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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mno ¢usuke 6azoBoro ypoBHs mis 10 kiacca pazpaborana Ha
OCHOBE TIOJIO)KEHUH U TpeOOBaHMN K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpazoBarensHOM mporpaMMel, mpeactaBieHHBIX B PI'OC COO, a Takke ¢ yuéTom
dbenepanbHOl pabodeil mporpaMMbl BOCHIUTAHUS W KOHIEMIIAW IPETIOIaBaAHMS
yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX opranuzaiusx Poccuiickoi
denepanuu, peaim3yoInX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa odyvaromuxcs 10 kiacca npu o0ydyeHun ux
¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOIO MOJXOJA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHUsI, a TAKKe
YYUTHIBAET HEOOXOJAMMOCTh pealu3alii MEXKIPEIMETHBIX CBsi3el (U3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YU€OHBIMU MpeaMeTaMu. B Hell onpenessitoTcsi OCHOBHbBIC
uenu uzydenus ¢pusuku B 10 kacce, miaHUpPyeMbIE pe3ybTaThl OCBOCHUSI Kypca
(GU3UKU: TUYHOCTHBIE, METANPEIMETHBIE, MPEAMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e TIUIAHUPYEMBbIC PE3YyJIbTaThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yIbTaThl O0yUCHUS;

e cojzepxkaHue yueoHoro npeamera «dusuka» B 10 kmacce.

®du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUUIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenesseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYeHUs] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaronuxcs, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUW UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢usuku 10 kiacca MOJOXKEH psia UAEH, KOTOPhIE MOXHO
paccMaTpuUBaTh KaK MPUHIIMIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B coOTBETCTBUHM C HEM Kypc SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTEepHall U3 psja pa3ieiaoB (PU3UKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEHW MaTepwan Kypca (Qu3Mku
o0ObenuHEH BOKPYr (Qu3MUecKux Teopuid. Bemymmm B Kypce SBIsETCS



(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PA3BUTHUSA
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOpUH U 3aKOHOB.

Hoes osxonocusayuu peamusyeTcs MOCPEACTBOM BBEICHHS HJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX DJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTUH, a Takke OOCYKICHUS
Ipo6JieM pallMOHAIBHOTO IPUPOJOTIONIb30BAHMS U SKOJIOTHUECKOI 0€30M1aCHOCTH.

CrepkHEBbIMU AyIeMeHTaMU Kypca gu3uku 10 kinacca SBistoTcs pu3nUecKue
Teopun ((GOpPMHUPOBAHUE MPEICTABICHUN O CTPYKType€ MOCTPOEHUS (PU3HYECKOU
TEOpUHU, PONH (PyHAAMEHTATBHBIX 3aKOHOB M TIPUHIMIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O TPUPOJE, TPAHUIAX MPUMEHUMOCTH TEOpPUH, IJISI OMUCAHHS
€CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTbHOCTH OOYYaroIIMXCs.
Jiis 6a30BOT0 ypOBHS Kypca PU3UKU — ITO HUCTIOIH30BAHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObETWHEHBI B OOMIUNA CIUCOK YYEHUYECKUX MPAKTHUYECKUX PaboT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISACTCS yUYaCTHUKAMU 00pa30BaTeIbHOTO IMpoliecca
UCXOJI U3 OCOOEHHOCTEW MJIAaHWPOBaHUS W OCHalleHWs kKaOuHeta ¢usuku. [Ipu
3TOM OO0EcreunuBaeTcsi OBJaJeHUE OOyYaromMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEIAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHUE yIeIsIeTCsl PEIICHNIO PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
IIpu 3TOM 11711 pacUETHBIX 3aa4 IIPUOPUTETOM SIBJISIFOTCSA 3a1a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH Kak M3 OJHOIO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pasHbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUSI (PU3NYSCKUX SBJICHUM W TPOIECCOB B OKPYIKAIOIICH
KU3HH, TpeOyromue BBIOOpa (U3UYECKOW MOACNU IS CUTYyalld MPaKTHUKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrnieueHuto yueOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (pu3uku Ha ypoBHe 10



KJlacca JOJDKEH U3y4daTbCs B YCJIOBHUAX MPEAMETHOTO KabuHeTa (U3MKA WM B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.
B xabunere pu3MKH 10KHO OBITH HEOOXO0IUMOE JTa0OpaTOPHOE 000PYTOBAHHUE AJIS
BBINIOJIHEHUS YKA3aHHBIX B MpOrpaMme Mo (U3HKE YYCHUUYECKUX MPAKTUYECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHcTpanimoHHOEe  000OpyAoBaHHe (OpPMHUPYETCSI B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IIOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICOBAHNUSI  U3Y4Ya€MbIX SBJICHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTHUYECKUX paldoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TaKkKE€ KOMIBIOTEPHBIX
U3MEPUTEIBLHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMM LIeJIAMH U3ydeHus Gu3nku B 10 kiacce ABIAIOTCS:

