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ITOACHUTEJIBHA A 3AIINMCKA

[Iporpamma mo ¢Qusuke 06a30BOr0 YpOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3padOTaHa Ha OCHOBE IMOJOXEHUI U TpeOOBaHUHN K pe3ylbTaTaM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelIbHOU Mporpammel, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yudéroMm (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLIETILIUK TpenojaBaHus yyeOHoro npeamera «Pusnka» B 00Opa3oBaTeIbHBIX
Opra"u3anusx Poccniickon denepanun, peanu3yoIux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Copmepxanue mnporpamMmbl 10 (U3MKE HaIpaBleHO Ha (OpPMUPOBAHME
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOyueHun ux (u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ACSTEILHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPe3yjbTaTaM
OOy4eHHMs, a TAKXKE YUYUTHIBAET HEOOXOAMMOCTb peaM3alui MEXKIPEAMETHBIX
CBsA3€H (PU3MKU C €CTECTBEHHO-HAy4YHbIMU Y4e€OHBIMU mpeaMeramMu. B Hel
OTIPEETSAIOTCS OCHOBHBIC LIEIH M3Y4YEHHUS (PU3UKH HA YPOBHE CPEAHEro OOIIETo
o0Opa3oBaHMsl, TNIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarpeIMETHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamMera «Pu3nka» 1o rojam o0yuyeHusl.

du3nka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMas B
KauecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:karoniem mupe. LIKoabHBIN Kypc GU3HKN — CUCTEMOOOPa3yIOUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEM,
dbuznyeckoir reorpaduet u actpoHomuen. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYEeCKWX 3HAHUM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe SHEPreTuKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, IOJIYyYEHUS HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyeHnne (PU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydarommxcs, B (opMuUpoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI TO3HAHUSI PY BBIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usukud st YpOBHS CPEAHEro o0Iero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLMIBL €ro
IIOCTPOEHUS.



Uness nenoctHoctd. B coOTBETCTBUMM € HEW Kypc SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepual U3 BCEX pa3/iejoB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKH.

WUnes renepanuzauuu. B cooTBeTcTBUM C HeWl MaTepuan Kypca (PU3HKU
00beIMHEH BOKpYr (¢u3nyueckux Teopuil. BenymumMm B Kypce sBIseTCs
(dbopMupOBaHUE MPENCTABICHUN O CTPYKTYpPHBIX YpOBHSIX MaTe€puH, BEIECTBE U
noJie.

Nnes rymanurtapusaumu. E€ peanusanus NpeanosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKONM HAyKH, OCMBICICHHUE CBSI3M Pa3BUTHUSA
¢uzukn ¢ pa3BuUTHEM OOIIeCTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaAMHU.

Unes npuxnanHod HamnpabieHHocTd. Kypc  ¢usuku  npenmnosaraer
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHHMUYECKHUX M TE€XHOJOTHUYECKHX MPHIOKECHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

WNnes sSKoJgoru3anuu pealnu3yercs IOCPEICTBOM BBEICHUS JJIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX 5SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke O0O0CYKIEHUs
po0JIeM pallMOHATIBHOTO PUPOAOIIOIb30BAHUSA U HKOJIOTHYECKON 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMU Kypca (PU3UMKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHusl SBISAIOTCS (husmdeckue Teopuu (hopMHpPOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOU TEOPUH, POJIU (GyHAAMEHTAIbHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TPEJACTABICHHUAX O TPUPONE, TpaHUIax
OPUMEHUMOCTH TEOpUM, JJIsi ONHCAaHUS EeCTECTBEHHO-HAYYHBIX SBJICHUM U
MPOIIECCOB).

CuCTeMHO-AeSTENbHOCTHBIN MOJIX0/l B Kypce (DM3HKU peaiu3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3allMMd 3KCIEPUMEHTAIBHOM AESTENIbHOCTH O0YYarOIIMXCA.
Jnst  GazoBoro ypoBHsA Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpBIE B IporpamMme mno (pusnke oO0beAMHEHBI B OOIIMI CHUCOK YYEHUUYECKHUX
MpaKTUYECKUX padoT. BrijeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX padorT,
OPOBOAMMBIX /I KOHTPOJS M  OLEHKH, OCYIIECTBISETCS Yy4aCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJITAHUPOBAHUS U
OocHalleHUss Kabunera Qusuku. Ilpm 3TOM oOecrneunBaeTcsi OBJIAJIEHUE
OOy4alolMMHUCS YMEHHUSMU NPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIIEeI0BaHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUITOTES.

bonbioe BHUMaHUE yAENAETCS PEUIEHUIO PACYETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4d C SBHO
3aJJaHHOW (PU3UYECKOU MOJEIBIO, MTO3BOJISIONINE IPUMEHSITh N3yUYEeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, TaK U HUHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/laHUs Ha
OOBbsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUW U TIPOILIECCOB B OKpYKarolen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM Il CUTyallud NPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIEUYCHHUI0 Y4YeOHOTro Impolrecca 0a30BbIi ypOBEHb Kypca
(GbU3UKM HA YPOBHE CPEeHEr0 00IIero o0pa3oBaHus JIOHKEH U3YUYaThCsl B YCIOBUSIX
IpeIMETHOr0 KabuHeTa (M3UKU WM B YCJIOBHMSIX MHTETPUPOBAHHOIO KaOHWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere (Gu3NKU TOHKHO OBITH
HE0OXoAMMOe J1abopaTopHOEe O0OpYAOBAHHME JJi BBIMOJHEHUS YKa3aHHBIX B
nporpamme 1o GuU3MKe YYEeHHMUECKUX MPAKTHUYECKUX pabdOT U JI€MOHCTPAIMOHHOE
o0opyI0oBaHUE.

JlemoHCcTpaliMoHHOE  000pyaoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH U OOECIEeYMBAET IOCTAHOBKY
MEPEUYHCICHHBIX B TMporpaMMme 1o (U3UKE KITIOYEBBIX JEMOHCTpALUNA s
UCCJICIOBAHMS  M3yYaeMbIX  SBIICHWM W  MPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHEHUH.

JlaGopaTopHoe 00OpyJOBaHHME Ui YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMaTUYECKUX KOMIUIEKTOB M 00ECTeunBaceTCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
Ja00paTOpHOTO OO0OPYAOBaHUS JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETTLHBIX CUCTEM B BUJIC IIU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUS] PU3UKHU B 00LIEM 00pPA30BAHUU SIBJISIFOTCS:

e (opmMupoBaHue wHHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HAay4YHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OopMUpOBAHUE
HCCJIEI0BATENILCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

e (opmupoBanue yMeHHUN OOBSCHATH SBJICHHS C HCIOJb30BAHUEM
bu3YecKuX 3HAHUN U HAYYHBIX JIOKA3aTeNbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONM (PU3UKHU IS PA3BUTHUS JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHne STUX leje 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

mpoliecce u3ydeHus Kypca (GU3MKA Ha ypPOBHE CPEAHETO O0Iero 00pa3oBaHMs:



e mpuOOpeTeHHEe  CHUCTEMbl  3HaHUW 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKHU;

e (opMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsiCHeHUsSI (PU3WYECKUX SBICHUW B TPUPOAC U Uil TPUHATHS
MPAKTUYECKHUX PEIICHUHA B IIOBCETHCBHOM KU3HH;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOM
buznyueckoil Monenblo, 3aJay, MOJAPa3yMEBAIONIMX CAMOCTOSTEIbHOE
co3anue (pU3NYECKO MOJIeN, aIeKBaTHON yCIOBUSM 3aauu;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIMUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJIAJICHUE METOJAaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TMPOBEACHUS
bu3MYecKuX SKCIEPUMEHTOB, aHajln3a W HMHTEpIpeTanud uHbOopMaIuy,
OIpE/IETICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTHS YMEHHH MPOCKTHO-UCCIIECIOBATEIHCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CpEIHETO OOIIETO
oOpazoBanus orBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZEINIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraembrii B mporpamMmme mo (¢U3MKE TMepeueHb JIabopaTOpPHBIX U
MPAKTUYECKUX PalbOT SBISICTCS PEKOMEH/IOBAHHBIM, YUYHUTENh [I€JIaeT BBIOOD
MpPOBEJCHMs JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHUAYaTbHBIX
0COOEHHOCTEN 00yJaroIMXcs.



