Digitally signed by Butkanosa Tatesna
10pbesH:

BuTkanosa
MHHHCTEPCTBO IPOCBEMIEHNSI POCCHICKOMGELR,

Anvunuctpanusi KypoprHoro paiiona Cankr-IlerepOypra

I'ocynapcrBeHHoe 0101KeTHOE 001I€00pa3oBaTeIbHOE YUpPeKIeHne
cpenHss odmeodpa3zoBareabHas mKoJa Ne 435 KypoprHoro paiiona Cankr-Ilerepoypra

PACCMOTPEHA COI'NTACOBAHA YTBEPXJIEHA
Ha 3acenanun MO 3aMecTtuTenb aupekropa Aupexrop
no YBP I'BOY COLI 435
Bunnuk H.A. laynr A.B. Burkasnosa T.1O.
[Iporokoin Ne 1 [Tpuxa3 41-ocH.
ot «27» aBrycra 2026 T. ot «27» aBrycra 2026 . oT «29» aBrycra 2026 .
PABOYAS ITPOI'PAMMA

(ID 10814430)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

s ooyuarormmmxest 10-11 kmaccoB



MNOACHUTEJIBHASA 3AIINCKA

[TporpamMMa 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOW MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€ToM (QenepanbHONl paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIMM TpenofaBaHus ydeOHoro npeamera «®Pusnuka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaNn3yIOIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepkaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoniuxcst 10—11 kinaccoB npu o0ydyeHuun
X (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM GI'OC COO K miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peaIU3all MEXKIPEAMETHBIX CBA3€H (U3UKH C
€CTECTBEHHO-HAYUYHBIMU yUE€OHBIMU IIpeIMeTaMu. B Hell onpenenstorcs OCHOBHbIE
ey u3yuyeHus (U3UKH Ha YPOBHE CPEAHEro oOIIero oopa3oBaHusl, INIaHUPyEMbIE
pe3yibTaTbl  OCBOEHUSI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpEAMETHbBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJepxkaHue yuyeOHoro npeamera «Dusnka» mo rogaM o0yUdeHuUs..

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJa B CUCTEMY
3HaHHM 00 okpysxaromniem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE MW AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3zHoO0Opa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKHU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpHAJIOB C 33JJaHHbIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKK BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOyvarouxcs, B (opMHpOBaHHME YMEHUN NPUMEHSTh HAYYHBIH METO[
MO3HAHUS TIPU BBIMOJIHEHUN UMH YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pu3uku i ypoBHS CpeAHEro 00111ero 00pa3oBaHusl OJIOKEH
pAI UAeH, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJACPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupoBaHUE MPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
($U3MKH ¢ pa3BUTHEM OOILECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce pusnku npeamnongaract 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMUYECKMX IPWIOKEHUN H3yYECHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHUS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZNYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABJICHUSIX O IPUPOJIE, FPAHULAX TPUMEHUMOCTH
TEOPHI, JUIs ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peau3yeTcsl MpexJie
BCEro 3a CUET OpraHU3alyU 3KCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCHOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObETWHEHBI B OOMIUNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bbljenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISETCSl yYaCTHUKaMH 00pa30BaTeIbHOrO Mpolecca
UCXOJI U3 OCOOEHHOCTEW IUJIAHUPOBAHUS U OCHalleHus kaOuHera ¢usuku. Ilpu
3TOM OOEcreunuBaeTcsi OBJaJeHUE OOy4aromMMHCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MOCTAHOBKY OIIBITOB 110 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENsIeTCs peIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HHTErpUpys 3HAHUA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BBIOOpa (U3UYECKON MOACTH IS CUTyallid MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu I'OC COO k maTepuanibHO-TEXHUYECKOMY
oOecrieueHnt0 yuyeOHoro mpoiecca 0a30Bbld ypOBEHb Kypca (M3HKKM Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JIOJDKEH H3YydaTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GU3MKKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
bu3HMKe yUEHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpaliuoHHOE  000Opy/I0BaHHE (HOPMUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIECCOB, JOMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHHE [JiI YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopmupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMH TIEJIIMH U3y4eHUSI PU3UKHU B 001IeM 00pa30BaAHUU SBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHHS OOYy4YalOIIMXCA K HAyYHOMY
W3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA ¥ (POpMUPOBaHHE
MCCJIEI0OBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O poiM (PUBUKU I Pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrnednBaeTcsl peleHueM CIeAYIOIUX 3a1a4y B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHusI:

e TMpuOOpETEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIIOYAsl MEXAHHWKY, MOJEKYISIPHYI0 (UBHKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;



e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCJIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
du3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEpeueHb J1IabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YYWUTEIb JEJIaeT BBIOOP
IPOBEJCHHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaroNnuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 NO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOIIETO
Mupa. Posb skcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M MporieccoB. HaydHble THUIIOTE3HI.
dusnveckre 3aKOHbI U TEOPHUH. | paHHIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOPMUPOBAHUN COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobosHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuHenHoe nBrkeHue. J[BukeHne MaTepuaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALMS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHune ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagienue cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BSI3KOU JKHIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cuil. Bropoi 3akon HetoTona aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepranbHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsokectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUHHm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIium.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIAbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbXKEHUS.

Y cioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus ¢ MexaHukKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHHE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHU
KUHETUYECKOU YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTHUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOW IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne yCcTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3ydenune abCOJIOTHO HEYMNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uKa 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopul

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysua. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyll. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEl KWHETUYECKOW SHEpPruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OneIThl 110 MU PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonunamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOco0bI e€ n3meHeHus. KomnuecTBo TermnoTsl u pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKITUS, U3TyYeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuki. HeoOpaTtuMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemioBord MmamuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHuYecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruu Tejaa MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/yXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHyTpEeHHEN SHEPTUM (TeMIepaTypbl) Tela IpH TeIuionepeaye.

OnbIT N0 a11abaTHOMY PACIIUPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u xuneHue. AOCONIOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbIA map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpucramwioB. JKunkue xpucramwibl. CoBpeMeHHble Marepuaisl. IlnaBieHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npy noHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJI€HUs KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BU1a 3JEKTPUIECKUX 3apsI0B.
[IpoBOIHUKM,  JMAJAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli ANEKTPUYECKUI 3apsia.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHnumn



CYNEPIIO3ULIUH JJIEKTPUUECKUX MNoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro moJjs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKUA B BJEKTPOCTATHUYECKOM Toisie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAgu
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OJHOM (3aMKHYTO#) 35ieKkTprudeckol uenu. KopoTkoe 3aMbIKaHUE.

ONeKTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJLIOB OT TeMrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX MTy4KOB.

[TomynmpOBOHUKH. CoOcTBeHHas " pUMECHast IIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHrKoBbIe TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsaa. Monnus. [Inazma.

TexHHU4ecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

N3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LMJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CcHibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsIETCS C
y4E€TOM COAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (punuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoaeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
JIluvann MarHuTHOM WHAYKIMU. KapTWHa JMHUNA MAarHUTHOM HWHIAYKLIHMW I10JIS
MOCTOSTHHBIX MAarHUTOB.

MarautHoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWAH
MarHuTHOIO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
MMPOBOJIHMKA, KATYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHON
WHAYKUUU. OJIEKTPOJABIKYLIAs Cujia HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »sieKkTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABWXKYILNAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIWMYA MarHATHOTO MOJIA.

B3anmoneiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NedCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKYy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYyKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXrHHBIN MasTHUK. MaTremMaTH4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparienue sHepruy Npy raApMOHUYECKUX KOICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 3JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOMU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnroenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXJACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOAHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSL OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pesonanc mnpum mocienoBaTENIbHOM COEAMHEHWU PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopeinp TMHUY 3JIEKTpONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanne EPEMEHHOTO TOKA B LIEMU U3 NIOCIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmoienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOW KoJieOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, 1udpaxius, HHTepepeHIIUA.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

Cobuparomniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~MAakKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodopHkl.

[TonHOE BHYyTpeHHEE OTpakeHUE. Monenb CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIny CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ TOMOIILIO PU3MBI.

[Toyyenue cexTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

W3mepeHne nokasaress npesioMJIEHUs CTEKIIA.



HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI ClIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHuIBI TPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPIHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gororpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dbororddexra. YpaBHenue DiiHmreitHa s Gorodrddexra. «KpacHas rpaHuia
dboTtoarddexra.

JaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOMCTBA U MPAKTHUECKOE TNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAst OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomnieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/A.