e (opMHpOBaHHE HUHTEpeCa M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYEHUIO IPUPOJBI, PA3BUTHE WX HHTEIUIEKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (OopMUpOBaHUE
MCCJIEIOBATEIBCKOIO OTHOIIECHHS K OKPYXKAIOIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysIbTaTa H3yueHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBanue yMeHUH OOBACHATH SBJICHHS C HMCIHOJb30BAaHUEM
(bu3MYEeCKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMupOBaHHE MpPEACTABICHUN O ponu (U3UKU A Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TuX 1elield 0OecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B

nporiecce u3yueHus kypca ¢pusuku Ha ypoBHe 10 kiacca:

e MpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUSAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AIIEKTPOAUHAMUKY;

e (opmMupoBaHue yMEHUA TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3NYECKUX SIBJICHUH B TPUPOAE U Uil TPUHATUA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3jIMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIpa3yMeBAlOIIMX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKorl MOJEINH, aJIeKBATHON yCIOBUSIM 33a4H;



e TMOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUIOB JEUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHYECKUX TMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a WM HHTEpIpeTanuu UHPOpMAIluH,
OTpeeNeHNs TOCTOBEPHOCTH MOMYyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenne ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

obOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M

MPAKTUIECKUX pPabOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUYATbHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.



COJAEPKAHUE OBYYEHUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBrmkeHue. J[BukeHrne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HeroToHa 11t
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
TpeHnue. Cuiia TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexon MOTEHIIMATBEHOM YHEPTUU B KHHETUUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMMOJECUCTBUS 4YacTULl BellecTBa. MoJaenu CTpOeHUs Tras30B, XKUJIKOCTEU W
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MeHaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE WU3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U CIOCcO0bI €€ n3mMeHeHus. KonruecTBo TemoTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammHax. KoadduimeHT moae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAULMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPTUH (TeMIepaTyphl) Tela Npu Terionepeiaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdusie Tena. AHU30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJIE€HUSI KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JMAAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onexrpuueckoe mnojne. Hampsok€HHOCTh snekTpuueckoro mnosd.  I[lpuHumn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 371eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 pazniuunvix cpeoax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILAsA CUJla U BHYTPEHHEE CONPOTHBIIEHHE HMCTOYHUKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMyYKOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS €
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, Qunmyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

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



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoopHl,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IHINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE B 10 KIIACCE

OcBoenne yueOHoro mpeamera «@usnuka» B 10 kiacce (0a30BbI ypOBEHB)
JIOJDKHO O0€CTIeUUTh JOCTHXKEHUE CIIECIYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI yUeOHOro npeaMera «Pu3nka» T0KHBI
OTpaXaTh T'OTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMNbBITA JICITEILHOCTH B MPOILIECCE PEATM3AlMU OCHOBHBIX HaIlPaBJICHUN
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX TIyMAHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHONW OpraHU3aIlNY;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU M BOJOHTEPCKOU JAESATEIBHOCTH;

2) IATPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'PAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;



IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3C¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
NPUCYLIEro (PU3NYECKOIN HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBHOU JeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOMN M TEXHUKON, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oyyuieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTHUYECKONW KYyJNbTYPhl, OCO3HAHHE TJIOOATBHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIECTBJICHUE ICMCTBUI B OKPY>KAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIeH YCTOWUYMBOIO PA3BUTHSI YEJIIOBEYECTBA,

paclIMpeHrue OmbITa JEATEIIBHOCTH SKOJOTMYECKONM HaImpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [E€ATEIbHOCTH, TOTOBHOCTH B MpOLECCE
W3YyUYeHUs PUBHKU OCYIIECTBIISATH IPOCKTHYIO U UCCIEA0BATEIBCKYIO ACSITEILHOCTD
WHIUBUyaJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAEsATh ILEIU ACATCIBHOCTH, 3aJaBaTh IMApAMETPbl U KPUTEPUU HX
JIOCTHIKCHMSI,;



BBISIBJISAITH  3aKOHOMEPHOCTH W NPOTHUBOPEYMs B  PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUAX;

pa3palaTheiBaTh IUIaH pEIICHHUA MPOOJIEMBbI C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepUAJIIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOIHATH pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYAJIBbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMUHOJOTUEH, KIIOUEBBIMH TOHATHUSAMU M METOJAMH
(bu3NYeCcKoOil HayKH;

BJIa/IETh HaBbIKAMHU y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITENbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY IOUCKY
METO/IOB peuieHusl 3a1ay (U3MYECKOro COJEepKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPEeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUWA 10 (HU3MKE B NPAKTUYECKYIO 0OJaCTh
KU3HENIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEIIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pa6ora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs MH(POpManuu (HU3HUECKOTO COJEpKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIISATh IIOHMCK, aHaJM3,
CHUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (opm
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALIHH;



UCIIONB30BaTh  CpeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITUYECKUX HOPM, HOpPM HH(POPMAIMOHHON
0€30IIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJCp)KaHUS B Pa3MUYHBIX (opmarax c
y4€TOM Ha3zHAYeHUsI HTHPOPMAIUH U LIEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIIbHYIO
dbopMy mpeAcTaBICHUS U BU3yaTHU3allnH.

KoMMyHHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

OCYILIECTBIISATH OOIIIEHUE HA ypOKaxX (PU3NKK U BO BHEYPOUHOU JESATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3IKOBBIX CPEJICTB;

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHHUPOBATH JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUN
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHMBeEpPCAJbHbIE YueOHbIE AeicTBUSA
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIIATh MO3HABATENBHYIO JACSITENLHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj7a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U NIPEANOYTEHUMH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JienaTth OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTh 32 PEIICHHUC;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

crioco6cTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO DJPYIUIIMH B 00JIacTH
(bU3HKH, TOCTOSTHHO MOBBINIATH CBOW 00pa30BaTEeNIbHBIN U KyJIbTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIUsIM, BHOCHUTHh KOPPEKTHUBBI B NESTCIHHOCTD,
OILICHWBATh COOTBETCTBUE PE3yJIbTATOB IIEIISIM;

BJIQJIeTh HAaBBIKAMH  TO3HABAaTEIbHOH  pediiekcuu  Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOIECCOB, WX pE3yJIbTaTOB M
OCHOBAaHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CHUTYyallil, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINW3E pPe3yIbTaTOB
NEeATETbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpPH aHalM3e pe3yibTaToB
NEeSATEeTbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIMOKH.

B niporiecce 1OCTHXKEHMS] THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
bu3uke IS YPOBHA cpeaHero oOmero oOpa3oBaHUS Yy  OOYYarOIIUXCS
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIPEAnoIararomii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTHPOBATBCI K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUAIONICH CTPEMIICHUE K JOCTIKCHUIO TIEIH U
yCcrnexy, ONTHMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSTHUEC
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



IHNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiaacce npeMeTHbIe pe3yibTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIeei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOMIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3NIecKux 3a1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
AIEKTPOJAVMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSAMOJIMHEUHOE IBUKEHHUE,
CBOOOJHOE MAaZEHUE TEJ, JBUKEHUE MO OKPYXHOCTH, MHEPLIHS, B3aUMOJICHCTBHE
ten, auddysus, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEHEeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJEHCAIMS, IUIABICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHUHM B 3aKPBITOM COCYIIE,
CBSA3b MEXIy IapaMeTpaMH COCTOSIHUS Ia3a B M30IMpOLEccaX, dJIEKTPU3aLHs Tel,
B3aUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE IBIDKCHUE, WCIONB3ysl (PU3NYECKUE BEIUYUHBI:
KOOpJMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIA,
MMITYJIbC TE€JIa, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCHOJIb3yEMbIX BEIWYUH, UX OOO3HAUYCHHUS U EIUHUIIBI,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIJIOBHIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONBb3Yysl (U3MYECKHE BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETUYECKasi YHEPrusi XaOTUYECKOrO JBHKEHHUSI MOJIEKYJ, CPEAHEKBaApaTUUHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEprusi, padora rasa,
KOO (PUIIMEHT TMONE3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
NPaBWIbHO TPakKTOBaTh (DU3UYECKUM CMBICT HCHOJb3yEeMbIX BEJIMYMH, UX
0o003Ha4YeHUsT W CIUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYI0 BEJTMYHUHY C IPYTUMH BEIMUNHAM;

ONMCHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3NUECKUE BETUUYMHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIE, HANPSHKEHHOCTD MOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Ipy ONHMCAHUM TPABUIBHO TPaKTOBAaTh (PU3MYECKUI CMBICT HCIOJIb3yEMbIX



BEITMYMH, WX OOO3HAYCHMS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTAaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BETUIMHAMM,

aHAMM3UPOBAaTh (PU3MUECKHE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUs] MEXaHMYECKOW DHEPryuu, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBAa, Ta30BbHIE
3aKOHBI, CBSA3b CpPEHEH KMHETHYECKOW PHEPTUU TEIUIOBOTO JIBHUKEHHUS MOJICKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIIEKTpUYECKOro 3apsifaa, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyYTHUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKCHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IIPUHIIMITBI ICUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIB30BAHUS B MOBCEIHEBHOM
KU3HH,

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyHpoBaTh MpoOIEeMy/3a/1ady U THIIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0AKEHHOTO 000pYA0BaHMs, IPOBOUTH ONBIT U (POPMYITHUPOBATH
BBIBO/IBI;

OCYIIECTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3MUYECKUMHU  BEIUYHMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YNHTATHI MOJTYICHHONW 3aBUCUMOCTH (PU3UUECKUX BEJTUYMH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI M0 Pe3yJIbTaTaM UCCIEIOBAHMS;

coOJII01aTh MpaBuiia 0€30MacCHOTO TpyJa MPHU MPOBEIACHUN HCCIICTOBAHUMN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCICIOBATEIHCKOH W TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITIOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOaUMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznYecKue SIBICHUS,



UCIIOJIb30BAaTh MIPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTUU ISl ITIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNNA U IPEACTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJIApHOW WH(GOpPMAIMHU, TMOJYYSHHON W3 pa3iIMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH M1OJIy4aeMyI0 HH(OPMALUIO;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLECCOB OKPYKAKOIIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieueHus O€30MACHOCTH INpPH OOpalleHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
MOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTarb B TpYINIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IIJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, a€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoxka Koutpoabnble IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

®dusrka — HayKka 0 IPUPOJIC.