COLAEPXAHUE OBYUYEHUA
10 KITACC
Paznen 1. ®usuka u METOIbI HAYYHOTO TTO3HAHUS

®uszuka — Hayka o mpupoae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOUIETO
mupa. Ponb 3KkcnepuMeHTa W TEOPUM B IPOLECCE MO3HAHUSA IPUPOJIBI.
DKCIEpUMEHT B (PU3HKE.

MopenupoBanue (pU3MYECKUX SBJICHUM M TpolieccoB. HayuHble THIoTes3bl.
dusznyecKkue 3aKOHbI U TEOPUHU. [ paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mecrto ¢usuku B GOpMUPOBAHUM COBPEMEHHON Hay4HOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

JleMoHCTpauuu

AHamoroBbele W MH(POBBIE W3MEPUTEIBHBIE MPUOOPHI, KOMITHIOTEPHBIC
JATUYHKH.

Paznen 2. Mexanuka

Tema 1. KunemaTtuka

Mexannueckoe nBUxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerieane, CKOPOCTh (CpemHssI CKOPOCTh, MTHOBEHHAasl CKOPOCThb) H
YCKOPEHUE MATEPUAIbHOW TOYKH, MX NPOEKIMU HA OCHU CUCTEMBbI KOOpJHHAT.
ClioxxeHue nepemMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMPSMOJUHEHHOE IBMXeHue. ['paduku
3aBUCUMOCTH  KOOpDJWHAT, CKOPOCTH, YCKOPE€HHUS, NOYyTH U NEPEMEIICHUS
MAaTEPUAILHON TOYKU OT BPEMEHH.

CBoOoaHoe najeHue. Y CKopeHre cBOOOHOIO MaICHuS.

KpuBonunHeiiHoe  nBWkeHue. J[BMKEHHE  MaTepUalbHOW TOYKHM  TIO
OKPYXHOCTH C MOCTOSIHHOW MO MOAYJIF0 CKOPOCTBHIO. YTJI0Basi CKOPOCTh, TUHEHAS
ckopocTh. [lepuoa u yactora obpaienust. [{[eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHECHUE: CIHIOMETD,
JIBUKEHHUE CHAPSAJIOB, LICIIHBIE U PEMEHHBIE NIEPEJAYU.

JemoncTpaunu

Mojenb cucTeMbl OTCUETA, WUTKOCTPAIMA KHHEMATHYECKUX XAPAKTEPUCTUK
JIBUKEHHS.

[IpeoOpazoBanue TBUKEHU C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue nBUKEHHUS Teja, OPOIIEHHOTO TMOJ YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTy Ipu ABH>XKEHUH IO OKPY>KHOCTH.



Y4eHnuecKkuit IKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI

N3ydyeHne HEPABHOMEPHOTO ABWKEHHS C LEJBIO ONPEIEICHUS] MTHOBEHHOU
CKOPOCTH.

HccnegoBanne COOTHOLICHUST MEXAY IIyTAMHU, MPOWJICHHBIMUA TEIOM 3a
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHne NBUKEHUS [IAPUKA B BA3KOU KUIKOCTH.

N3ydenue nBuKeHUs Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. [lunamuka

IIpyHuun  otHOocuTensHOCTM  [ammnes. Ilepswiii  3akoH  Hbrorona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTEPUAIIBHON TOUKH. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuina Tskectu. llepBas kKocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokosi. Koaduuuent tpenus.
Cuiia conpoTUBIIEHUS IPH IBUKEHUU TEJIA B JKUJKOCTH WIIH rase.

[TocTymarensHOE U BpalaTeIbHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpauieHus. llneuo cunbl. YcnoBug
paBHOBECHUS TBEPJIOTO TEIIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpauuu

SIBneHHE UHEPLIUU.

CpaBHeHUE Macc B3aUMOAECHCTBYIOIINX TEIL.

Bropoi 3akoH HproToHa.

N3mepenne cuit.

Crnoxxenue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopmaIiuu.

HegsecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHHUS U CKOJIbKEHUS.

VYcioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI

N3ydenue nBukeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3slie, OT UX AepopMaIiu.



HccnenoBanue yciaoBUM pPaBHOBECUS TBEPAOrO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKOHBI COXpAaHEHHUS] B MEXAHUKE

NMiynbC MarepuaibHOM TOUKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
MIynsC CHIbI 1 M3MEHEHHME HMITyJIbCa TeEJa. 3aKOH COXPAaHEHWs HMMITYJIbCa.
PeakTrBHOE BMXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass »Hepruss MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

IToreHumanbHas JHEPrusl. IToreHumanbHas DHEPIUs yIpyro
nepopMUpOBaHHON  mpyxuHbl. [loTeHuumanbpHas  SHeprus Tena  BOIU3HM
IIOBEPXHOCTH 3EMJIN.

[loreHuuanpHple W HEMOTEHIMaNbHble  cuibl.  CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHWEM MEXAHMYECKOM JHEPIMM CHUCTEMBI TEll
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHUE: BOJOMET, KONED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

JemoHncTpaunu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE OBMKECHHE.

[lepexo NOTEeHIMATILHON YHEPTUU B KHHETUYECKYIO U OOPaTHO.

Y4eHUYeCKU IKCIEPUMEHT, JIa0opaTOpHbIE PadOThHI

N3ydyenne aOCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOThl CUJIbI C U3MEHEHHEM MEXAHWYECKOW 3HEPIUu
TeJIa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KTy Ta.

Pa3znen 3. MonekynspHas pu3uka U TepMOJIMHAMUKA

Tema 1. OcHOBBI MOJIEKYISIPHO-KMHETUYECKON TEOPUHU

OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUSL 4YaCTUIl BelIeCTBA. MoJenu CTPOEHHUS Ta30B, XUIAKOCTEU U
TBEPBIX TE U 00BICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelield. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana temneparyp
Lenbcus.

Mopens  upeanmpHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HUACabHOro raza. AOCOIIOTHAas TemriepaTypa Kak mepa
CpeoHEW KWHETUYECKOM SHEPruM TEIUIOBOIO JBMKEHHs dactul rasza. lllkarma



temriepaTyp KenbBuHa. ['a3oBble 3akoHbI. YpaBHeHune Menneneesa—Kianelpona.
3akoH [lansToHa. M30mpoueccsl B UACaNbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mNpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTPOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
Oapomerp.

JemoncTpannu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 10 1UPPY3UH KUAKOCTEH U Ta30B.

Mojienb OpOyHOBCKOTO JBUKEHMSL.

Mopnaens onbita [lTepha.

OneIThl, JIOKa3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aMMO/JICHCTBHUSI.

Mopeins, wiurocTpupyronias Ipupoay JaBICHUS Ia3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHHS HJICAJbHOIO TIasa,
M30IIPOLIECCHI.

VY4yeHnueckuil 3KCIIepUMEHT, J1abOpaTOpHbIE PaOOTHI

OnpeneneHne Macchl BO3QyXa B KIIACCHOM KOMHATE HAa OCHOBE W3MEPEHMI
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. OCHOBBI TEpPMOJUHAMUKH

TepmoaunaMuueckass cucreMa. BHYTpeHHSAS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3meHeHus. KonnuectBo TemioTsl 1 pabora. BHyTpeHHs s
DHEPrUs  OAHOATOMHOIO  HWACAIBHOIO  rasa. Buael  Temonepenadu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3Jy4eHHUE. Y IeJIbHAS TEIUNIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpeaaye.

[Tonsitne 006 ammabatHom mporecce. IlepBbIii 3aKOH TEPMOJAWHAMUKH.
[TpumeHeHne TepBOro 3aKOHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh POLIECCOB B MPUPOJIE.

TerutoBele  MamuHbl.  [IpUHIUOBL ~ JEWCTBUST  TEIJIOBBIX — MAIIHH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MamuHax. KoahdumueHT moae3Horo
nericTBus TeruioBod MamumHbl. [lukin KapHo um ero xospduIHMEHT I0JIe3HOro
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbI TEMI0IHEPTETUKHY.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBOW XOJIOJUIbHUK, KOHTUIIMOHED.