BousiHOBBIE cBOlicTBA yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

Habnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHe4aToro CrekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DIEKTPOHHBIM U TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHOU SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padomul

HccnenoBanne TpeKoOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pazgen 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHOoMUU. [IpukiiafHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIIA@ U 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTBY». 3BE3JbI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEILHOCTH. BHYTpEeHHEE CTpOCHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo6o0maroniee MOBTOPEHUE

Ponp Gu3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax 1eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (GU3NIECKON KapTUHE MUPA, MECTO (PU3NUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTEMAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peumieHHWE CHCTEMBbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM NMPUPOIE, ONITUYECCKUE SABJICHUSA B )KUBOMW NMPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUNISCKON PEeETKY, CIEKTPATbHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpENady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEUHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yueOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS yUeOHOTro npeamMera «Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOyYaroOlUXCSd PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHHUI
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)xTaHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3alINY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIKOUYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
pUCyIIEro (PU3nYecKoit HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;

6) K0JIOTUYeCKOTr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! PU3HKHU OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh NN JIEATEIIbHOCTH, 33JaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3NYeCKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBbIe nccieaoBarebCcKHe AeliCTBUA:
BJIaJIETh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznyeckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB peIIeHusl 3a/ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB TIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETALUNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HU3HUKH;

BBISBJISITH TPUYHMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTCPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIlHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUUICCKYIO 00JaCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4YH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM TOJYyUYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIPHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 MHPOPMAIMK PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/1a4 ¢ COOJTI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B PA3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIUH.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBISTH OOIICHNE HA YPOKaX (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJISATHh IUIAH JICHCTBUH,
pacmpenensaTh poid ¢ y4€TOM MHEHHH Y4YacTHUKOB, OOCYKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npemjiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBHU3HHI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAWIMH B O0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABBIKAMU  MO3HABATEJbHOM  pediieKcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pEeLIeHHS;



yMETh OIIEHWBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

PUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
buzuke IS YpOBHA CcpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh AaIanTUPOBAThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TSI U
yCrexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 10 kiacce npeMeTHbIE Pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHON HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUYKa, MHEpLUaIbHas CUCTeMa OTCUETa, aDCOIIOTHO TBEPIOE TEINO,
WJICANbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nuecKux 3aaay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOIMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIUMHENHOE JBUKEHNUE,
CBOOOHOE TAJCHUE TEJ, JBHKEHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OPOYHOBCKOE IBWIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHHH), TEIUIOBOE paBHOBECHUE,
VCllapeHue, KOHJICHCALMs, IUIABJICHHUE, KPUCTAJUIM3ALHUs, KUIICHUE, BIIAXKHOCTH
BO3/(yXa, NMOBBIIICHUE JABJICHUA ra3a MPH €ro HAarpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B M30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPAI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CWIIa,
MMITYJIbC T€JIa, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKash MOIINHOCTh;, NPU ONHCAHWU MPABWILHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUYEeCKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yEMbIX BEJIMYMH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIONIUE JIAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCBHIBaTh N3YYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BEITUUYMHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIINAJIOB;
Py ONMHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIOIb3YyEMBIX
BEIIMYMH, MX OOO3HAUYCHMS] W EIUHHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOILINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3Yys (PU3nUecKue
3aKOHBI ¥ MIPUHIHUIBL: 3aKOH BceMUpPHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM DJSHEPIWHM, 3aKOH COXPAHEHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPTUU TEIIOBOTO JBUKECHUS MOJICKYJ C
a0COJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsAna, 3akoH Kylona, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC MIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUsI, IPOBOAUTH OIBIT U (OPMYJIUPOBATH
BBIBOJIBL;

OCYUIIECTBJISATH MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUsS W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpPOBATH PE3YIHTATHI MOJYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYHH B BUJIC
Ta0JIHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemarb pacy€THhlEe 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe JJIsl €€ pEelIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYCeHHOTO 3HAYCHUS (PU3UUECKOUN BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKHe ABIICHUS,

WCIIOJIB30BATh MTPH PEIICHUN YUEOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUSA, WHTEPIIPETAUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMM, TOJYYEHHOM W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYCCKU aHAIM3UPOBATH MOTydaeMyt0 HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUS 1O (GU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYKAIOLIEH Cpee;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO paCHpenessaTh OOS3aHHOCTH U
IJIAHUPOBATH JESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTHHBI MHpAa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3HUECKUX MOJIEIICH:
TOYCUYHBIN JICKTPUICCKUIN 3apsii, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sigpa MpH PEHICHUH (PU3NIECKUX
3ajiay;

pacro3HaBaTh (PU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJIUHAMUKHN U KBAaHTOBOW (DPU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHAYKIWSA, JEHCTBUE MAarHUTHOTO TOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUSA (TIPOLIECCHI), HUCIMONB3YSd (U3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas cuia, padoTa TOKa,
MHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHui B KoJeOAaTenTbHOM KOHTYpe, 3aps]l U CHjla TOKa B Mpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUIA
CMBICII HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAMHMIIbI, YKa3bIBaTh
(bopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETMYMHY C APYTUMH BETUINHAMMY;

ONMCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHO]I MOTypacnaga, SHEPTUs CBA3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (HU3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OO0O3HAYCHHS M EIUHMIIbI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONTUE JIAHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapajieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHa Mg Gororddexra,
3aKOH COXPAHEHHsS DHEPruH, 3aKOH COXPAHEHUSI MMIIYJbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOrO 3apsjia, 3aKOH COXPAaHEHHs MAcCOBOIO YHCIIa, MOCTyJNaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Mpy 3TOM pa3anudaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATh H300paKEHHE, CO3AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUS, IPOBOIUTH OMBIT U (POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYEeHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpadHKOB,
JieJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIEOBAHNUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCITOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1auu
BBIOWPATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PElIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pemarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HENPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BaTh IIPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHMsSI, UHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOW W Hay4HO-TIOMyJSApHOW WH(GOpPMAIUKU, TMOJYYCHHON W3 pa3IHMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyIo HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOrO UCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyHIbl, PaLMOHAIBHO PpACHpPElesITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PELIEHUE pacCMATPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Ne i/ Konrpoubnbie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
®u3rKa U METOIbI HAYYHOTO
1.1 2 https://m.edsoo.rt/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo0.ru/SNO2MCW XU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
23 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBEBI MOJEKYIISIPHO-

3.1 5 Yp 9 1 https://m.edsoo.ru/HRGVENOPE
KHHETHYECKOU TEOPUH

32 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
ArperaTHble COCTOSIHUS BEIIECTBA.

3.3 P B 5 https://m.edsoo.ru/HSM355JCH
@da30BbIE IEPEXOABI

Hroro no pazneny 24

Paszpnen 4. JIEKTPOJANMHAMUKA

4.1

DneKTpocTaTHKa 10 1

https://m.edsoo.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

[ToCTOSIHHBIN 2JIEKTPUYECKHUN TOK.

4.2 12 https://m.edso0.rt/GEWTDQXWW
Toku B pa3nu4HbBIX cpeaax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acosB

dueKkTpoHHbIe (LM (pPOBbHIE)

Ne i/t Konrposbnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
MaruutHoe noJsie. DJIeKTpOMarHuTHasI
1.1 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHITYKITAS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
MexaHU4YecKue U 3JIEKTPOMArHUTHbBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
Kone0anus
MexaHU4YeCKHUEe U PJICKTPOMArHUTHBIC
2.2 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 OnTtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcHOBBI crielMaIbHOM Teopun

3.1 4 1 https://m.eds00.ru/AQUCOVDK?2
OTHOCUTEIHHOCTH
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.edsoo.ru/SWOVAWORS
4.2 Ctpoenue aToma https://m.edsoo.rt/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazaeny 15
Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHN
5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhU3UKH 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O06o0matroiee MOBTOPEHUE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBILIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®u3uka — HayKa O PUPOJE.
Hay‘-IHBIG MECTOAbI ITO3HAHUA
OKPY’KaIoILEero MUpa

https://m.edsoo.ru/YXGQSPM1P

Poine 1 MecTo pusuku B
(hopMHUPOBaHUH COBPEMEHHOM
HAy4HOU KapTHHBI MHUpa, B
MPaKTUYECKOMN IS TeIBHOCTH
JOIEH

https://m.edsoo.ru/SHSXWFFVO

MexaHn4ecKoe JBIKCHHUE.
OTHOCUTENBHOCTh
MEXaHUYECKOT'O JBHIKCHHS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

https://m.edsoo.ru/RSOAO0V5ZX

PaBHOMEpHOE IpsIMOJIMHENHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
MIPSAMOJIMHENHOE IBUKCHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBo0OOIHOE TafeHHE.
Yckopenue cBOOOTHOTO
MaJCHUS

https://m.edsoo.ru/MXPLZIX8J



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J

KpuBosnHelHOE ABUXKEHUE.
JIBr>keHrEe MaTepualibHOM
TOYKH 10 OKPYKHOCTH

https://m.edsoo.ru/TFLJI2C4DN

[IpuHLIUII OTHOCUTEIBHOCTH
lNanunes. MaepuuanbsHble
cucreMsl orcyera. [lepBoii
3akoH HproToHa

https://m.eds0o0.ru/J6QY7N3IWN

Macca tena. Cuia. [Ipunnun
cynepnosuiuu cuil. Bropoi
3akoH HprotoHa s
MaTepHaIbHON TOUKH

https://m.edsoo.ru/BVINWTAQH

10

11

Tpetuii 3akon Herotona s
MAaTepHAIBbHBIX TOYEK

3akoH BCCMHPHOI'O TATOTCHUS.