1 Hayunsie MeT(})] bl HO?I,)H;HIfﬂ 1 bubmorexa HOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHnnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubmuoteka [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOe majieHune. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU



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

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetnii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHudeckas bubmmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia COpOTUBIICHUS TPU bubmuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoOe U BpamareabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUAIIbHBIX TOYEK. bubnmnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502
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MatepHraabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«WccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHHUECKOM
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TEI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosuHas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka IIOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B MACAJIbHOM ra3c€ u
ux Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

Buas! Tennonepenaun

YV nenbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36
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teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpaTiMoCTh MpOIeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LOK
pupode. H1op https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYEeCKHEe TPOOIECMbI
TETUIOIHEPTETHKH
O06o0marmuil ypox
38 «Momnekys HaZI?bI/I?,I/IKa OcHoOBBI bubmmorexa [JOK
Yp ’ https://m.edso0.ru/ff0c6938
TEPMOJTUHAMHUKH
KonTponbHas padbora no teme
39 «Monexynsprast pusuka. OCHOBBI bubmmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BJI&KHOCTh BO3/1yxa. HachleHHbIN Bubmmorexa [IOK
AY%a: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
P o P bubnuotexa [JOK
42 CBOMCTB KpucTaioB. JKujakue

KpHuCTaJlJIbI. COBpCMeHHHC
MaTcpHraJIbl

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
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[InaBnenue u KpucrauM3anus.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 vy 0
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tell. DINeKTPUISCKUi
45 3apsia. JIBa BUJIa SIEKTPUIECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI HHOBO HI/J?KI/I 3a1j§H Bubmiorexa OK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXPAHCHHUS IJICKTPUUYECKOTO 3apsiia
BzaumoperictBue 3apsioB. 3aKoH
47 Kymona. TouedHnIl di1eKTpUdeCcKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. [Torennuan. PasHocTb bubnmorexa HOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
I[TpOBOIHUKH U TAIEKTPUKHA B
50 3J'IpeKT J(I)CTaTI/IqeiKOM noILe bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JuanexkTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
armapara, CTpyMHOr0 IIpHHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
yJacTKa Ienu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenma

3akoH OMa AJid MOTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/1C ncrouHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

DJIeKTpOHHAs MPOBOJAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB
[TorynpoBoIHUKH, UX COOCTBEHHAs

61 Y MIPUMECHas MPOBOJIUMOCTb. bubnmnoreka HOK
CaolicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBoHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubmmoreka [JOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok bubmuoreka [JOK
«DIIEKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
«2nextpocraruka. [TocToSHHBIN bubmmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepsHsiit ypok. KonTponbHast bubmuoteka [IOK

pabota no Teme "DIeKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56
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68 PesepBHeIit ypok. O0o0maromnmmii

ypok 1o TeMam 10 kitacca

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueti [TapdenteeBoii H.A., AknmonepHoe o6mecTBo «3maTenscTBO

«IIpocsemienne»



MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUA

MuHucTEepCcTBE NPOCBELEHUS] 1 BOCIUTAHUSA Y JIbAHOBCKOM 00/1aCTH

anaBJIeHne 06p330BaHHH AIMMHUCTPAIUH TOpoaa YiabsiHOBCKA

PACCMOTPEHO

PykoBoautens HIMO
€CTECTBEHHO-
MaTeMaTH4YEeCKOro IMKJIa

I'.B. Eroposa

[Ipotokon Ne 1
ot «30» aBrycra 2023 r.

MBOY CIHI Ne 47

COI'JTACOBAHO

3aMeCTUTEIb TUPEKTOPa
no YBP

N.I1. bacenkoBa

«31» aBrycra 2023 r.

YTBEPXJIEHO

Hupexrop MBOY CIII
Neo 47

A.E. bpaBun

ITpuxaz Ne 281-0
oT «31» aBrycra 2023 1.
PABOYASA ITPOT'PAMMA

yuyeOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

115t oOyuatroruxest 11 kiacca

Yabsaunosck 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06azoBoro ypoBHs mis 11 kimacca paspaborana Ha
OCHOBE TIOJIO)KEHUH U TpeOOBaHMN K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpazoBarensHOM mporpaMMel, mpeactaBieHHBIX B PI'OC COO, a Takke ¢ yuéTom
denepanbHOi pabouell MporpaMMbl BOCHUTAHHMS W KOHIEMNIIMHM IPEMOIaBaHUs
yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
denepanuu, peaim3yoInX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOy4daromuxcs 11 kimaccoB nmpu 00y4eHnn uxX
¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJXO0Ja.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, NPEAMETHBIM U METANpEeIMETHBIM pe3yJbTaTaM OOy4eHHUs, a TaKXKe
YUHUTBIBAET HEOOXOAUMOCTh pEAM3alMU MEXKIPEIMETHBIX CBsA3€H (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
e u3ydeHust pusznuku B 11 Kiacce, miiaHupyeMble pe3yJibTaTbl OCBOEHUS Kypca
(U3MKY: THYHOCTHBIE, METANIPEAMETHBIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3YJIbTATHI;

e coJlepiKkaHue yueOHOro npeamera « Du3nkay.