JleMoHCcTpannu



V3MeHeHrne BHYTPEHHEH HSHEpruM Tejla MPHU COBEPIICHUHU pabOThl: BBLIET
npoOKu n3 OyTBUIKM IOJ JEHCTBUEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUACOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnbiT 1O anuabaTHOMYy pAaCUIMPEHHI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopaenu napoBoil TypOHUHBI, ABUTATENI BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIS.

Y4eHUYeCKui SKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

N3mepenne yaenbHON TEMII0EMKOCTH.

Tewma 3. ArperatHeie cocTosiHUSA BemecTsa. PazoBble NEPEXOAbI

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHas U
OTHOCHUTENIbHAS BIIAXKHOCTH BO3ayxa. HacelieHHbIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSI.

Tsépnoe Teno. Kpucraminueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpucramwioB. JKunkue kpucrawisl. CoBpeMeHHble Marepuansl. IlnaBnenue u
KpUCTajuIM3anus. Y aelibHas TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHuE TEII0BOTO OajaHca.

TexHuueckue yCTpOHCTBa M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOIYYEHUsI COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUH.

JemoncTpaunu

CBoiicTBa HACBILIEHHBIX MTAPOB.

Kunenue npy moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MepEeHUs BIAKHOCTH.

HabiroieHue HarpeBaHusl U IUIaBJICHUS KPUCTAITIMYECKOIO BELIECTBA.

JleMOHCTpanust KpUCTaJIoB.

VY4yeHnueckuil H3KCIIepUMEHT, JIaDOpaTOpHbIE PAOOTHI

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. DnekTpoauHamMuKa

Tema 1. DnekrpocraTuka

OneKkTpu3anms Tel. OJEKTpUYECKHM 3apsia. JlBa Buaa dIEKTPUYECKUX
3apsnoB. [IpOBONHMKH, OUANEKTPUKXA W TMOJMYNPOBOJHHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO0 3apsAaa.

B3aumoneiictBue 3apsaioB. 3akoH Kynona. ToueuHsblil 3eKTpudecKuii 3aps.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moid.  I[IpuHuummn
CYIIEPIO3ULIAMN DJIEKTPUUECKUX MOJIEH. JIMHUM HanpsiKEHHOCTH JJIEKTPUUYECKOTO
OJISL.



PaGora cun  anekrpocratruueckoro  mojs.  I[lorenmuman.  Pa3HocTh
MOTEHUUAJIOB. [IpOBOOHUMKM W AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM TOJIE.
Jvanexrpryeckasl MpOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJECHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTAaTHYECKash 3allUTa, 3a3€MJICHHE dJIEKTPONpuOOpOB,
KOHJICHCATOp, KONMUPOBAJIBHBIN annapar, CTpyHHbINA IPUHTED.

JleMoHCcTpanuu

Y CTpOMCTBO M IPUHLINAI IEUCTBUSA IJIEKTPOMETPA.

B3anmoneiicTBrE HA3JIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

IIpOBOIHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJeKTpocTaTuiecKas 3amuTa.

JIM2IEeKTpUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
IIJJACTUH, PACCTOSHUASI MEXKAY HUMHU U JUAIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IToCTOSTHHBIN 2EKTPpUYECKU TOK. TOKM B pa3nu4HbIX cpeaax

DJIEKTPUYECKU TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma Ji1s ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y AENbHOE CONPOTUBJICHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENBHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora onektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIAsl CUja M BHYTPEHHEE CONPOTHUBIIEHUE HCTOYHHKA TOKA.
3axon Oma a1 OJTHOM (3aMKHYTOM) 5ieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DOneKkTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAILIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA DJIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHUKHY. CobcTBeHHas 17§ IIpUMECHAs IIPOBOJIMMOCTh
noJynpoBoiHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONEKTPUYECKU TOK B pacTBOpax M  pacIiuiaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIHU3.

OnekTpuueckuii ToKk B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.



TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, OHJIEKTPOHArpeBaTeNbHbIE IPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN AUO/, TaJIbBAHUKA.

JemoHncTpaunu

M3mepeHne CUIIbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb CONPOTHUBICHUS LWIMHAPUYECKUX HPOBOJAHUKOB OT JJIVHBI,
IJIOIIA/IH MOMIEPEYHOIO CEYCHHS U MaTepuaa.

CMmelaHHOE COeTMHEHNE TPOBOIHUKOB.

IIpsmMoe wW3MepeHHE DIEKTPOIBWXKYILIEH Ccwibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIIUTOB.

HckpoBoit paspsaa ¥ IpOBOAMMOCTB BO3/1yXa.

OOHOCTOPOHHSIS MPOBOAUMOCTD TUOAA.

Y4eHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE PabOTHI

N3ydeHune cMEmaHHOro COETMHEHUS PEZUCTOPOB.

N3mepeHne 3JIEKTPOABUKYILIEH CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COIPOTHUBIICHUS.

HabOmronenue amexTpoiusa.

MexnpeaMeTHble CBA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MAaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHble IOHATHUSA, CBA3AHHBIE C W3YYEHHEM METOAOB HAYyYHOIO
NO3HAHUS: SIBJICHUE, HAay4HbIH (hakT, runores3a, Qumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

MareMaTurKa: pelieHre CUCTEMbl YPaBHEHUM, JIMHENHHAas QyHKUUA, Mapadoia,
runepbona, ux rpaduKd W CBOWCTBA, TPUTOHOMETpHUYECKHE (GYHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUU HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonorus: mMexaHndeckoe ABMKEHHE B KMBOW mpupoze, Auddy3us, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIIONEPENAayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

XuMmus: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIPHAsA MACCa, TEIIOBBIE CBOMCTBA TBEPABIX TEII, ) KUAKOCTEU U
ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJUIOB, AJIEKTPOJUTHYECKAS JUCCOLMALINS,
rajbBaHUKA.

['eorpacdusi: BIaxXHOCTh BO3/AyXa, BETPHI, 0apOMETpP, TEPMOMETP.



Texnonorusi: npeodpa3oBaHue ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, IOAUIMIIHUKYU, HCIIOJIb30BAHUE 3aKOHA COXPAHEHMUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), IBHUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOAWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YECHHUsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHbBIC npuodOpkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.
11 KIIACC

Pa3nen 4. DnekTpoaguHaMuka

Tema 3. MarauTtHoe nosne. DJIEKTpOMarHuTHas MHIAYKIUS

[locTostHHble ~ MarHuThl.  B3auMoAciCTBHE  IIOCTOSSHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpuHmmMn cynepno3unuu
MAarHATHBIX NOJied. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa JMHWUNA MarHUTHOU
WHYKIUH T10JI IIOCTOSHHBIX MarHUTOB.

MaruutHoe 1OJIE NPOBOJHMKA C TOKOM. KapTuHa JMHHA WHAYKIUU
MAarHuTHOTO TOJI JUIMHHOTO MPSMOr0 NPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOysIb U HalpaBjieHUE. JIBUKEHHUE 3apsSyKEHHON YaCTUILIbI
B OJTHOPOJTHOM MarHuTHOM mnoJjie. Pabota cumsl Jlopenia.

SIBrieHne ANEKTpOMAarHMTHOM MHAYKUMH. [IOTOK BexkTopa MarHWTHOU
UHAYKOUW. OJEKTPOABMXKYIIAS CHJAa MWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunn Papanes.

BuxpeBoe anekTpudecKkoe ImoJie. OJEKTPOABMKYIIAS CWJIA HHAYKIHH B
IIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBI€HME CAMOMHIYKUMH. OJIEKTPOABMXKYILAs CHJIa
CaMOUH/IYyKIIMH.

DHeprus MarHUTHOI'O IOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHHE: TOCTOSIHHBIE
MAarHyThbl, D3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHM 3JIEMEHTAPHBIX
4aCTHUL, MHIYKIIMOHHAS I1E€Yb.

JemoncTpannu

OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM TOJIEM.

JIvHMM MHAYKIMYA MATHUTHOTO TOJISL.



B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[erictBue cunel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOM UH]TyKLIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Y4eHUYeCKui SKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

N3yuyeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue IeHCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sIBICHUS 2JIEKTPOMATHUTHOW MHIYKIIHH.