Cuna tspxectu. [lepas
KOCMHUYecKasi CKOPOCTh

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoOTUBICHUS
MIpH JIBMKEHUH TEJa B
KHUJKOCTHU WU ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenbHoe u
BpalaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPOTO TENA.
MowmenT cuitsl. Ilnedo crsl.
VYcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS

15

16

17

18

19

NMnynsc MmaTepuabHON
TOYKH, CUCTEMbl MATEPUATbHBIX
Touek. Mmmymbc cuibl. 3aKoH
COXpAaHEHUS UMITYJIbCA.
PeakTtuBHOC NBHKCHHIE

PaGoTta u MOIITHOCTH CHITBL.
Kunernueckas sneprust
MarepuaibHON TOUKU. Teopema
00 U3MEHEHUU KUHETHYEeCKOW
SHEPTUU

[TorenmanpHas 3HEPTHS.
[loTeHunanpHas sHEpPrUst
ynpyro aepopMupoBaHHON
npyxusbl. [loTeHmansHas
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMIIH

[loTeHunanbHbIE U
HENoTEeHLNaIbHbIe CHIIbL. CBS3b
pabOoThI HEMOTEHIMATIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpPAaHEHUS MEXAHUYECKOMN
SHEPrUu

JlaGopatopHnas pabora
«HccnenoBanue cBs3u pabOThI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHUHU Tela
Ha MPUMEPE PaCTHKEHUS
PE3MHOBOTO KTyTa»

https://m.edsoo.ru/MSJQTKNWC

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo0.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

KonrponsHas pabora o Teme
«Kunemartuka. Jlunamuka.
3aKOHBI COXpPAaHECHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
newkenue. uddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUA U
B3aMOJCUCTBUS YACTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKUAKOCTEH U TBEPIBIX
Ten

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosaHHas
ABorazpo

https://m.edsoo.ru/FLIBAQDI13

24

25

26

27

TeruoBoe paBHOBECHE.
Temneparypa u e€ u3amepeHue.
[Tkana remneparyp Llenbcus

WUneanbusrii raz 8 MKT.
OcnoBHoe ypaBHeHue MKT

AOcomntoTHas TemnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
OHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHeHnue Menzeneena-
Knaneiipona

3akoH JlampToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/ WPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWB66I3A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

28

Jlaboparopnas pabota
«HccnemoBanue 3aBUCHMOCTH
MEKIy MapameTpaMu
COCTOSIHHSI Pa3pPEKEHHOTO ra3a

https://m.edsoo.ru/35DBLKT96

29

H3onporeccel B ueanbHOM
rase u ux rpaguueckoe
Mpe/ICTaBICHHE

https://m.edsoo.ru/OZJ3KZNI5

30

BnyTtpeHnHss sHeprus
TEPMOJINHAMHYECKONW CHCTEMBI
U CHIOCOObI €€ N3MEHEHUS.
KonuuecTBo TemnoTs! u padora.
BuyTpennss sueprus
OJTHOATOMHOTO HJICATHbHOTO
raza

https://m.eds00.ru/9JQITVXIE

31

32

33

34

Buael Tennonepenaun

VY neabpHas TEMI0EMKOCTD
BenecTBa. KoanuecTBo
TEIUIOTHI TP TEIIONEpeaaye.
AmabaTHBIN mpoIecc

[IepBblii 3aKOH TEPMOAUHAMUKHU
U €r0 IPUMEHEHUE K
n3omnpoleccam

Heo6paTumocTs nporieccoB B
npupoze. Bropoit 3akoH
TEPMOANHAMUKHI

https://m.edsoo.ru/36JJI20W9

https://m.edsoo.ru/5SK3Y4H86L

https://m.edsoo.ru/2ZHO6R3GAS

https://m.edsoo.ru/S8SLWDFTS

35

[Tpunmun nevicteus u KT/
TEIIOBOM MAIlIMHEI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ{

https://m.edsoo.ru/4XPSAO0VIM



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M

37

DKoornyeckre mpoodIeMbl
TETUIOPHEPTETUKU

https://m.edsoo.ru/P07ZMYMSI

38

39

40

Oo6o06maromuit ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKID)

KontposnsHas paboTa mo Teme
«MomnekynspHas Gpu3nKa.
OCHOBBI TEPMOIMHAMUKID)

[TapooOpazoBanue u

KOHACHCAI M. I/IcnapeHHe u
KHIICHUC

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo.rTu/RCARYE6ZX

https://m.edsoo.ru/X48Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJIQXXHOCTb BO3IyXa.
Hacelmenuslii map

https://m.edsoo.ru/98HVAEBMM

42

TBEpaoe Teno.
Kpucraimmmaeckue u amophHbIe
Tena. AHU30TPOIHS CBOMCTB
kpucrtamos. XKunkue
kpuctaisl. CoBpeMeHHbIe
MaTepuaibl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue U KpUCTATUTU3ALIMSL.
VY eapHas TEIOTA IDIABICHUS.
Cyb6numarus

https://m.edsoo.ru/OX117G6MR

44

45

VYpaBHeHHe TEMI0BOro OanaHca
OnexTpu3anus Tell.
OnexTpuueckui 3apsaa. [Isa
BH/JIA DJIEKTPUUECKUX 3apsI0B

https://m.edsoo.ru/0OIUXGN211

https://m.edsoo.ru/QJ2S7WSBM



https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOIHUKHN, TUATEKTPUKHU U
MOJYIPOBOAHUKH. 3aKOH
COXpPAHEHUS IECKTPUUECKOTO
3apsiga

https://m.edsoo.ru/F3YVPQUYH

47

BzaumopeiicTBue 3aps10B.
3akon Kynona. Toueunbrit
ANEKTPUYECKUH 3apsij

https://m.edsoo.ru/SU3BUOTHH

48

Hanpsiox€nnocTthb
JIEKTPUYECKOTO OJIA.
[IpuHnun cynepno3unuu
BJIEKTPUYECKUX MoJen. JInnun
HANPsHKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

Pabora cui
AIEKTPOCTATHYECKOTO TOJISI.
ITorenmman. Pazaocts
IIOTCHIINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

51

52

ITpoBOTHUKY U TUIIEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD.
Kongencarop
ONeKTPOEMKOCTb IMIOCKOTO
KOH/IeHcaTopa. DHeprus
3apsHKEHHOr0 KOHJIeHCcaTopa

https://m.edsoo.ru/12P2S3127

https://m.edsoo.ru/BIUPRD52W

https://m.edsoo.ru/XPUKP82VE

53

JlabopartopHnast pabota
"U3mepenue 3J1eKTPOEMKOCTH
KOHJeHcaTopa"

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

54

55

56

57

58

59

[TpuniMn nercTBus u
MIPUMEHEHUE KOHJICHCATOPOB,
KOIMHMPOBAJILHOTO amnmapara,
CTPYHHOTO NIPUHTEPA.
DNeKTpoCTaTUYECKas 3aIlHUTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB

DIJIEKTPUUYECKUHN TOK, YCIOBUSA
€ro CyILIeCTBOBAHHS.
[TocTostHHBIM TOK. Cuna ToKa.
Hanpsoxkenue. ConpoTHBieHue.
3axon OMa aJ1 yyacTKa Lenu

[TocnenoBarensHOE,
napauiebHOe, CMEIIaHHOE
COEMHEHHE MPOBOTHUKOB.
JlaGoparopHnas pabota
«M3ydyeHune cMemanHoro
COCMHEHUS PE3UCTOPOB

PaboTa 1 MOITHOCTb
JIEKTPUUECKOTO TOKA. 3aKOH
Jxoyinsa-Jlenna

3axon OMa 11 OJIHOM
(3aMKHYTOM) 3JIEKTPUYECKOMH
uenu. Koporkoe 3ambIkaHue.
JlaGopatopHnas pabora
«3mepenune D/IC ncrounuka
TOKa M €r0 BHYTPEHHETO
COTTPOTHBIICHUS

PesepBHblIit ypok. KonTponbHas
pabota o Teme

0.5

0.5

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIE5X



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

"DnexkrpoauHamuka /
Bceepoccuiickas npoBepoyHas
paborta

60

Oo6o0maromuit ypok
«DNEeKTpOoANHAMHKAY /
Bcepocculickas npoBepodHas
paborta

https://m.edsoo.ru/PS6MDYO07H

61

DneKTpOHHAs IPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTh

https://m.edsoo.ru/ WMNNBQL9H

62

63

64

65

DNEeKTPUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX
MyYKOB

[TonynpoBOAHUKH, UX
COOCTBEHHAs M MpUMeECHas
npoBoAUMOCTb. CBOMCTBA p—
n-rmepexoia.
[TonynpoBoAHUKOBEIE TPUOOPHI
DIEeKTPUYECKHI TOK B
pacTBOpax M pacriaBax
3JIEKTPOJIUTOB.
DNEeKTpoIUTHYECKast
JUCCOTTHAITUS. DIEKTPOJIU3

DNEeKTpUYECKHUI TOK B raszax.
CaMOCTOSITENIbHBIN U
HECAMOCTOSITENIbHBIN pa3psl.
Momnuans. [1na3ma

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo0.ru/QUOQUWVI91

https://m.edso0o0.ru/2V2KLFQA



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA

66

DneKkTpudecKue npudopsl U
YCTPOICTBA U MX MPAKTUIECKOE
npumenenue. [IpaBuna
TEXHUKH 0€30MacHOCTH

https://m.edsoo.ru/KJA02KUPS

67

KonrponsHas pabora o Teme
«OIEeKTpOCTaTHKA.
[TocToAHHBIN NEKTPUUYECKUI
TOK. TOKH B pa3ianuHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIil ypoK.
Oo6o0uIaromuii ypok mo remMam
10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUM MarHUTHON
WHIYKIUU

https://m.edsoo.ru/4DMOYIIN6

MarauTHo€e 1oJsie IPOBOJIHUKA
¢ Tokom. OmbIT Dpcrena.
B3aumopeiicTBre MpoOBOTHUKOB
C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnast pabora
«I/IsyquHe MAarHuTHOI'O I10JIA
KaTylIKu C TOKOM»

JlelicTBMEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopaTtopHast pabora
«Hccnenosanne neicTBUA
IMOCTOSHHOT'O MarHuTa Ha
PaMKy ¢ TOKOM)»

JlelicTBMEe MarHUTHOTO IIOJIS Ha
JBIDKYIITYIOCS 3apSHKEHHYTO
yactuily. Cuna Jlopenia.
Pa6ota cuel Jlopenna

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

DNIeKTpOMarHuTHasE MHIYKIIUS.
IToTok BekTOpa MAarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanes
JlaboparopHas pabota
«HMccnenoBanue siBICHUS
3IEKTPOMArHUTHON UHIYKIUI

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo.ru/XZS5SMQCBU

NuaykTuBHOCTS. fBIeHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEPrust
MarHUTHOTO NOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE
nose

https://m.edsoo.ru/EOTONSAEA

10

TexHu4eckue ycTpoucTBa U ux
MIPUMEHEHUE: IOCTOSHHBIE
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHUL, HAYKIIMOHHAS M€Yb
O6o0maromuii ypok
«MarauTHoe€ 1oJe.
DNIEKTPOMarHUTHasE UHIYKIUS»

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

11

KonTponbnas pabora no teme
«MarnuTHoe 1noe.
BHCKTpOMaFHI/ITHaﬂ HUHAOYKIOUS

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXAaHNYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE

https://m.eds00.ru/9Y6GY WEVP



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue sHepruu

13

JlaboparopHas pabota

«HccnenoBaHue 3aBUCUMOCTH

Neproa MajbIX KOJIeOaHMI 1
I'py3a Ha HUTH OT AJIMHBI HUTHU

U MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

15

KonebarenpHbIi KOHTYD.
CBoOosiHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUs
B UJCaJIbHOM K0JIeOaTECIIEHOM
KOHTYpe. AHAJIOTHS MEXTY
MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMU

®opmyna Tomcona. 3akoH
COXpPaHEHHUS YHEPTUU B
u7earbHOM KolleOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/H6JCO5SBAD

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BelHyX/1eHHBIE
MeXaHHUYECKUE KoJaeOaHMsl. 1
Pe3onanc. BeinyxkeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIH TOK.

CunHycouanbHBIA

MIEpPEMEHHBIN TOK. MOIIHOCTH 1
[IEPEMEHHOT0 TOKa.

AMIIIUTYJTHOE U IEHCTBYIOLIEE

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

3HA4YCHUC CUJIBI TOKA 1
HaIIPsIXKCHUA

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
NOTpeOIEHUE IEKTPUUECKOIN
SHEPIruu

https://m.edsoo.ru/1ZWZULSQK

19

Y CTpoicTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEMEHHOT0 TOKA, JIMHUI
aNIeKTponepeaay

https://m.eds00.ru/93Z12W4QQ

20

DKOJOTUYECKUE PUCKHU TIPU
MIPOU3BOJACTBE
anekTposneprun. Kynsrypa
HCIIOJIE30BaHUS
AIEKTPOSHEPTUU B
MMOBCEIHEBHOM KU3HU

https://m.edsoo.ru/3ADUNYKWNO

21

Mexanndeckre BOJHBI,
YCIJIOBHS pacTIpOCTPAHECHHUS.
[Tepuoa. CxopocTthb
pacrpocTpaHeHusl U JITTHHA
BOJIHBL. [lonepeunsie n
MIPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

SHCKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBolicTBa U ckopocTh. [Ikama
OJICKTPOMAriMTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

24

[IpuHUHMIBI paIUOCBS3U U
TeJeBUaeHuA. Pa3BuTne
CpeACTB cBsi3U. Pannonokamus

https://m.edsoo.ru/2WQTSLGLV

25

26

27

28

29

KontponsHas pabora
«Konebanus u BOJIHBI»

[Ipsamonuneitnoe
pacrnpocTpaHeHHE CBETa B
OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpakeHnus cera. [loctpoenue
M300pakeHHH B TIOCKOM
3epKaie

[Ipenomnenue ceera. [TonmHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIN yroa NOIHOTO
BHYTPEHHETO OTPAXKEHHUS

JlaGoparopHas paboTa
«M3mepenne nokasarens
IPEIOMIIEHUS CTEKIIa»

https://m.edsoo.ru/IHURONES0B

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JInn3sl. IlocTpoenue
M300pakeHU B JIMH3E.
dopmysa TOHKOHU JIMH3BI.
VYBenuueHue TMH3bI

https://m.edsoo.ru/W2MMS9KIJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue CBONUCTB
M300paKCHUH B JIMH3AX)

https://m.eds00.ru/Q1ZCMW980



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980

32

33

Hucnepcust cBera. CrioXHBIM
cocras Oenoro cBera. L[Ber.
JlaGopaTtopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WnTepdepenmus ceera.
Hudpakmus ceera.
JudpaknuonHas pemérka

https://m.edsoo.ru/KOOWVKEI1 1

https://m.edsoo.ru/C8LCRSEJI

34

35

36

37

38

HOHepe‘{HOCTB CBCTOBBIX BOJIH.

[Tonspuzanus ceera

OnTuueckue npuOOpsl U
YCTpPOHCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

['paHUIIBI TPUMEHUMOCTH
KJIACCHYECKON MEXaHHKHU.
[Toctynatsl crienuanbHON
TEOPUH OTHOCUTEIBHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH.
3aMe,[[J'IeHI/Ie BPEMCHHU U
COKpalICHUC IJINHBI

OHeprus U UMIYJIbC
PENATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ SHEPrUeEn u
UMITYJIbCOM. DHEPIHUsl TIOKOS

https://m.edso00.ru/Q2I18XYOJ

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PRGBIFJ5N

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo0.ru/190ZY4BUB

39

KonTponbhas pabota «OnTuka.

OcHOBBI crienMaNbHOM Teopun
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/L8689JPLI



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

40

®otonsl. opmyia [Inanka.
OHeprus U uMIysbe GOTOHA

https://m.edsoo.ru/ZL6P16LA0O

41

42

43

44

OTKphITHE U HCCIEA0BAaHUE
dororddekra. OnbiTe A. T
CroneroBa

3akonsl GpoTordhdexra.
VYpaBHeHue DUHIITEWHA 114
dororddekra. «Kpachas
rpanunay Gorodddexra

Hasnenue cera. OnwiThl 11. H.
JleOeneBa. XuMuueckoe
IICUCTBUE CBETA

TexHuuecKue yCcTporcTBa U
NPaKTUYECKOE MPUMECHEHUE:
doTo31eMEHT, GOTOIATUHK,
COJIHEeYHast baTapest, CBETO O]

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reme
«I11eMeHTEI KBAHTOBOM
ONTHUKUY

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma TomMcona.
OmneiTel Pezepdopaa no
pacCessHUIO O-4aCTHII.
[TnanerapHast MOJeNlb aTOMa

https://m.edsoo.ru/FIC11POHN

47

48

[Toctynater bopa

H3nydeHue u nornoueHue
($hOTOHOB MpH Mepexojie aToma
C OZHOTO YPOBHS DHEPTUHU HA
Ipyrou. Buael cnekTpos

https://m.edsoo.ru/6X7GFHZ9X

https://m.edsoo.ru/NNS8BHZYBE



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE

49

50

BomnHoBbIe cBOIiCTBA YaCTHII.
Bosnnbl ne bpoiins.
KopmyckynsipHo-BOJTHOBO#
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTer Pe3epdopaa mo
OTIpEe/IeNICHUIO COCTaBa
PaZIMOaKTUBHOTO U3TYUYCHHS

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSIFUU3TP

51

CaoticTBa anbda-, 6era-,
FaMMa-I/I3J'Iy‘IeHI/I$I. BJ'II/IFIHI/IG
pPaanOaKTHBHOCTH Ha KHUBBIE
OpraHu3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkpbITHE IPOTOHA U
HeiTpona. M3oromel. Anbga-
pacnaz. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacraj.
I'amma-uznydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBsi3M HyKJIOHOB B
anpe. SlnepHsie peakuum.
SAnepuslii peaxtop. [IpoOnemsl,
HEePCHEKTUBBI, SKOJIOTUYECKHE
aCIIEeKTBHI SJIEPHOM IHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkprITHE TO3UTPOHA. MeTO b1
HAOJIIOJIEHUS ¥ perUCTpaliu
AIIEMEHTAPHBIX YACTHII.
Kpyraslii cton
«DyHITaMeHTaIbHbIE

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

B3auMoiericTBusl. EquHCTBO
(bU3UYECKON KapTHHBI MUPAY

55

56

Dtanbl pa3BUTHS ACTPOHOMUH.
[IpuxknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bup 3BE31HOrO
Heba. Co3Be3ausi, apKue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE
nBuxeHue. ComHeyHas
cucreMa