®du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3MUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep M pa3BUTHE
pa3HO00Opa3HbIX TEXHOJOTHM B chepe IHEPTreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHs] HOBBIX MATEPHAJIIOB C 3aJaHHBIMH CBOMCTBAMHM M Apyrux. M3ydenue
(U3MKN BHOCUT OCHOBHOM BKJIaJl B (POpMHUpPOBAHUE €CTECTBEHHO-HAYUYHOM KapTHUHBI
Mupa oOyvarouuxcs, B (opMHpOBaHHME YMEHUN MNPUMEHSTh HAYYHBIH METO[
MO3HAHUS NP BHINIOJHEHUN UMHU YYEOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca ¢usuku 11 kiacca monoxeH psiig UAeH, KOTOPbIE MOXKHO
paccMaTpHUBaTh KaK NPHUHIMIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUHM C HEM Kypc SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 psAja pas3ieioB (PU3UKU U MPOJOIKAET
Kypc ¢us3uku 10 kiacca, BKJIIOYAET KaK BOIPOCHl KJIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

Crep:xHEBBIMU 3JIeMEHTaMH Kypca ¢pu3uku 11 kiacca sSBastoTca puznyeckue
Teopun ((OpMHUpPOBAHUE MPEJICTABIECHUN O CTPYKType€ NOCTPOEHUS (PU3NYECKOU
TEOpUHU, POJNU (PyHAAMEHTAJIBHBIX 3aKOHOB M TNPUHLUIIOB B COBPEMEHHBIX
IIPEACTABICHUSX O IMPUPOJE, IPaHULAX MPUMEHUMOCTH TEOPHUH, ISl OIHMCAHMUS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U TIPOLIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOAX0 B Kypce (PM3UKU peaiu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (u3uke OObEIMHEHBI B OOIIMNA CHUCOK YYEHHYECKHUX MPAKTHUYECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUJIAHWPOBAHUS W OCHalleHus kabuHera (usuku. [lpu
3TOM oOOecrneurnBaeTcsl OBJaJCHUE OOYYaloIMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAaHUS 3aBUCHUMOCTEN (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIIBITOB IO MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

bosbiioe BHUMaHUE yIENSETCS PEIIEHUIO pACYETHBIX M KAYECTBEHHBIX 3aad.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
bu3nyeckoil MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOAENU IS CUTYyalMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHno yuyeObHOro mpoiiecca 0a30BbI ypoBeHb Kypca ¢gusuku 11 kmacca
JIOJKEH M3y4aThCsl B YCIOBUAX MPEIMETHOro KabuHeTa (DU3MKU WM B YCIOBHSIX
WHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB E€CTECTBEHHO-HAY4YHOIo IHKiIa. B
KabuHeTe GU3UKH JIOJDKHO OBITH HE0OX0oauMoe J1abopaTopHOEe 000pYyI0BaHKE JIJIs
BBIMIOJTHEHMSI YKa3aHHBIX B MporpamMme Mo (U3MKE YUYCHHUECKHX MPAKTHYECKHX
paboT U AEMOHCTPALIMOHHOE 000PYIOBAHHE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LIENIIMU U3y4eHus pu3uku B 11 kacce sBIAIOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
du3nyecKUX 3HAaHUM U HAYYHBIX JI0Ka3aTeIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

nporecce u3yyeHus kypca ¢usuku B 11 kiacce:

e TMpuOOpEeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
OOBsiICHEHHsI (PU3MYECKHX SBJICHUM B TNpUpPOAe M JJId NIPUHATHA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JAECUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluuu HH(OopMaluu,
OIIpEEICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJbTara;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha n3yuenune gusnku (0a30Bbli ypoBeHb) oTBOAMUTCS B 11 Kacce — 68 yacoB

(2 gaca B HezelO).

[Ipennaraemelii B mporpamMme mno (U3MKE MEpeueHb JIabopaTOpHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BHIOOP
IpOBENCHUS J1a0OpaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
O0COOEHHOCTEN 00yJarouXCs.