Paznen 5. Konebanust 1 BOIHbBI

Tema 1. MexaHnueckue 1 3JIEKTPOMArHUTHbIE KOJeOaHus

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIEOaHMS.
["apmonnueckue xonebanus. [lepuoxa, wacrora, ammumrtyaa u Qaza KoJeOaHMI.
[IpyXUHHBIA MasTHUK. MaTeMaTH4eCKUM MASTHUK. YPaBHEHUE TapMOHUYECKUX
kosneOanuil. [IpeBpaiienue 3Heprur Npu rapMOHNYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KOJIEOaHUS B
UJCANIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AIEKTPOMAarHUTHIMU KoJsebanusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPrUH B UJICATBHOM K0JIE0aTEIbHOM KOHTYDE.

[IpencraBieHue o 3aTyXaroUUX KojeOaHUAX. BrIHYX/IeHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

[lepemennpli TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJTHOE W JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSOKEHUS.

Tpanchopmarop. IlponsBoacTso, nepenadya U NOTpeOICHUE AIEKTPUUECKON
DHEPIUU. DKOJIOTHYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymbprypa
UCITOJIb30BAHUS AJIEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckne yCTpOWCTBAa M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKHUN
3BOHOK, T'€HEpPaTOp NEPEMEHHOTO TOKA, IMHUU IEKTpOIIepeaay.

JemoHncTpaunu

Uccnenoanne napaMeTpoB KoJieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxarmmx KojaeOoaHmii.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJIEOaHMIA.

Habmronenue pe3oHaHca.

CB0OOTHBIE AJIEKTPOMArHUTHBIE KOJIeOaHN .



OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mMOCIIENOBATENIBHOM COEAUMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopeinp TMHUY 3JIEKTPOIIEPENAUN.

YyeHn4ecKkuit IKCIIEpUMEHT, JIa0OpaTOpPHBIE PAOOTHI

HccnenoBanne 3aBUCUMOCTH TIepUOAa MaJlbIX KOJeOaHW rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue NEPEMEHHOr0O TOKAa B LENM W3 IIOCIEAO0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyLIKU U PE3UCTOpA.

Tema 2. MexaHUYECKHUE U DIIEKTPOMArHUTHBIE BOJIHBI

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumoa. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NOpPOJOJIBHBIE BOJIHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHol BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOIspu3anus, TugpaKuus,
unTepdepeniusa. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >7€KTPOMArHUTHBIX BOJH. [IprMeHEHuEe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBA3HU U TENEBUACHUA. Pagnosiokamus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuuecknue yCTpOCTBA W MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AWArHOCTMKA B TEXHUKE W MEIUIIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

JleMoHCTpanuu

OOpa3zoBaHue U pacpOCTPAHEHHE MTONEPEUHBIX U MPOJO0IbHBIX BOJH.

Koneobmromeecs Te0 Kak HICTOYHUK 3BYKa.

HabutoieHue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nnarepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJeOaHMiA.

UccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, Noaspu3anus, qudpakuus, uHTephepeHus.

Tema 3. OnTuka

I'eomerpruueckas onruka. I[IpsmMonMHENWHOE pPAcCHpOCTpAaHEHHWE CBETa B
oaHoOpoaHOM cpene. JIyu cBera. ToueuHbIi HCTOYHUK CBETA.



OTtpaxkenue cBera. 3akoHbI oTpaxkeHus cBera. [locTpoeHue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPa’KECHHUSI.

Hucnepcus cBera. CrnoxHbIi coctaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE W ONTUYeCKas Ccuiia TOHKOW JiMH3blL. [locTpoenune u300pakeHuil B
cOOMpAOIIMX U pacceuBarolux JuH3aX. DopMmyrna TOHKOW JIMH3BI. YBEIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOYHHKH.
YcnoBus HaOMIOIEHWS MaKCUMyMOB W MHUHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. [dudpakumonHas pemérka. YcloBue HaOI0IEeHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpPAKIIMOHHAS PEIETKA, TTOJISIPOU/I.

JemoncTpaunu

[IpssMONMHENHOE pPACIPOCTPAHEHHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpruOOpsI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozielb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mopenn MuKpocKomna, TEJIECKOIA.

Habmronenue nunrepdepeHiinm ceera.

Habmonenue nudpakunu ceera.

Habmronenue nqucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue ciekTpa ¢ NOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonsipusaluu cBeTa.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI

N3MmepeHue nokazaresns npeaoMIeHUs CTeKIa.

UccnenoBanue CBONCTB M300paKeHUH B JIMH3AX.

HaOmronenue aucnepcuu cBera.

Paznen 6. OCHOBBI crielIMabHON TEOPUHM OTHOCUTEIILHOCTH



['panuupl  TPUMEHUMOCTHM  Kiaccuyeckod — mexaHuku.  [loctynaTsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOZYJII CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEMJIECHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

DHeprus 1 UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTU
MTOKOS.

Pasnen 7. KBanToBas gpusuka

Tema 1. DneMeHTBI KBAHTOBOM ONTUKHU

®dotonbl. Dopmyina [1nanka cBs3u SHEprun PoTOHA C €ro YaCTOTON. DHEPTUs
U UMIYJIbC PoTOHA.

Otkpeitre u uccienoBanue Gorodddexra. Onwitel A. I'. CToseroBa. 3aKOHBI
dororddekra. YpaBHenue DiHmTerHa st poroaddekra. «KpacHas rpaHuia»
dboToaddexra.

Jasnenue cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToMaATUMK, COTHEUHAS OaTapes, CBETOIUOI.

JemoHncTpaunu

®oT03(PheKT HAa YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (GoTodPdekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. CtpoeHue aToma

Mopgpens atoma Tomcona. OmnbiTel Pe3epdopnia mo paccessHui0 0 -HaCTHIL.
[Imanerapnas momens aroma. lloctynater bopa. M3nydyenue u morsjomieHue
(OTOHOB MpU MEPEexXoJe aToMa C OJHOrO YpPOBHS 3HEPruu Ha Jpyrod. Bumbl
cnexkTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BonHoBsie cBoucTBa yactuil. Bosubl e bpoiisa. KopnyckynsspHO-BOJIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: CIEKTPAIbHBIN
aHayn3 (COEKTPOCKOM), Ja3ep, KBAHTOBbIM KOMITBIOTED.

JemoHncTpaunu

Mogpens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habmoienue TnHeRvaThIX CIEKTPOB U3ITyUCHUS.

Jlazep.



Y4eHnuecKkuit IKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI

Habmronenue nuHeHYaTOro CriekTpa.

Tema 3. AToMHOE SIApO

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOCHHUS sAnpa. OTKpsITHE
paauoakTuBHOCTH.  OmbiThl  Peseppopma mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3nyuyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3Iy4YEHUS.
BnusgHue paguoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHAa W HeulTpoHa. Hykimonnas monens siapa ['eitzenOGepra—
WBanenko. 3apsg sapa. MaccoBoe yucio sjapa. M30Tormsl.

Anbda-pacniaZi. DJEKTPOHHBIM M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIlyyeHre. 3aKOH paJOaKTUBHOIO pacmaja.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl sipa.

SnepHeie peakunu. /lenenne u cuHTE3 An€Ep.

Anepurpiii peaktop. Tepmosimepubiii cunTe3. [IpoOGiemMbl M MEpPCHIEKTUBHI
SAJIEPHOM SHEPTETUKU. DKOJOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyH1aMeHTalIbHbIE B3aUMOJIeHCTBUA. EMUHCTBO (pu3nuecKol KapTUHBI MUPA.

TexHnueckue yCcTpoMCTBa U MPAKTUUYECKOE NMPUMEHEHHUE: JO3UMETp, KaMepa
Buinbcona, simepHbIit peakTop, aToMHas 6oM0a.

JemoncTpannu

Cu€TYnK MOHU3UPYIOUIUX YACTHII.

Y4eHUYeCKU IKCIEPUMEHT, JIa0opaTOpHbIE PadOThHI

HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM (GoTorpadusim).

Pazpen 8. DneMeHThl aCTPOHOMUU U acTpODU3UKU

Otansl pa3BUTHs acTpoHoMuU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bug 3Bé3anoro nHeba. Co3Be3qusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHAMMOE
JBUYKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHass akTMBHOCTh. McTounuk sHepruu ConHIAa W 3BE3.
3BE3ABI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpalbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETMMOCTBY» JJIsI 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTU. BHyTpeHHEee crpoeHue
3B€31. COBpEMEHHBIE MPEJACTABICHUSA O NMPOUCXOXKACHUU U 3Boaonnu ConHIa u
3BE311. DTambl )KU3HU 3BE3 .