Comnne. ConHeynas
AKTUBHOCTH. ICTOUHUK
sHepruu CoJiHIIA U 3BE3]T

https://m.edsoo.ru/5SPXS2I19VY

https://m.edsoo.ru/1JZR54JA0Q

57

58

59

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIABHOM MOCIE0BATEIIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKIECHUU U IBOJIIOIIUU
ConHua u 3B€311

Mnineunsiii [IyTe — Hama
I'amaktuka. ITomoxxenue u
nmkenue CoaHia B
I'anaktuke. I'agakTUKH.
YEpHble ABIPHI B Apax
TraJIaKTHK

Bcenennas. Pazberanue
rajnakTtuk. Teopus bonsiioro

https://m.edsoo.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

B3pbIBA. PenmukToBOE
u3llydyeHue. MerarajakTuka

60

61

62

63

64

65

Hepemennsie npo6iaembl
aCTPOHOMHH

KonrtponbHas padora
«DIIEMEHTHI aCTPOHOMUH U
acTpou3uKm»

O6o06matromuii ypok. Posb
(GU3UKH U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYSCKOH, COMAJIbHON
1 dTHYECKOH cdepax
JIeSTESIILHOCTH YeJIOBEKa

O6o6maromuit ypok. Posib u
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NmporpaMmsel CpeaHEro 061]161"0 06pa303a}mﬂ

JleMoHCTpUpOBaTH, Ha NpUMeEpax pojib U MecTo (GU3UKH B
L0.1 (GbopMUPOBAaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOMN NEATEIIBHOCTH

Jmonen

YYUTHIBATh IPAHUIIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuagbHas TOYKa, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPAOE TEJ0, UICATILHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJN, TOUYCUHBIH JJICKTPUUECKUH 3apsii — MpH PEUICHUU

¢duznyecKux 3a1a4y

PacnoznaBaTh (u3znueckue siBaeHus (IpoLecchl) U 0ObICHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOW TEOpUH
CTPOEHHs BEIlecTBA M  DJIEKTPOAMHAMHMKU: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, JBWKEHUE IO OKPY>KHOCTH, MHEpLHUs, B3aHUMOJIEHCTBHE TEN;
103 nuhdys3us, OpOyHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX Tel, U3MEHEHHe o00bEMa TeJl NpH HarpeBaHUU
(oxJ1aXx/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJI€HUE, KpUCTANIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/yXa,

MOBBIILICHUE JaBJIEHHS ra3a IpU €ro HarpeBaHUM B 3aKpPHITOM

cocyle, CBsA3b MEXJIy IapaMeTpaMu COCTOSIHHS ras3a B

H3o0Iponeccax; JCKTpU3ausa T, B3aUMOJICHICTBHE 3apaao0B

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HCHOIb3yd (u3NYecKue
BEJIMYUHBI: KOOPIUHATA, YTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJbC Tela, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIITHOCTh; TNpPH OMMCAHUHM MPABUIBHO TPAKTOBATh (UINUECKUN
CMBICTT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PM3UYECKYIO BETHMUUHY

C ApYI'UMH BCIUYNHAMU




10.5

OnuceiBaTh H3y4YeHHBIC TEIUIOBBIC CBOWCTBA TEI U TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUCCKUE BEJIUYHMHBI: JaBJICHHE Trasa,
TEeMIeparypa, CpeAHss KHHETHYeCKas OSHEPrus XaOoTHYECKOTO
JIBYODKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHUHAs CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABUIBHO  TPAKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAYCHHUS M CIMHHUIbI, HAXOIUTh
(GOopMyJibl, CBS3BIBAIOIINE JaHHYIO (U3NYCCKYIO BCIUYHHY C

APpYyTUMHA BCIIMYNHaAM

10.6

10.7

OnucelBaTh M3yYEHHbIE DSJEKTPUYECKHE CBOMCTBAa BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCH), HCIONB3Yys (U3NIECKHE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIe,
HaIpsOHKEHHOCTh 10JIA, MOTEHLMAJ, Pa3sHOCTb IIOTEHLUAJIOB; IIPU
ONMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyecKuif  CMbICI
UCMOJIb3YEMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3bIBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHAJTM3UPOBaTh (PU3UYECKUE TPOLIECChl U SBICHUS, HCIONb3Ys
(¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMHUPHOTO TIArOTeHHUs, I,
IT n III 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIUIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CHUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBA3b
CpeIHEW KMHETHYECKOW JSHEPrUuH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJNHAMUKH; 3aKOH
COXpAaHEHHs DIJIEKTPUYECKOro 3apsina, 3akoH Kysona; mpu 3Tom
pasnyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €I0 MaTeMaTHUECKOe

BBIpaXEHHE U yCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIEC TPHUHIUIBI JACHCTBUS MAIWH, MPUOOPOB H
TEXHHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX OE30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HU

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3ToM GopMyJIHPOBaTh MpodieMy (3agady) U TUMnoTe3y y4eOHoro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MPpOBOAUTD OIIBIT U q)OpMy.l'II/IpOBaTL BBIBOJbI




10.10

OcymiecTBiIATh OpSAMbIE W KOCBEHHBIE H3MEpEHHs (PU3MYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEHUs U

HCIIOJb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHMYMHAMU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpOBATh pPe3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBHIBOIBI IO

pe3yJibTaTaM MCCIIeA0BaHUs

10.12

10.13

10.14

Cobmrogate mpaBuiaa 0e€30mMacHOro Tpyda TMpH  NPOBEICHHU
UCCIIEIOBaHUH B paMKax yd4eOHOro JKCIIEPUMEHTa, y4eOHO-
UCCIIE/IOBATEIbCKOM M MPOSKTHOM JESTENIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYIOBAHUS

Pemartp pacu€THble 3a1a4u ¢ IBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (DU3MUECKHe 3aKOHBI W TPHWHIIMITBI; HA OCHOBE aHAJIM3a
YCIIOBUSL 3aJadd  BBIOMPATh (PU3UYECKYIO MOJEIb, BBIICIATH
buznyecKkue BeIMUMHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
NPOBOAWTH pacuyéThl M OLEHUBATh PEaTbHOCTh IOJYYEHHOTO

3HA4YCHUs1 (PU3NIECKON BETMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTHUBOPEUYUBYIO LIETIOYKY PACCYKIACHUMN C OIIOPOM HA U3YUECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/IquKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHbIX 3a7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOUCKA, CTPYKTYpUpPOBaHMA,
MHTEpHpeTallil U MPEICTaBICHUs y4eOHOM M Hay4HO-TOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3iInYHbIX UCTOYHUKOB; KPUTUUECKHU

aHAJIM3UPOBATH MOJTyYaeMyt0 HH(pOpMaIIIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJAa POCCUNCKUX M 3apyOEKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPY KAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHHS
310pOBbsl M COOJIONIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIEeH cpene

10.18

PaGoTaTh B rpyIie ¢ BHITOJIHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBaTh  paboTy TPYMNIbI, palMOHAIBHO  pPaCHpeneisTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHWBATL BKJIAJ KaXKA0Ir0 M3 YUYACTHUKOB

TPYNIBI B pelIEHHE paCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMMmsel CpeaHEro 0611{61"0 oﬁpa303a}mﬂ

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MeCTO (U3UKH B
(GbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTU, B MPAKTUYECKOU AEATEIbHOCTH

JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBaTh IPAaHUIIBI TIPUMEHEHUS N3YUYEHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siAepHasi MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/IBI/I‘IGCKI/IX 3aJa4

PacrioznaBath ¢u3uveckue siBiacHUS (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBAaHTOBOW  (DU3UKU:
AIIEKTPUYECKasi MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMUTHOE  JICWCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHWTOB,
AIIEKTPOMArHUTHAS WHAYKLHS, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM M JIBIKYIIMHCS 3apsij, SJIEKTPOMArHUTHBIE
KOJIeOaHUsT W BOJHBI, TNPSMOJMHEHHOE pPAaCHpOCTPAaHEHHE CBETa,
OTpakeHHe, INpeJoMJIeHUue, UHTeppepeHuus, audpakuus U
MOJIIpU3aIUs CBETa, AUCIIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(poroaddext), cBeTOBOE HaBleHHE, BO3ZHUKHOBEHHE JIHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHAs

PaarOaKTUBHOCTD

11.4

OnucelBaTh U3Yy4YEHHBIE CBOMICTBa BelIeCTBA (AJIEKTPUUYECKUE,
MarHUTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD Pa3INnIHBIX
Cpell) M DJIEKTPOMAarHUTHBIE SBJIECHMS (IIPOLIECCHI), HCHOJb3YS
¢busznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila TOKa,
AIIEKTPUYECKOE  HAMNpsOKEHHE, D3JEKTPUUECKOe COMPOTHUBIICHUE,
pasHocTh noteHuuanos, 3/C, paboTa Toka, MHAYKIMS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, MHAYKTUBHOCTb KaTYILKH,
SHEPrus 3JIEKTPUUECKOro M MarHUTHOTO TOJeH, mepuoa U 4acTtoTa
Kosie0aHui B Kos1e0aTeIbHOM KOHTYpE, 3aps/l U CUjla TOKa B IIpoLiecce

TapMOHHUYCCKUX SJICKTPOMATrHUTHBIX KOJ'IC63.HHI>1, (I)OKyCHOC




11.5

pacCTodHUC U ONTHUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YEMBIX BCJIMYUH, HX
0003HaYeHUsT U CAWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINe

JaHHYIO0 (PU3UYECKYIO0 BETUYUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCHOJB3Ys (pU3MUEcCKHe BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MMITYJIbC (HOTOHA,
NEepPHUOJI IOJypaciajia, 3HEPTUs CBA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAKTOBAaTh (U3MYECKUH CMBICH  MCIIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUY€HUs U EIUHULBI; YyKa3blBaTb (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JAPYTUMH

BEIWMYHUHaAMU, BBIYHUCIATh 3HAYCHUC (1)H31/I‘~ICCKOI>'I BCIMYHUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TIPOLECCHl W SIBICHUS, HCIOIb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOIO COEAMHEHUS MPOBOJHHMKOB,
3akoH J[>xoyisa — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIAYKIWH, 3aKOH
IPSIMOJIMHEHHOTO pacpOCTPaHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBl IPEJIOMJICHUS CBETa, YypaBHEHME OWHIITEWHa U
doro3dexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIYJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsija, 3aKOH
COXpPAaHEHUs MaccoBOrO 4ucia, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajga; 0OpU OTOM pPa3jaudarbh CJIOBECHYIO
(GbopMyIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBHS

(rpanubl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUEC BCKTOpAa HWHAYKIIMKU MArbHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JIMH30M1

11.9

11.10

BEITOTHATE SKCTIEPUMEHTHI 110 CCISIOBAHNIO (PU3MUECKUX SIBICHUN
U TIPOIIECCOB C HMCIOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH;
npu 3ToM (HOpMYIHPOBATh MPobIEMY (331a4y) ¥ TUIIOTE3y Y4eOHOTro
HKCIEpUMEHTa, coOupaTrh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyTOBaHUs, IPOBOAMTH OIBIT U ()OPMYITHPOBATH BHIBOJIBI

OcymiecTBiIITh TpSMbIe W KOCBEHHBIE W3MEpEHHsS (PU3HUECKUX
BEJIMYMH; TP STOM BBIOMPATh ONTHMAJBHBIN CIOCO0 M3MEPEHUs U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpCIlIHOCTCfI HSMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PH3NYECKUX BETUYHH C UCIIOIH30BAHUEM

INPSAMBIX HM3MEPEHUM; IIPpU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,




(bUKCUPOBATh PE3YNbTATHI TMOTYYCHHOW 3aBUCHMOCTH (U3UUYECKUX
BEJIMYMH B BH/JIE TAOJIUII U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmonaTte mpaBmia 0€30MaCHOTO TpyAa TMpPU TPOBEACHHUH
UCCICIOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIEI0BATENILCKON U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIb30BaHHEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOPHOTO 000pYy0BaHUS

Pemate pacu€rHble 3a1a4M ¢ BHO 33JJaHHON (PU3NUYECKOI MOJIEIBIO,
HCIIOJIb3YA (bl/ISI/II-IeCKI/IC 3aKOHbI M MPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYH0 MOJENb, BBIIEIAThH
¢du3nyeckre BeIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE ISl €€ pelIeHus,
MMpOBOANTH paCLIéTI)I N OLOCHUBATH PCAJIbHOCTbL IIOJIYYCHHOI'O

3HAYCHUS PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJaud:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OMTOPO HA N3yYECHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I?»I/I‘ICCKI/IG SABJICHUA

11.15

Vcnonb3oBaTe MpU pelleHMH Y4YeOHBIX 3a/7ad COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJOIMU JJIsl MOMCKA, CTPYKTYpUpPOBaHMS,
MHTEPIIPETAllMU U TPEACTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLKH, MTOJIYYEHHON U3 pPa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

AHAJIU3UPOBATH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ASHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; paszianyaTh YCIOBHS MX O€30MacHOrO HCIOJIb30BaHUS B

OBCEIHEBHON KU3HHU

[TpuBOANTE MpHUMEpPH! BKJIaZa POCCUNHCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTHUUECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOMN
KU3HM I OOecTieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHHYECKUMH YCTPOMCTBaMH, IJsI COXpaHEHHUs
30pOBbsI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyIime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TIPyHNbl, pPalUMOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJICKBaTHO OIIEHWBATh BKJAJ KaXJOTO W3 yYaCTHUKOB

IPYIIIBI B PELIEHNE pacCMaTpuBaeMoi poOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIECMECHTA

Kon Kox npoBepsiemoro

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHW A

1.1

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/bI IO3HAHUS OKpYKarouiero mupa. Pois
JKCIIEPUMEHTA M TEOpUHM B  IpoLecce

MO3HAHUS MPUPOJBL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (GHU3MYECKUX SBICHUH U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®dusnyeckue 3aKOHBI U TEOPHH. [ paHUIIBI
NPUMEHUMOCTH  (DU3MYECKUX  3aKOHOB.
[Mpuammn coorBercTBusA. Pome u  MecTo
¢u3ukn B (QOPMHPOBAHWUU COBPEMEHHOM
HAay4yHOM KapTHUHBI MHpa, B TNPAKTHYECKOU

NESITEIbHOCTH JIFOIEN

MEXAHUKA

2.1.1

2.1.2
2.1

2.13

KNMHEMATHUKA

MexaHu4deckoe JABHKCHUC.
OTHOCUTENBHOCTh MEXaHHUYCCKOTO

nBrkeHust. CucreMa orcuéra. TpaekTopus

[lepemerienue, cKOpocTh (CpeHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) W  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKECHUE. I'pacduxu
3aBUCUMOCTHU KOODPJMHAT, CKOpOCTH,
YCKOpEHUS, NyTH W IEpEeMEICHUs

MaTCpHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.1.6

2.1.7

CBobonHOe masieHne. Y cKopeHue

CBOOOHOTO MaJeHUs

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEpPUAIbHOW  TOYKH IO
OKPYXHOCTH. YTIIOBasi CKOPOCTh, JIMHEWHas
CKOpPOCTb. [lepuon U 4acToTa.

LlenTpocTpeMUTENbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,
JIBU)KEHUE CHAPSIIOB, LEMHBIE U PEMEHHBIE
nepegadu

IIpakTrnueckue paboTHI. HN3mepenue
MTHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXIY MyTSIMU,
MPOMJECHHBIMHA TEJIOM 32 TMOCJIEI0BATEIbHbIE
paBHbIE  MPOMEXYTKM  BpPEMEHU  MpHU
PaBHOYCKOPEHHOM JIBUKEHUHM C HadaJbHOU
CKOpPOCTBbIO, paBHOW Hymwo. M3ydyenue
JBW)KEHUS IIapUKa B BA3KOW JKUIKOCTH.
N3yyenne nBmwxkeHUs Tena, OPOIICHHOTO

TOPU30HTAIIBHO

2.2

2.2.1

222

JUHAMUKA
IIpuHuun  otHocurensHOCTH  [anmites.
IIepBeii 3axkoH HeroTona. MHepumanbHble
CUCTEMBI OTCYETA

Macca Tena. Cuna. IlpuHnun cynepno3nnuu

CHUJI

223

224

225

Bropoit 3akon HeroTOHa 111 MaTepHalbHON
TOYKM B HMHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3akon HeroToHa mis

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tarorenus. Cuia
TsokecTd. IlepBasg kocmuyeckas CKOpPOCTb.

Bec tena

Cuita ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  TOKOS.
Koaddunment tperns. Cua cOnpoTUBIICHUS

IIpH ABMXXCHUU TEJIa B X KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'ILHOG H BpallaTCJIbHOC IBUKCHHUC

a0COFOTHO TBEPIOTO Tema

228

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cuibl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

229

2.2.10

2.3.1

232

TexHuueckue yCTpPOMCTBA: MOAIIMIIHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboTsl. M3ydenue nBrxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
NeiicTBEM HecKobKkux cuil. VccnenoBanue
3aBHUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B nedopmMupyemMoil npyKuHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JedopMaluu.
Uccnenosanue yCIIOBUM paBHOBECHS
TBEPJOTO TeJla, UMEIOILIETO OCh BpalleHUs
3AKOHbI COXPAHEHU A B MEXAHUKE

NmMmnynsc MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOueK. WMmynsc cuibl u
W3MEHEHUE UMITyJIbCa Tella

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE NBUXEHUE

233

PaGora cumnel

234

235

MoIHoCTh CHIIBI

Kunernueckas OHEPIrusia MaTCpHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6

[TorenmaneHass sHeprus. I[loreHunanbHas
SHEprus yIopyro nedhopMUPOBAHHOMN
npyxuHbl. [loTeHIManbHass >HEpPrus Tena

BOJIHM3HU MOBCPXHOCTU 3emim




HOTCHHI/IEUIBHBIC N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTI>I HECIMMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXpPaHEHMSI
MEXaHUYECKOHN YHEPrun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

3.9 TexHu4ecKue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIEp, IPY>KUHHBINA MHCTOJIET

[IpakTnueckue paboTel. HM3ydeHue cBA3M

5310 CKOpOCTEHl TeJl TpU HEyNpyroM yzape.

Hccnenoanue cBsA3M pa6OTBI CHJIBI C

H3MCHEHHEM MEXaHHMYSCKOM OHCPIUu TCjia

3.1

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n B3aI/IMOJICI\/JICTBI/I$I qacTul BEIICCTBa

3.1.2

Mogenu cCTpoeHUs] Ta30B, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJICNICH

3.1.4

Macca wmonekyn. KomimuectBo BemiecTsa.
[TocTostnHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkana temneparyp Lenscus

3.1.6

Mopnens  upeanpHoro rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHU UACAIBHOI'O Ir'a3a

AbGcoutoTHas TemIeparypa Kak Mepa cpeHeit
KMHETUYECKON JHEpruu TEILIOBOT'O
IBIKeHUs vactull rasa. Illkxamna temneparyp

KenbpBuna

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




I"a30BbIe 3aK0HBI. M30mpoLIECCH] B HICAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM koMHare. MccienoBanue
3aBUCHUMOCTHU MEXIY napaMeTpamu

COCTOSIHMSI Pa3pEKEHHOT'0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmoauHamMuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKONM CHUCTEMBI U

CocoObl €€ U3MEHEHUS

KomngecTBO TEIIOTH 1 pa60Ta. BHYTpeHHHH

OHEPIUsaA OAHOATOMHOI'O NACAJIBHOT'O ra3a

3.23

324

Buapl Temnonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIIHSI, H3Ty4eHHe. TermioéMKOCTh Tena.
VnenpHas TEINIOEMKOCTL BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCTIJIOTIEpEaavuc

IIepBbiit 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue IIEpBOro 3aKOHA
TEPMOJAUHAMUKHU K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboThl ra3a

325

TennoBsle MamuHbl. [IpuHIMDEL KElcTBUSA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TemwloBbiX MammHax. Koadduument
none3Horo geiictBus (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs mpoueccoB B MPHUPOJE.
TemoBele  gBHUraTenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texauueckue YCTpOWCTBA: J(BUTaTENIb
BHYTPEHHETO cropaHus, OBITOBOI

XOJIOAWJIBHHUK, KOHIUITHOHED




3.3

3.2.8

[IpakTnueckue paboThI. H3mepenune

YACIBbHOU TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u KuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

332

333

334

AOCOII0THASE U OTHOCHUTEIbHAS BIIAXKHOCTH

Bo3ayxa. HacklleHHsbIit map

Teépnoe Temo.  Kpucramimueckue U
amopdHbie Tenma. AHHU3ZOTPOINHUS CBOMCTB
KPUCTAJLJIOB. Kunkue KpUCTAJLIBI.

CoBpeMeHHbIE MaTepHalIbl

IInaBnenue u KpUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHu4eckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTUHN

IIpaxTrueckue paboTHI. N3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

Onextpuzauusi Ten. OJEKTPUYECKUH 3apsij.

JIBa Bua SIEKTPUUECKUX 3apsi/IOB

4.13
4.14

HpOBO}IHI/IKI/I, JUDBJICKTPUKU n
MIOJIyIIPOBO/IHUKH

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
BsaumonerictBue 3apsnoB. 3akoH Kynona
Onekrtpruueckoe  nose.  HampskxéHHOCTB
INEKTPUYECKOTO TOJIS. [TpuHIMI
cynepno3uiuu. JluHuUM  HANPSHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.7

4.1.8

4.1.9

Pabota cun  3IEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

[IpoBOAHUKY U OUAIIEKTPUKU B MOCTOSIHHOM
JNEeKTpUYecKOoM moje. JuanexTpuueckas

IIPOHUIACMOCThb

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpA.

BHCPFI/IH 3apsKEHHOI'O KOHACHCATOopa

Texnuyeckue yCTpONCTBA: 3IEKTPOCKOIL,
ANEKTPOMETP, 3JIEKTPOCTATUUECKas 3allUTa,
3a3eMIICHHE 3IEKTPONpUOOpOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 BJIEKTPUYECKOTO0 TOKa. MCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma a1 yyacTka nenu
403 DIEKTPUUYECKOE CONMPOTUBIIEHUE. Y IETbHOE
o COTIPOTHUBIICHHE BEIIECTBA
494 [TocnenosarensHOE, napajuieJIbHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
Pabota snextpuyeckoro Toka. 3akoH [xoyms
4.2.5
— Jlenua
4.2.6 MoOIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  COMNPOTUBIEHHWE HCTOYHHKA
o Toka. 3akoH Oma Al MONHOW (3aMKHYTOM)
anexTpudeckoi renu. Kopotkoe 3ambikaHue
428 DONeKTpOHHAsT  MPOBOAMMOCTh  TBEPABIX

METaJlJI0B. 3aBUCHMOCTH COIIPOTUBJICHU A




429

METaJIOB oT TeMIIepaTyphl.
CBepXIIpoBOIUMOCTh

DJIeKTpUYECKMi TOK B Bakyyme. (CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
MOJIyIIPOBOIHUKOB. CBOMCTBA p-n Mepexoaa.

[TonynpoBoAHUKOBBIE TPUOOPHI

DJIEKTPUYECKUH  TOK B DJIEKTPOJUTAX.
DNEeKTPOIUTUYECKAS JICCOLIMAIIHS.

DneKkTponu3

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBPHBIE W HECAMOCTOATENbHBIN
pa3psa. PazauyHble TUIIBI CAMOCTOATENBHOTO

pazpana. Monunus. [1mazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETD, peocTar, HCTOYHHUKU TOKa,
JJIEKTPOHArpEBaTEIbHbIC npudopHI,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHBIN
JMOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralbBaHUKa

IIpaxTrueckue paboThI. N3yuenue
CMEIIaHHOTO COEAUHEHHS PE3UCTOPOB.

N3smepenne DOJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro conpotusieHus. Habmronenue

QJICKTPOJIN3a

11 KUIACC

Kon Koanposepsiemoro
pasaeia 3JIEMEHTa

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUA

4

OJIEKTPOAMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA




4.3.1

4.3.2

433

IlocrossaHBIE MarHuThHl. B3aumonelictBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTop MarHuTHOU
uHayKuud. [lpuHnmn — cyneprio3uiu.
Jluaum MaruutHOM wHAYKUMH. KaptunHa
JIMHUM  MarHUTHOM WHIAYKIUU  TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruuTtHOE Mojie MPOBOJAHUKA C TOKOM.
KapTtuna nuHMi Mo JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIbLIEBOTO
MPOBOJIHUKA, KATYHIKM C TOKOM. OTBIT
Opcrena. BzaumopeiicTBue mpoBOJHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOyJIb M HAPaBJICHHUE

4.3.5

Cuna Jlopenia, eé MOJYJIb "
HarpaBjeHue. JIBHKEHHE 3apsiKEeHHOU
YaCTHUIIbl B OJHOPOTHOM MarHUTHOM TOJIE.

Pabota cunbl Jlopenna

4.3.6

SIBreHnE ANEKTPOMArHUTHOM MHIYKIUU

4.3.7

IToTOoK BEKTOpa MarHUTHOW MHIYKIIMHU

43.8

4.3.9

OJ1C WHTyKIIAH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU d)apaﬂeﬁ

BuxpeBoe anexrpuueckoe mnone. IC
HHAYKOUW B MPOBOAHUKE, IBHKYUICMCA
MOCTYTATENIBHO B OJTHOPOZHOM

MAarsuTHOM II0JI€

4.3.10

4.3.11

[IpaBuno Jlenna

NHIyKTUBHOCTSD. SIBnenue

camouHaykuuu. IJIC camonHIyKIHK

4.3.12

4.3.13

4.3.14

3Hepr1/1${ MAarHiuTHOIO IIOJIA KaTyIIKHU C

TOKOM
3J'ICKTp0MaI‘HI/ITHOC I10JIC

Texuuueckue yCTpOﬁCTBaI TIOCTOSHHBIC

MAarHurThl, OJICKTPOMArHUuThI,




QJICKTPOABUTATCIIb, YCKOpUTECIIN
OJIECMCHTAPHBIX 4YaCTHL, HWHAYKIOHWOHHAasA

Ic4yb

4.3.15

IIpakTrueckue paboTHL. N3yuenue
MarHUTHOTO TIOJSl KATYIIKH C TOKOM.
HccrnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHuTa Ha  paMmKy C  TOKOM.
HccnegoBanue SIBIICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIOHUH

KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

5.1.1

5.1.2

Konebarenbnas cucrema. CBoOOIHBIC
Konebanus. ['apmMoHMYeckue KoieOaHwusl.
[lepuon, dactora, ammuTyaa u Qasa

KoJiebaHuii

[Tpy>XuHHBIA MasTHUK. MaTemaTHYeCKHil

MasATHHUK

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JAMHaAMHUYECKOE

oIucaHue Koue0aTeaIbHOro ABHKEHUS

5.1 5.14

[IpeBpamenue SHEPIUU pu
rapMOHUYECKUX  KonebaHusax.  CBs3b
aAMIUTUTYIBI KoJIeOaHmit HCXOAHOMN
BEJIMUMHBI C aMIUTUTYyAaMH KoeOaHuil eé

CKOPOCTH U YCKOPEHUS

5.1.5

5.1.6

5.1.7

Konebarenbubiii  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
uaealbHOM  KOJeOaTeIbHOM  KOHTYpe.
AHajorusi MeXIy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSMHU.

®opmyia Tomcona
3aKOH COXpAaHEHUS YHEPTHH B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpE

BLIHY)K)ICHHBIG MCXaHHUYCCKHUC

koiiebanus. Pesomanc. PesonancHas




5.1.8

KpHUBasl. Beinyxaennsie
AIIEKTPOMAarHUTHBIE KOJIeOaHuU.