COJAEPKAHUE OBYUYEHUA

Pasznen 1. daekTpoanHamMuka

Tema 1. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMH. [I[pHHIMI Cynepno3niny MarHUTHBIX MOJIEH.
JIluauum MarHuTHOM wuHAyKiuu. KapThHa JUHUKA MArHUTHOM HWHOYKUIHAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JIHHUN WHIYKIHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HanIpaBJIeHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHON
WHIYKIUU. OJIEKTPOJBIKYIAas Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe Imoje. DICKTPOABMKYINAS CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLUMH. OJIEKTPOJABIKYIIAS  CHJa
CaMOMHAYKLIWH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MAarHuTHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3yyeHne MarHuTHOTO IMOJISl KaTyIIKH C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKy C TOKOM.
HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pa3nen 2. KosiebaHus 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomazHUmMHbsle KOleOanus

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUs.
["apmonnyeckue konedanus. [lepuon, wacrora, amrumryga u ($aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuil. [IpeBparienue s3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxarolmux KoyueOaHUsAX. BbIHYK/IEHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CWJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya u MOTpeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKH NPU IMPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE TNPHUMEHEHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNnbHOM CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

Halmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenne pe3oHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHyKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOa MajbiX KoJieOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.



HccnenoBanre MepeEMEHHOT0 TOKA B LU U3 OCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMazHunHbvle 60Hb

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepumon. CkopocTb
pacmpocTpaHeHuss Y JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HuTtepdepenius u udpaxiiys MeXaHUISCKUX BOJIH.

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

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3NYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KarOIIe Cpeibl.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue oTpakeHus: U MPEIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u audpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3arys, Iupaxius, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHUM B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Ier.



Cobuparoniue 1 paccenBarolue JUH3bL. ToHkas auH3a. DoKycHOE pacCcTosIHIE
U ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B COOMpArOIUX U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3BL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOYHUKU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpEHIIMOHHOMN
KapTHHE OT JIBYX CHH()a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PEIMIETKY.

[lonspuzanus ceera.

TexHHuecKkue YCTpONMCTBAa M MPAKTHYECKOE TMPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOTMHEWHOE pPACIPOCTPAHEHUE, OTPAKECHHE W IPEIOMIIEHHUE CBETA.
OnTtuyeckue mprudOpBHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanue cBONCTB N300pakKeHUM B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenune natepdepeHinm ceera.

Hab6monenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[ToyyeHue ciekTpa ¢ MOMOLIBIO TPU3MBI.

[Tomyyenue ciexkTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

HabGnrogenue noasipu3aluu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3mepeHune rnokasaTesis IpeJoOMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 3. OcHOBBI crieHAIBLHON TEOPUU OTHOCHTEIbHOCTH

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruaabHON
TEOPUHU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTVHBL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIruUs
IIOKOS.



Pasznen 4. KanToBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroseroBa. 3aKOHBI
dotorpdexra. YpaBuenue OiHmTeitHa st hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICVICTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp YPOBHEW 3HEPTUU aToOMa BOJIOPO/IaA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoisist. KopnyckynnsipHO-BOJTHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeseneHue JIMHBI BOJIHBI J1a3epa.

Habmoenue muHeRvaThIX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH. OBITH Pe3epdopa mo onpeneneHnto coctaBa paIuoakTHBHOTO
manyuenus.  CpoiictBa  anbpa-, Oera-, ramMma-uziaydeHus.  BrausHue
PaaMOaKTUBHOCTU HA KWBbIE OPTAHU3MBI.



OTtkpeiTHE NpOoTOHA M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4eHHE. 3aKOH PAIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sipe. SaepHble cuibl. JlegekT macchl sapa.

Snepnbie peakunu. [lenenue u cuHTe3 A€p.

SAnepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
SAJIEPHOU DHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NPAKTHUYECKOE TPUMEHEHHE: TO3UMETP, KaMepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomoi

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3nen 5. JjieMeHTbI aCTPOHOMMH M aCTPOPU3UKH

Otanel pa3BuTHA acTpoHomMuu. [IpuknagHOEe 1 MEUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M cTounuk sHeprum ConHIA W 3BE3I.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM IOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIEC OBIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0aemMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus



HabnroneHnuss HeBOOpYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN ISl OTIpeieNIeHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOJIYyIIapus U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HayYHOUW KapTHHE MHpA, poJib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (GU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKOMN
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPIKATENBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pU3MyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKU TMOAO00US TPEyroJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTelnbHbIE
JIBW)KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PeETKU, CIEKTPATIbHBIN aHaHN3.

l'eocpagusa: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonoeus: NHHUM DIEKTPONEpPEAAY, TEHEPATOP IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE B 11 KJIACCE

OcBoenune yueOHOro mpeamera «Pusmka» B 11 kmacce (0a30BbIN YPOBEHB)
JIOJKHO 00€CTIeYNTh JIOCTH)KCHUE CIICAYIONINX JTUYHOCTHBIX, METANPEAMETHBIX U
PEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro npeameTa « Pu3nKa» AOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHMS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

Cc(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIIEOBATENBCKYIO AESITENbHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATeIbHOCTH, 3aJaBaThb MapaMeTpPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSTEIILHOMY ITOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OIIEHUBATH MMPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAIni0 WHGOPMAIIUK Pa3TUYHBIX BHIOB M (HopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHUS M BU3yaTH3aIUH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIIIEHUE Ha YPOKaX (PU3UKH U BO BHE-YPOUHOH JIEATEITHHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOM  JEATEIhbHOCTH, OpPraHW30BBIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOIITHI
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PEIICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