Mineunsiii [IyTte — Hama I'amaktuka. Ilonmoxenune m aBmxeHue ConHIA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE OBIPHI B sApax
rajgakTHK.



Bcenennas. Pacuiupenune Beenennoii. 3akon Xa06ma. Pazberanue ranakTuk.
Teopust bonpiioro B3peiBa. PenukToBOE M3MydYeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyennueckue HaOII0ICHUS

HabmoieHust HEBOOPYKEHHBIM TJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUHN JJI1 ONPEAENCHHUs MOJOXKEHU HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEBEPHOro MOJyIIapus U IPKHUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, ianer, Mneunoro I[lytu.

Ob6o061maroiee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHMM B SKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATUYECKOH cepax NesTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE MUpPA, pOJib (PU3UUECKON TeopUun
B (OPMUPOBAHMU TMpPEACTAaBICHUN O (U3UUECKONH KapTUHE MHpa, MECTO
(du3nyecKoil KapTUHBI MUpPa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUM O IIPUPOJE.

MexnpenMeTHbIe CBSA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMaTUKH,
Ononorun, XUMIM, reorpaduu ¥ TEXHOJIOTUH.

MexnpeaMeTHbIe TMOHATHS, CBA3AHHBIE C W3YYEHHEM METOJOB HAyYHOIO
MO3HAHUA: SIBJICHWE, Hay4HbId (akT, runore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOeHUE, FIKCIIEPUMEHT, MOJICITMPOBAHHIE, MOJIEIb, U3MEPEHUE.

MaremaTuka: pelieHue CHCTEMBl  YpPaBHEHUW, TPUTOHOMETPUYECKHE
GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U MX IMPOEKIHMH HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOAHBIE 3JEMEHTApPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJIbHUKOB,
onpeesIeHHEe MIOMAaU IIOCKUX GUryp u o0bEMa Tel.

buonorusi: snekTpuyeckue SBICHUS B JKUBOM MPHUPOAE, KoJIeOaTeIbHBIC
JBUOKCHHS B )KUBOW IIPUPOJE, ONTUUYECKUE SIBJICHUS B )KUBOM MPUPOJE, NEUCTBUE
paauanyy Ha 5KUBbIE OPTaHU3MBI.

XUMUSA: CTPOCHUE aTOMOB M MOJIEKYJ], KPUCTAIUINYECKAs CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

['eorpadus: MarHuTHple TMoOMIOCa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSICEHU M.

TexHOMOrusA: JMHUK JJIEKTPONEpenad, TEHEPATOp NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUHMOHHAA II€4b, Paaap, PAaAMONPUEMHUK, TEIEBHU30D,



anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes.
OOGecrnieueHre HEYKOCHUTEIBLHOTO COONIOACHUSI 3aKOHHOCTU U MPaB CEMbU U

pebenka, coOmoneHns KOH(DUICHIINATEHOCTH HHQPOPMAIUU O PEOCHKE M CEMbE,
npuopuTeTa 0€30MacCHOCTH peOCHKa MPU HAXOXKIECHUU B IIKOJIE; OPUEHTHP Ha
CO3/IaHHE B IIKOJIC TICUXOJOTHYCCKH KOMGOPTHON CPEIbl s KaKI0ro peOcHKa U
B3pOCIIOr0, ©0€3 KOTOpOMl HEBO3MOXHO KOHCTPYKTMBHOE B3aMMOJICHCTBUE
IIKOJIBHUKOB U TEJIarOroB.

C yderom paboueil mporpaMMbl BOCHUTAHHUS - OOECIEUYCHHE JTUYHOCTHOTO
Pa3BUTHS IKOJIBHUKOB, MPOSIBIISIIONIEECS :

1) B yCBOGHMM UMHU 3HAHU OCHOBHBIX HOPM, KOTOPbIE POCCUICKOE OOIIECTBO
BEIPA0OTaI0 HA OCHOBE JTHX IIEHHOCTEH (TO €CTh, B YCBOCHUU MMH COIMAIHHO
3HAYMMBIX 3HAHUN);

2) B pa3BUTUH WX TIO3UTUBHBIX OTHOIICHHWH K OTHUM OOIIECTBEHHBIM
IEHHOCTSIM (TO €CTh B Pa3BUTUU UX COIMATLHO 3HAYMMBIX OTHOIIICHUN);

3) B NOpUOOpPETEHMM HWMHU COOTBETCTBYIOUIEIO O3THUM IEHHOCTSM OIbITa
MOBEJICHUS, OIbITa TPUMEHEHUs C(HOPMUPOBAHHBIX 3HAHWW W OTHOIICHUW Ha
MpakTuke (TO €CTh B MPUOOPETEHUH HMMH OIbITAa OCYIICCTBICHHUS COIMAIBHO
3HAUMMBIX JICN).

OpueHtarnusi Ha obecreueHre MO3UTHUBHON JUHAMUKH PAa3BUTUS JIMYHOCTH
pebeHka.

N3ydyenne ocoOEHHOCTEH JIMYHOCTHOTO Pa3BUTHS yYAIIUXCS Kjacca depes
HAOIIOZICHUE 3a TOBEICHWEM IIKOJbHUKOB B UWX TIOBCEIHEBHOW JKHM3HU, B
CHEIUATbHO CO3J]aBAEMbIX IMEJArOrMUYEeCKUX CHUTyalUsiX, B Urpax, MOTPY>KaIOIIKUX
pebcHKa B MUpP YEJIOBEYCCKUX OTHOIIECHWW, B OpPraHU3yeMbBIX IEIaroroM Oecemax
M0 TEeM WM WHBIM HPABCTBEHHBIM IMpo0iieMaM; pe3yibTaThl HaOMIOICHUS
CBEpSIOTCS C pe3yibraraMu Oecell KJIAaCCHOTO PYKOBOAUTENS C POAUTEIISIMU
IIKOJLHUKOB, C TPEMOJAIIMMH B €ro KiIacce YyYHMTeNIsIMH, a Takxke (mpu
HEO0OXOIUMOCTH) — CO IIKOIBHBIM IICHXOJIOTOM.

[Tonnepxkka peOeHKa B pELIEHUH Ba)KHBIX JJIsl HETO JKU3HEHHBIX MPOOIeM



(HaJIa)KMBaHUE B3aMMOOTHOILICHUN C OJHOKJIACCHUKAMH WIIM YUYUTEJSIMHU, BBHIOOD
npodeccuu, By3a U JaldbHEHIIEro TpyaoyCTPONCTBA, YCIEBAEMOCTh U T.II.), KOTJa
Kakaas mpobiema TpaHchOpMUPYETCsl KIACCHBIM PYKOBOJAUTENIEM B 3adady s
IIKOJIbHUKA, KOTOPYEO OHM COBMECTHO CTAparOTCSl PEUIUTb.

NunnuBunyanbHas paboTa co NIKOJIbHUKAMHU KJlacca, HallpaBJIeHHAs Ha
3aMOJIHEHUE UMU JIMYHBIX TOPT(OIHO, COBMECTHBIN aHaIM3 YCIIEXOB U HEy/au.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS TTPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA
OcBoenue yueOHoro mnpeamera «®Pu3uka» Ha YpPOBHE CpPEOHEro OOLIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTHh JTOCTHXKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.
JIMMHOCTHBIE PE3VJIBTATHI

JInyHOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOro nmpeamera «Du3nka» AOIKHBI
OTpaxkaTh TOTOBHOCTb M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMENH JMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpHCHTAIlUH, TO3UTHUBHBIX BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KXU3HEHHOTO
OTbITA W OTBITA JCSTEIILHOCTU B IMPOIECCE peaTn3allid OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIHLHOU JIEATETLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpakIaHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3HUIIMHA 00YYaOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUHUCKOr0 OOIIECTBa;

NPUHATHE  TPATUIIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHUCTHYECKUX U
JNEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcaxX Ipa)kIaHCKOTrO
o0I1IecTBa, y4acTBOBaTh B CAMOYTMPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

yMEHHE B3aUMOJICUCTBOBATh C CONMATLHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM €SI TEIbHOCTH;

2) MaTpuOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKCHHSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHAMATH OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSATEIbHOCTH YYEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIIETro;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi SCTETUKY HAyYHOT'O TBOPYECTBA,
npucCyIero pu3ndeckoi Hayke;

5) Tpy10BOTO BOCIIUTAHMUSI:



HMHTEpEC K pa3IMuHbIM cdepam npodhecCUOHANbHOU JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 pean30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO U caMOOOpa30BaHUIO B 00J1acTH
(bU3UKY HA TPOTSHKEHUN BCEH KU3HH,

6) KOJIOTUYECKOT0 BOCTIUTAHMUS:

c(OPMHUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpHl, OCO3HaHHE TJI00aIbHOTO
XapaKTepa dKOJOTUYECKHUX MPoOIIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE JIEMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HaHUSA LEJIeH YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacUIMpEeHUEe OIbITa JIEATEIbHOCTH HKOJOTHYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3UKeE;

7) IEHHOCTH HAy4YHOT'O MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHUE LIEHHOCTH HAYYHOM JESATENbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4eHUs  (U3MKH  OCYHIECTBIATH NPOEKTHYID W HCCIIEIOBATEIHCKYIO
NEeATEILHOCTh HHANBUAYAILHO U B TPYTIIIC.

METAITPEJIMETHBIE PE3VJIbTAThI
[To3naBaTenbHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUS
ba3oBeie nornueckue AEUCTBUA:

CaMOCTOATENbHO  (OpMYJIHpPOBaTH W aKTyalIM3upoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACTATh U NEATETbHOCTH, 3a/laBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYDKCHHSI,

BBISIBIIATH  3aKOHOMEPHOCTH W TPOTUBOPEUMsT B  paccMaTpUBAEMBIX
bU3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IUJIaH PEIICHHUS MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepraIbHBIX U HEMaTEPHATbHBIX PECYypPCOB;

BHOCHUTBH KOPPEKTHUBHI B JACSITEIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1IEJI5IM, OLICHUBATh PUCKHU TIOCIIEIACTBUMN JAEATEIHHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBbie Hcciie0BaTENbCKUE JEHCTBUSA:

BJIAJICTh HAyYHOW TEPMHMHOJIOTHEH, KIIIOYEBBIMH TOHSATHUSIMU M METOIaMHU
bu3nYecKoil HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHOU JESTEIbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY



METOJIOB pelieHHs 3a7ad (U3HUECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JCATEIBHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUSA, €0
WHTEPIPETALNHA, TPEOOPA3OBAHUIO M TPUMEHEHHUIO B PAa3JIMYHBIX YyYeOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YYCOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpEIICHUs, HaXOIUTh apryMEHTHl IS J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAMM3UPOBAaTh TIOJNIYYCHHBIC B XOJ€ pEIICHUs 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIHHOU
NESATEILHOCTH, B TOM YHCIIC TIPH U3YICHUHN (U3HUKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIUsSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUSA 10 (U3MKEe B MPAKTUYECKYIO 00JaCTh
KU3ZHEIEITeIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHAILHBIC TIOIX0/IbI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.
PaGota ¢ undopmarnueii:

BJIQJICTh HABBIKAMHU TIOJYYCHHS MHPOpMAUHU (HU3UIECKOTO COJCPIKAHUS W3
WCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIISATh ITOMCK, aHaJIu3,
CUCTEMATHU3AIMIO U WHTEPIpETAli0 WH()OpMAIUU pa3IuIHBIX BUAOB U (GopM
MIPE/ICTABJICHHS;

OILICHMBATH JOCTOBEPHOCTHh HH(OpPMAIIHH;

UCIIONIb30BaTh  CpPeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIMICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHeM TpeOOBaHUM HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYpCOCOEpeKEHUsS, TPABOBBIX H OTUYECKHUX HOPM, HOPM
uH(MOpPMAIMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B Pa3IUYHBIX (dopmarax C
y4€TOM Ha3HAYCHUS HHPOPMAIIUU | TIEJICBOM ayAUTOPHH, BEIOMpAs ONITHMAIIBHYIO
dbopMy TIpeICTABICHHS ¥ BU3YaTH3allNH.

KoMMyHHKaTHBHBIC YHUBEpPCATbHBIC YUeOHBIC JCHCTBUS:
OCYIIECTBIIAThH OOIIEHNE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MDIUKTHBIX CUTyallui W CMsT4aTh
KOH(JIUKTHI;
pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIH30BAHHUEM
SI3BIKOBBIX CPEJICTB;



MIOHUMAaTh M MCIIOJIB30BAaTh MPEUMYILECTBA KOMAHAHOM M WHIMBHUIYaJbHOU
paboTHI;

BBIOMpATh TEMaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUE€TOM OOUIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WICHA KOJIJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJAMHHUPOBATH JICMCTBUS IO €€ NOCTHIKEHUIO: COCTABIISITH IUIAH JCWCTBUH,
pacnpenensaTb pojidi ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJON0 yYaCTHUKA KOMAaHJIbl B
oOmTuii pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TIPOEKThI, OLEHUBATH MAEU C IMO3UIUM HOBHU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYAIHSIX, TIPOSIBJISITH TBOPYECTBO M BOOOPaKEHNE, OBITh MHUIIUATUBHBIM.

PerynaruBHbie yHUBEpcaibHble yueOHbIE AEUCTBUS
Camoopranuzanus:

CaMOCTOATENIbHO OCYLIECTBJIATh MMO3HABATENIbHYIO JESATEIBHOCTh B 00JacTH
(GU3MKM M acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOATENIbHO COCTABJIATh IUJIAH PEIICHHS PAcUE€THBIX M KAue€CTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON padO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsM;

pacIMpATh paMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLIEHHBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTpPOJIb, SMOIIMOHAJIbHBIN UHTEIJIEKT:

JIaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/JI€Th  HABbIKAMU  I[IO3HABATEJIBHOM  pediiekcuM  Kak  OCO3HaHUs
COBEPILAEMbIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBAaHHUIA;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUU ISl OLIEHKH CUTyalluH, BIOOpa BEPHOTO
peneHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHHIO;



MIPUHUMAaTh MOTHUBBI W apryMEHTbl JPYTrUX IIPU aHajdu3e pe3yJIbTaTOB
JEATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPryMEHThl JPYTrUX IMPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B npouecce nocTHKeHHsI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3uKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOyYarOUIUXCs
COBEPILIEHCTBYETCS AMOIUOHATIbHBIN UHTEJUIEKT, peAnoJIaralomi
c(hOpPMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOM AMOIMOHAILHON CdepBl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHUHHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJECHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HYMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTIKECHUIO LIEJIU U
yCIiexy, ONTUMM3M, WHUIIMATUBHOCTb, YMEHUE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTh €r0 TMPHU OCYIIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CITOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

[MPEAMETHBIE PE3VYJIbTATEI

K xoniry o6yuenus B 10 kitacce npeamMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpaA, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOUN AEATECIIBHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHas TOYKa, UHEepIUaIbHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEIIO,
UJCaJbHBIN a3, MOJEIN CTPOEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJN, TOUECUHBIN
AIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacrmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKON TEOPUU CTPOCHUSI BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMAJIEHUE TeJ, JBHKEHUE [0 OKPYKHOCTHU, HHEpLUS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOSHHUE >KUIKOCTEH



1 TBEPJBIX TeJ, U3MEHEHNE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIEHUHN ), TETNIOBOE
paBHOBECHE, HCHApPEHHE, KOHJCHCALMs, IJIaBJICHUE, KPUCTALIU3ALMS, KUIICHUE,
BJIA)KHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUA I'a3a IPU €r0 HAarpEBaHUU B 3aKPBITOM
COCyZE, CBS3b MEXAY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJICKTPU3ALMA TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMHUCBHIBATh MEXAHUYECKOE JBHKCHHE, MCMOJb3yS (DU3NYECKUE BEIIMYHUHBIL:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJia, CHIa,
MMIYJIbC Te€JIa, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS YHEPIrusi, MEXaHUYECKAs
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBATh
(bU3NYECKUN CMBICT HUCIOJIb3yeMbIX BEIMYHMH, WX O0O3HAYCHUS U CIWHHUIIB,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUUHY C JAPYTUMHU
BEJIMUMHAMU;

ONMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIB3ysl (DM3WYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIrus XaOTHUYECKOI'O JIBUKEHUSI MOJIEKYJI, CPEIHEKBAaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONHCAaHUU
MPaBWIbHO TPaKTOBaTh (DU3MYECKUN CMBICI HCHOJIB3YEMbIX BEJIMYHMH, HX
0o0O3HAaUeHUs W EAWHUIBI, HAXOAUTh (OPMYJBI, CBSI3BIBAIOIIME JAHHYIO
(bu3NYECKYyIO BEIUYUHY C APYTUMU BEJIUUYUHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBI: JICKTPUUECKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD M0JIs, MOTEHIHAN, PA3HOCTh ITOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOIb3YyEMBIX
BEJIMYMH, UX OO0O3HAUCHUs] W EJIWHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO0 BEIUYMHY C IPYTUMHU BEJIMYNHAMM;

aHaJIM3UPOBaTh (PU3UYECKUE TPOLIECCHl U SIBJICHUS, UCTONB3YS (HU3UUYECKUE
3aKOHBI Y MPUHIMIIBL: 3aKOH BceMupHOTro Tsarotenus, I, II u III 3axonsr HeroToHa,
3aKOH COXPAHCHUSI MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHS MMITYJIbCa,
MPUHIUIT CYHEPHO3UIIMA CHUJI, MPUHIIMII PABHOIMPABUS HHEPIMAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C
aOCOJIFOTHOUM TeMmmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasanyarbh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC NPUHIMUIIBI JIEUCTBUS  MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuyaTh YCIOBHS MX O€30MacHOTO WCIIOIh30BAaHUS B
MMOBCEHEBHOM JKU3HU;



BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICAOBAHUIO (DU3WYECKUX SIBICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBate mpobiieMy/3aJadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEJIOKEHHOTO OO0OPYJOBaHHUS, MPOBOAMUTH OIBIT U
(GbopMyIHPOBATH BHIBOJIBI;

OCYIIECTBIISAITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKU MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcupoBaTh pe3yibTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B
BUJIE TAOJIUII U TPpaUKOB, AeNIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;

co0MI01aTh MpaBuja OE30MacHOTrO TpyJa MPHU MPOBEICHUU HCCIECIOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATEIbCKOW M MPOEKTHOU
JESTEIbBHOCTH C KCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOICTB M J1aOOpaTOPHOIrO
o0opy10BaHUS,

pemiarb pacu€éTHblEe 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJENbIO,
UCIIOJNB3Ys (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4n
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEIHMYUHBI U (HOPMYIIHI,
HeoOXoauMble NIl €€ pelIeHUs, NMPOBOJIUTh Pacu€Thl U OIEHUBATh PEATBLHOCTH
MOJIYYEHHOTO 3HAYeHUs (PU3UUECKON BEIMYMHBI;

penaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM HA HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nYecKue IBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHbIE
uH(OpMAIMOHHBIE TEXHOJOTUH JI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y IPEICTABJICHHS YYEOHOU M HayYHO-NIONYJIAPHON MH(POpPMALMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIYYaEMYI0 HH(OpMaLHIO;

MPUBOIUTH IPUMEPHI BKJIA/1a POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KU3HU
Jutst o0ecrieyeHust 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAHEHHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IOBEACHUS B OKPYXKAIOLIEH CpeJIE;

paboTath B TIpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PpabOTy TPYIIbl, PaALMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JESATEIIBHOCTh B HECTAHJAPTHBIX CUTYAlUsX, aJI€KBaTHO OLIEHUBATh
BKJIAJT K&JKJIOTO U3 YYACTHUKOB T'PYMIIbI B PELIEHUE paCCMAaTPUBAEMON TPOOIIEMBI.



K xoniry 00yuenus B 11 kitacce npeamMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPaX POJb U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3nYecKo KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJENeH:
TOYECYHBIN AJIECKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO s/ipa MPHU PEHIeHUU (PU3MUECKHUX
3a/1ay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHHUS (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HKHU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMarHuTHAas WHAYKLMs, JCHCTBHE MArHUTHOrO TIOJNS HAa
MPOBOJIHUK C TOKOM W JIBWKYIIMICS 3apsjl, 3JCKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PAaCIpPOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
untepdepenius, audpakius W OOJSpU3allUdS  CBETa, JHUCHEPCUS CBETa,
dbotoanexTpudeckuii 3gdexT (hoTodrdPdhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aromMa BOJIOPOJIa, €CTECTBEHHAass M HMCKYCCTBEHHas
PaaOaKTUBHOCTB;

OMUCHIBATh W3YUYCHHBIC CBOWCTBA BeEIIECTBA (AIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYH0  MPOBOJUMOCTh  pa3IUUHBIX  Cpel) U
JIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YSd (HU3UYECKUE BEITMYMHBI:
AIEKTPUUYECKUIN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAMPSKEHUE, IICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIDKYIIAs Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Ammnepa, cuia JlopeHna, WHIYKTUBHOCTB
KaTYILIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJeH, MEpHOoJl M YacToTa
KoJeOaHuii B KoyseOaTeaTbHOM KOHTYpE, 3apsi W CHJIa TOKa B IIpoLecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE U
ONTUYECKas CWUJla JIMH3bI, MPU OMHCAHUM MPABUIHLHO TPAKTOBaTh (U3UYECKUI
CMBIC]I HCIIOJIb3YEMBIX BEIWYUH, HMX OOO3HAYCHHS U CJAUHUIIBI, YKa3bIBaTh
dbopMyJbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEIMYUMHY C JAPYTUMHU
BEJINYMHAMU;

OMUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
bu3nYecKue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
4acToTa CBETA, SHEPrUs U UMNYJIbC (POTOHA, EPHUO]T TIOJIypaciajia, SHEPTUs CBsI3U
aTOMHBIX SIJIep, NpPU OIMKCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUECKUN CMBICI
WCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAUCHWS W CIWHUIIBI, YKa3bIBaTh (hOPMYIIHI,



CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3UUECKON BEIUYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOILECChl U SBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO U MAPaJLIEIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEWHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODUHIITEeHA Wi Pororddexra,
3aKOH COXPAHEHHUS] DHEPruU, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsAJ]ia, 3aKOH COXPAHEHHs] MACCOBOIO 4YMCIIa, MOCTysaTsl bopa,
3aKOH paJMOaKTUBHOIO pacmajia, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUlbl, 00J1acTH)
IIPUMEHUMOCTH;

OINpPENENATh HAIIPaBJICHUE BEKTOPA UHIYKIIMH MAarHUTHOTO MOJISl POBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTb U OIUCHIBATh M300pAKEHHUE, CO3JaBAEMOE IUIOCKHM 3€pKaJIOM,
TOHKOM JIMH30M;

BBINIOJIHATh HAKCIIEPUMEHTHI IO HMCCIEAOBAHMIO (PU3WYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMynupoBath mpoOieMy/3ajauy UM TUIOTE3Y Y4yeOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyAOBaHUS, NPOBOAUTH OMNBIT U
bopMyIMPOBATH BHIBOJIBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHbIE U3MEPEHUST PU3NYECKUX BEIUYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MTOIPEIIHOCTEN U3MEPEHN;

UCCJIEI0BATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUMN: MpPU O3TOM KOHCTPYUPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIWYUH B BUAE TAOJIHULl U
rpa(uKoB, AeNIaTh BHIBOJBI 10 pE3yJIbTaTaM UCCIEAOBAHMS;

coOMIoAaTh MpaBuia 0E30MacHOro TpyJa MPHU MPOBEICHUU HCCICIOBAaHUMN B
pamMKax Y4eOHOro 5SKCHEpHMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOM W IPOEKTHOM
JESTEIbBHOCTH C KCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOICTB M J1aOOpaTOPHOIrO
o0opy0BaHUS,

pemiarb pacu€éTHble 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOM MOJENbIo,
UCHOJB3YS (pr3MUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJaun
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HMUECKUE BEIHMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIEC IJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOTO 3HAaYeHUs (PU3UUYECKON BEJIMYMHBI;



pelaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHIl C ONMOPOM Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIOJB30BaTh  NPU  PEIICHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
uH(OPMAITMOHHBIC TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YU4EeOHOM U HayYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJy4aeMyr0 HHPOpMaIIHIo;