[lepemennbiii  Tok. CHHYCOUIATbHbBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMIITUTYJHOE U IEHCTBYIOILEE 3HAYCHHE

CHJIBI TOKA W HAITPSPKCHUA

5.1.10

5.1.11

Tpauncdopmarop. IIpousBoacTso,
nepeaaya u noTpedaeHue 3IeKTPUIECKON
SHEPruu. OKOJOTMYECKUE PHUCKU MpuU
IPOM3BOJICTBE DJIEKTPUYECKON 3HEPruu.
Kynerypa HCIIOJIb30BaHUS
3JIEKTPOIHEPIUHU B MIOBCEIHEBHON XKU3HU
TexHuueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpOoIICpcaavd

5.1.12

[Tpaktnyeckue pabotel. HMccnenoBanue
3aBHCUMOCTH TepHoJia MaJIbIX KoJeOaHMit
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJAEHCATOpa, KaTylIKUA U

pesucropa

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHn4deckue BOJTHEI, YCIIOBUS
pacnpoctpanenusi. llepuoa. CkopocTb
>21 pACTIPOCTPAaHEHHMSI M  JUIMHA  BOJHEL
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
5.2 NuTepdepentus u T paKIus
322 MEXaHHYECKUX BOJTH
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.
223 Bricora Tona. Tembp 3ByKa
524 OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHUSA

HU3JTYy4YCHUA  DJICKTPOMAIrHUTHBIX  BOJIH.
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525

B3anmMHuas opuenranusa Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

CBoiicTBa  3JICKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, TPeIOMIICHUE, OJpU3aLus,
mudpakmus, uHTepdepeHus. CKopocTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHuTHBIX BOJH B

TEXHUKE U ObITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. BHCKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOILEH Cpe/Ibl

5.2.8

5.3.1

TexHu4eckue yCTponCTBA: My3bIKaJIbHBIE
UHCTPYMEHTBI, YJIBTPA3BYKOBAs
JUAarHOCTHMKAa B TEXHHUKE W MEIUIIMHE,
pamap, pagHOUNPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-meup
OIITUKA

HpHMOHHHeﬁHOC paciupoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPa)KEHUs
cgeta. [locTpoenue n3o0pakeHHil B IIIOCKOM

3epKajie

533

I[Tpenomnenne ceera. 3akOHbI HPENTOMICHUS
CBeTa. AGCONMIOTHBIN II0Ka3aTelb

MIPETOMIICHUS

534

535

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHBIN YroJl MOJHOTO BHYTPEHHETO

OTPAKCHUA

Hucnepcust  cBera. CIlIOXKHBIM cocTaB

6enoro ceera. [{Ber

53.6

Cobwuparorue W pacceUBAIOIINE JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U

OIITH4YCCKasa cHhJia TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300pakeHMi B
coOMparoIMX U PACCEUBAIOIIUX JIMH3aX.
@opmyJsia TOHKON JHUH3bL. YBEJIUYECHUE,

IaBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

F€OMETPUYECKON ONTUKH

53.8

Wntepdepenust  cBera. KorepeHnTHbIe
UCTOYHUKHU.  YClIoBUS ~ HaOIIOAEHUS
MaKCUMYyMOB 51 MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JIBYX

CI/IH(l)aBHI)IX KOICpCHTHBIX KCTOYHUKOB

539

Hudpakmuss  cBera.  [udpakimonHas
pemérka. YcinoBre HaO0IeHUs TTIaBHBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOT O cBeTa Ha

TU(PPaKINOHHYIO PEIIETKY

5.3.10

5.3.11

53.12

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHUueckue yCTpoilcTBa: OUYKH, JIyIa,
¢doToannapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOII, ~ TEJIECKOI,  BOJIOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

noJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
IoKa3zarens npesnomienus. Mccnenopanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6nronenue aucnepcuu ceeta

SJIEMEHTAI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

I'paHnIBI MPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKHU. ITocTynarsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISL CKOPOCTM CB€Ta B BaKyyMe,

MIPUHIUIT OTHOCHTEIIBHOCTH DWHINTENHA

6.2

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMe)IJ'IeHI/Ie BpEMCHHU W COKpallCHUC

JIJIAHBI




6.3 DHeprusi U UMIyJIbC CBOOOHON YaCTHUIIBI

CBsi3b MaccChl C PHEPruei M UMITYJIHCOM
6.4 CBOOOIAHON YaCTUIBL. OHEPrusi MOKOA

CcBOOOIHOM YaCTULIbI

KBAHTOBAA ®U3UKA

BJIEMEHTBI KBAHTOBO! OITTUKU

®otonsl. Dopmyna Ilianka cBs3mM
7.1.1 sHepruu (POTOHA C €T0 YACTOTOU. DHEPTHs

¥ UMITYJIbC (POTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdekra. Onwiter A.I'. Cronerona.

3axonbl poTtordderra

YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpacHas  rpaHHIa»
doTodrddekra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XuMHYecKoe ACHCTBHUE CBETa

TexHuueckue ycTpoicTBa: (pOTOIIEMEHT,
7.1.6 doronaTyuk, COJIHEYHAas Oarapes,

CBCTOOHNOO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa nmo uccienoBanuio CTpOSHUS

aromMma. HnaHeTapHasl MOJCIb aTOMa

[Toctrynatet  bopa.  Uznyuenue u
noryomeHne (GOTOHOB TMpH  IEpexoje
7.2.2 aToMa C OJIHOTO YpOBHS DHEpPruu Ha
apyroid.  Buasl  cmektpoB.  CrekTp

YPOBHEW 3HEPTrUM aToMa BOJAOpOaa

BomnoBele cBoiicTBa dactui. BomHbI Oe
53 bponns. KopnyckynspHo-BOIHOBOMI
7.2.
nyamusM. Jludpakuus 37I€KTpOHOB Ha

Kpucrajuiax




7.2.4

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE.
YCTpoiCTBO U MPUHITUITT pabOTHI Ja3zepa
TexHuueckue yCTpoucTBa: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOM), Jlazep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmoneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonpl HaOMIOACHUS W PErUCTPALUuU

QJICMCHTAPHBIX YaCTHI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa
pamuoakTuBHOTO wm3nmydyeHus. (CBoiicTBa
anbda-, Oera-, ramMMa-u3JIy4eHusl.
BnusHMEe paguoakTHBHOCTH Ha IKUBBIC

OpraHu3MbI

OTKpbITUE  NPOTOHA U  HEUTpPOHA.
Hyxnonnast monens snapa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacna. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. [amma-
U3JIydeHHe. 3aKOH  PaguOaKTUBHOTO
pacrnaga

DHeprusi CBSI3M HYKIOHOB B  SpeE.

Snepusie cuibl. Jledekt Macchl siapa

7.3.6

H)lepHBIe pPCaKkmuu. ILCJ'ICHI/IC 1N CHUHTC3

saep

7.3.7

Anepubi  peaktop.  TepmosinepHBbIit
cuHre3. [IpoGneMbl ¥  MEpPCHEKTUBHI
SAIEPHOM DHEPIreTHKU. OKOJIOTMYECKUE

ACIICKThI H,Z[CpHOfI OHCPICTUKU




7.3.8

OnemeHTapHble  4acTulbl.  OTKphITHE
MO3UTPOHA. @DyHnaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETD,
KaMmepa BuibCoHa, SIEpHBIM peakTop,

aroMHas bomba

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTHUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IIJTaHCTBI, X BUANMOC IBUXKXCHUC

Comueunast cucreMma. llimaHeTsl 3eMHOM
rpynmnbl.  [lmaHeTel-ruranTel U UX
CHYTHI/IKI/I, KapJ'II/IKOBI)IG IIJIAHCTHI. Manme

Tesna CoTHEYHOH CUCTEMEI

Connue, dQorochepa u armocdepa.

CotHeYHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31IbI, UX OCHOBHBIE XaAPAKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CTIEKTpaJIbHBIA  KJIACC — CBETHUMOCTbHY.
3BE3bI IJIABHOM  IOCJIEAO0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» JUISl

3BE3/] ITIaBHOH MOCIEA0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE MIPEICTABICHUS (o]
IIPOUCXOXKIEHNU 1 3BoroLH CoJHIIA U 3BE3 L.

Jrtansl )KU3HU 3BE3]T

8.7

Mneunstii Ilyte — Hama [anakrtuka.
CnupanbHass  cTpykTypa l'amakTuku,
pacnpezneneHue 3BE3N, ra3a W IBUIM.

Ilonoxenue u JBUKEHHE COJ'IHI_Ia B




8.8

lanaktuke. Ilnockas u cdepudeckas
noacuctemsl ["anakTuku

Tunel ramaktuk. PaguoramakTukk U

KBa3apbl. YEpHBIE ABIPHI B SAPAX FAIAKTUK

8.9

Bcenennas. Pacmmmpenne BceeneHHOM.
3akoH XaOOma. PazOeranue ramakTuk.
Bospact u paguyc BceneHnHoii, Teopus
Bonbmioro B3psiBa. Mogenb «ropsuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmirabHast  ctpykrypa BceneHHoi.
Meraranaktuka. Hepeménnsie mpooaeMbl

aCTPOHOMHUU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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