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

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
bu3uKke IS YPOBHA CpEIHEro o0mero oOpa3oBaHUS Y OOYydYarOIIUXCS
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JIOCTHKEHUIO LIETU U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS 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 IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITNXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €AUHCTBO
(bu3MYeCcKOo KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsij, Tyd CBETA, TOUYECUHBIA UCTOUYHHUK CBETA, SiACpHAs
MOJIEIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO sifpa MpU pelieHuu (HU3NIECKUX
3a7ad4;



pacno3HaBaTh (PU3NYECKHUE SBICHUS (TMPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM M JBIKYUIMICS 3apsjl, dJEKTPOMArHUTHBIE KOJEOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPAaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHNCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddeKT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
PaOAKTUBHOCTH;

ONHMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHUE,  DJIEKTPUYECKYI0O  TMPOBOAMMOCTH  Pa3IMYHBIX  Cped) H|
AJIIEKTPOMArHUTHBIE SIBIIEHUS (TIPOIIECCHI), MCHOJIBb3Ys (DU3UYECKHUE BEITUUYUHBL:
NIEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMNpSHKEHUE, DIIEKTPUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas CUiia, padoTa TOKa,
WHIYKIIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTHS DJCKTPUYCCKOTO W MArHUTHOTO IIOJICH, MEPHOJ W YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsiji M CWia TOoKa B MpOIEecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATh (PU3MUYECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYCHUS W CIUHUIILI, YKa3bIBaTh
(b opMyIIBI, CBS3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYUHY C IPYTUMH BETMUUHAMY;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChI, HUCIOJIb3YS
bu3nUecKkue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI ¥ UMIYJIbC POTOHA, IEPUOJ TIOJTypaciaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYECKUH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUIMHBL,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI W MPUHITUIIEL: 3aKOH OMa, 3aKOHBI IMOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKITUU, 3aKOH TPSIMOJMHEWHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHCHMS JHEPTUH, 3aKOH COXPAHCHHS HMMITYJIbCA, 3aKOH COXPAHCHHSI
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTYyJNaThl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, MpUu 3TOM pas3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YyCIOBUS (TpaHHIIBI, 0OJIACTH)
MPUMEHUMOCTH;



ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopmynupoBaTh MpodieMy/3anady U TUIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, MPOBOJAUTH OMIBIT U OPMYITHPOBATH
BBIBO/IbI;

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJTUUYMH C UCIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3yJIbTaTbhl
MOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIULI U TpadHKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTro SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SBHO 3aJaHHON (DM3MYECKOW MOJENbIo,
UCIOJIB3YS (PrU3HUecKHe 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUs (PU3HUECKOU BEIMYUHBI,

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCITI0JIB30BATh MIPH PEILICHUH YUEOHBIX 33]1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM M MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJIy4aeMyI0 HH(OPMAIHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyarh yCJIOBHS MX 0€30MacHOTO MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU AJIS
oOecrnieueHns O€30MACHOCTH MPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
YCTPONCTBaMM, Ul COXPAHEHUS 3JJ0POBbS U COOJIIOAEHUS HOPM 3KOJOIMYECKOTO
MIOBEJICHUS B OKPY>KalOLIeH cpene;

paboTath B TIpymme C BBHIMOJIHEHUEM pPA3JIMYHBIX COI[MAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO pACHpeleisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PELICHHE pPacCMaTpUBAaeMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne n/m P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHU4eCKHE U JIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI cCHIEIIUATBLHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmorexa HOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&fg;grouﬁfmcwc
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

yactuily. Cuna Jlopenia. Pabora
cusl JlopeHna

11 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
J:;H Tema ypoka Beero KonrTpoabsubie IIpakTuueckue fd[:;:EHﬂﬂ :)Ig:al;(:;:fenbnme
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI M UX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuorexa [JOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW MHAYKUWU
MaruauTtHoe 1noje NpoBOJHUKA C

9 ToKOM. OnbIT DpcTeaa. 1 bubnmnoreka [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yueHue

3 MarHIETHolso noiﬂ KaTy'IHKI/IyC 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«Hccnenosanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBUKYIYIOCS 3aPSDKEHHYIO 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMarHuTHasE MHYKIIUS.
IToTok BeKTOpa MarHUTHOM
uaaykiuu. 2J1C nHaykiuu. 3akoH
AIEKTPOMArHUTHOW UHIYKINH
®dapanes

JlaboparopHas pabota
«MccnenoBanue siBICHUS
AIEKTPOMArHUTHOW MHTYKITUI)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. fBIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISL KaTYIIKH C TOKOM.
DIIEKTPOMAarHUTHOE I0Je

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux

MMPUMCHCHHUC: ITOCTOAHHBIC MAarHUThI,

SJICKTPOMArHMThl,
QJICKTPOABUTATCIIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTHUII,
WHAYKIOUOHHAA I1€Yb

10

O6o0matromuii ypok « MarHuTHoe
noJie. DIIeKTpOMarHuTHas
WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbhas pabota no teme
«MarnuTHoe 1noe.
BHCKTpOMaFHI/ITHaﬂ HUHAOYKIOUSD

CBo06o1HbIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTHU
neproja MajbIX KoJIeOaHHid rpy3a Ha
HHUTHU OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

KonebarenbHbIil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BeIHyX1eHHbIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CunycouanbHbIA TEPEMEHHBIN TOK.
MoniHoCTh IEPEMEHHOT0 TOKA.
AMIUTATYTHOE U JIEHCTBYIOIIEE
3HAYEHUE CHJIBI TOKA U HAMPSIKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
AIIEKTPUYECKON SHEPTUHU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTIO
3BOHKA, F€HEpaTopa NepeMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

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

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE NIEKTPOIHEPIUU.
KynbTypa ucnonp3oBanus
JJIEKTPOIHEPTHUH B ITOBCEIHEBHOMN
KHU3HU

21

Mexannueckne BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocThb pacnpocTpaHEeHUs U
JuiHa BONHEL. [lonepeuynsie u
MPOJIOTILHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

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

23

24

25

DJIEKTPOMAarHUTHbIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
SJICKTPOMArHuTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U
teneBuaeHus. Pazsurue cpencts
cBs3U. Pagnonokamus

KonTtponbhas padora «Konebanus u
BOJIHBD»

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsamonHEHOE pacpOCTpaHEHNE
CBETa B OJIHOPOJHOM Cpejie.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

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



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkenus ceera. [loctpoeHnue bubmmorexa [JOK
= https://m.edsoo.ru/ff0cd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yrosa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaXKEHUs
29 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
MOKa3aTelisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunsel. [TocTpoenune n300pakeHui
30 B inH3e. DopMyIia TOHKOW JTMH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «UccnenoBanue cBOMCTB
n300pa’keHNH B JTMH3aX»
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroneHue nucnepcuu
CBETa»
33 Wurepdepenuus creta. Judpaxnus bubnuoreka [IOK
cBeta. /ludpaknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U YCTPOHCTBA
35 U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS
36 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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[TocTtynartel cienuanbHOM TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa LIOK

AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJIbC

38 PENIATUBUCTCKOMN YacTullbl. CBs3b bubnnoreka [HOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTponbhas pabota «OnTuka.

39 OCHOBBI CIEIUATIBHON TE€OpUU bubmmorexa LIOK

1 P https://m.edso0.ru/ffOcf6f0
OTHOCUTEIIbHOCTH»

40 ®oronbl. Popmyia [1nanka. bubnnorexa [HJOK
DHeprus U UMNIyiasc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BAaHNE Bu6 110K

nonnoTexa

41 .0 A.T.
orodpdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE

42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmorexa LIOK

s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» porodddexra
Hasnenue cera. OnwiThl [1. H.
43 Jlebenea. Xumuueckoe JeiicTBHE bubmorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3aga4 1mo reMe «IJIEMEHTHI

bubmuoreka [JOK

4 KBaHTOBOM ONTHUKN https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pezepdopna o paccesauro o- bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas mojens atoma
bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u nornouieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS dHEPTrUH Ha Apyroi. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbI
ne bpoia. KopnyckynsipHo- bubnnoreka [JOK

49 .

BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3ny4yeHus. Bousinue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 M3oronsl. Anbda-pacman. bubnmuorexa [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyuenue

53 DHeprus CBsI3 HyKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHbie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyribliii cton
«DynaameHTaIbHbIC
B3aumojeiicTeus. EquHcTBO
bu3nYECKO KapTUHBI MUPaY

Bup 3Bé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IbI, TUTAHETBI, UX
BuauMoe asrkenne. CoHeHas
cucrema

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

56

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila U 3BE3]1

57

3BE31BI, NX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMEeHHbIE
MPEJICTABJICHUSI O TIPOUCXOXKICHUU H
spoymroni CoHIIA U 3BE3

58

Muneunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXEHUE
Connua B I'anmaxtuke. ['anakTuky.
UYEpHble ABIPHI B sIpax rajJakTHK

59

Bcenennas. Pazberanue ranakTuk.
Teopus bonpmoro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyueHue.
MeTaranakTuka

60

61

Hepemennsie npo0iaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Pois ¢pusnku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJjioBeKa

63

O06o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAYyYHOU KapTHHE
Mupa

64

O6o06matromuii ypok. Posb
¢buznyeckoil Teopuu B
(bopMHpOBaHUY MPEICTABICHUI O
¢du3nyeckoil kapTHHE MUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIC

66

PeszepBHBIil ypok. MarautHoOe 1osie.
DIIEKTpOMarHuTHasl MHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEJILHOCTHU
Pese 1 ypok. KBanTosa. 3HUKA.
68 QHGI\I/I):;;zI};iT OHOBM}:;/I ]:1 o 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 11 kmace/ Mskumes I'.JI., Byxosues b.b., Yapyrun B.M. nox
penaknueti [TapdenteeBoii H.A., AknmonepHoe o6mecTBo «3maTenscTBO

«IIpocsemienne»
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