OOBSICHATh TPUHLMIBI JEHCTBUS MAallWH, TPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, Pa3inNdaTh YCIOBHS MX 0€30MaCHOTO MCIOIL30BAHUS B TIOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCITOJIB30BaTh TEOPETHUYECKUE 3HAHUSA TO (U3UKE B MOBCEIHEBHOW JKU3HU
JUTsi o0ecrieueHus: 0€30MacHOCTH MpU OOpAIEHUH ¢ IPUOOpPaAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUSI 3JIOPOBbSI M COOJIIOJICHUS] HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B Tpynmne C BHIMOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalMOHAIBHO pACHPEACNATh OOS3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIMUSX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.
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ITOACHUTEJIBHA A 3AIINMCKA

[Iporpamma 1o ¢Qusnuke 0a30BOT0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHMs pa3padOTaHa Ha OCHOBE IMOJOXEHUI U TpeOOBaHUHN K pe3ylbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM IMporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yudéroMm (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLIETILUK TpernojiaBaHus yyeOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusx Poccniickon denepanun, peanu3yoIux OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Copepxanue mnporpamMmbl 10 (DU3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOyueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSTEILHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TAKXKE YUYUTHIBAET HEOOXOAMMOCTb peaM3alui MEXKIPEAMETHBIX
CBsA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Yy4Ye€OHBIMU mpeaMeramMu. B Hel
OTIPEETSAIOTCS OCHOBHBIC LIEIH M3Y4YEHHUS (PU3UKH HA YPOBHE CPEAHEro OOIIETo
o0Opa3oBaHMsl, TNIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarpeIMETHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3rke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e cojzepkaHue yueOHoro npenmMera «Pu3rka» mo rojgam o0yueHusl.

du3nka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMas B
KauecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:karoniem mupe. LIKoabHBIN Kypc GU3HKN — CUCTEMOOOPa3yIOUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEM,
dbuznyeckoir reorpaduet u actpoHomuen. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYEeCKWX 3HAHUM  OMNpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe SHEPreTuKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, IOJIYyYEHUS HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydyeHnne (PU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydarommxcs, B (opMuUpoBaHHE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI TO3HAHUSI PY BBIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usukud st YpOBHS CPEAHEro o0Iero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLMIBL €ro
IIOCTPOEHUS.



Uness nenoctHoctd. B coOTBETCTBUMM € HEW Kypc SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKHUT MaTepual U3 BCEX pa3/iejoB (PU3UKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKH.

WUnes renepanuzauuu. B cooTBeTcTBUM C HeWl MaTepuan Kypca (PU3HKU
00beIMHEH BOKpYr (¢u3nyueckux Teopuil. BenymumMm B Kypce sBIseTCs
(dbopMupOBaHUE MPENCTABICHUN O CTPYKTYpPHBIX YpOBHSIX MaTe€puH, BEIECTBE U
noJie.

Nnes rymanurtapusaumu. E€ peanusanus NpeanosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKONM HAyKH, OCMBICICHHUE CBSI3M Pa3BUTHUSA
¢uzukn ¢ pa3BuUTHEM OOIIeCTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaAMHU.

Unes npuxnanHod HamnpabieHHocTd. Kypc  ¢usuku  npenmnosaraer
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHHMUYECKHUX M TE€XHOJOTHUYECKHX MPHIOKECHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

WNnes sSKoJgoru3anuu pealnu3yercs IOCPEICTBOM BBEICHUS JJIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX 5SKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke O0O0CYKIEHUs
po0JIeM pallMOHATIBHOTO PUPOAOIIOIb30BAHUSA U HKOJIOTHYECKON 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMU Kypca (PU3UMKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHusl SBISAIOTCS (husmdeckue Teopuu (hopMHpPOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOU TEOPUH, POJIU (GyHAAMEHTAIbHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TPEJACTABICHHUAX O TPUPONE, TpaHUIax
OPUMEHUMOCTH TEOpUM, JJIsi ONHCAaHUS EeCTECTBEHHO-HAYYHBIX SBJICHUM U
MPOIIECCOB).

CuCTeMHO-AeSTENbHOCTHBIN MOJIX0/l B Kypce (DM3HKU peaiu3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3allMMd 3KCIEPUMEHTAIBHOM AESTENIbHOCTH O0YYarOIIMXCA.
Jnst  GazoBoro ypoBHsA Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpBIE B IporpamMme mno (pusnke oO0beAMHEHBI B OOIIMI CHUCOK YYEHUUYECKHUX
MpaKTUYECKUX padoT. BrijeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX padorT,
OPOBOAMMBIX /I KOHTPOJS M  OLEHKH, OCYIIECTBISETCS Yy4aCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IIJITAHUPOBAHUS U
OocHalleHUss Kabunera Qusuku. Ilpm 3TOM oOecrneunBaeTcsi OBJIAJIEHUE
OOy4alolMMHUCS YMEHHUSMU NPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIIEeI0BaHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIWYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX TUITOTES.

bonbioe BHUMaHUE YAENAETCS PEIIEHUI0 PACYETHBIX M KAaYeCTBEHHBIX
3anad. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4d C SBHO
3aJJaHHOW (PU3UYECKOU MOJEIBIO, MTO3BOJISIONINE IPUMEHSITh N3yUYEeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
OOBbsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUW U TIPOILIECCOB B OKpYKarolen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM Il CUTyallud NPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MarepuanibHO-
TEXHUYECKOMY OOECIEUYCHHUI0 Y4YeOHOTro Impolrecca 0a30BbIi ypOBEHb Kypca
(GbU3UKM HA YPOBHE CPEeHEr0 00IIero o0pa3oBaHus JIOHKEH U3YUYaThCsl B YCIOBUSIX
IpeIMETHOr0 KabuHeTa (M3UKU WM B YCJIOBHMSIX MHTETPUPOBAHHOIO KaOHWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere ¢Gu3NKU TOHKHO OBITH
HE0OXoAMMOe J1abopaTopHOEe O0OpYAOBAHHME JJi BBIMOJHEHUS YKa3aHHBIX B
nporpamme 1o GuU3MKe YYEeHHMUECKUX MPAKTHUYECKUX pabdOT U JI€MOHCTPAIMOHHOE
o0opyI0oBaHUE.

JlemoHCcTpaliMOHHOE  000pyI0oBaHME (POPMHUPYETCSI B COOTBETCTBHH C
OPUHIIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH M OOECIEYMBAET IOCTAHOBKY
MEPEUYHCICHHBIX B TMporpaMMme 1o (U3UKE KITIOYEBBIX JEMOHCTpALUNA s
UCCJICIOBAHMS  M3yYaeMbIX  SBIICHWM W  MPOIECCOB, OMIUPUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHEHUH.

JlaGopaTopHoe 00OpyJOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX pPadboT
dbopmupyeTcss B BUJE TEMaTUYECKUX KOMIUIEKTOB M 00ECTeunBaceTCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
Ja00paTOpHOTO OO0OPYAOBaHUS JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETTLHBIX CUCTEM B BUJIC IIU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUS] PU3UKHU B 00LIEM 00pPA30BAHUU SIBJISIFOTCS:

e (opmMupoBaHue wHHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HAay4YHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHEC WX HHTEIUICKTYaAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OopMUpOBAHUE
HCCJIEI0BATENILCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepHuH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (QopmMupoBanue yMeHHUN OOBSCHATH SBJICHHS C HCIOJb30BAHUEM
bu3YecKuX 3HAHUN U HAYYHBIX JIOKA3aTeNbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONM (PU3UKHU IS PA3BUTHUS JPYTHUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHne STuX 1ejel oOecreuynBaeTCsl pelieHrneM CIeAYIONINX 3a1ad B

mpoliecce u3ydeHus Kypca (GU3MKA Ha ypPOBHE CPEAHETO O0Iero 00pa3oBaHMs:



e mpuOOpeTeHHEe  CHUCTEMbl  3HaHUW 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3MKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3UKHU;

e (opMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsiCHeHUsSI (PU3WYECKUX SBICHUW B TPUPOAC U Uil TPUHATHS
MPAKTUYECKHUX PEIICHUHA B IIOBCETHCBHOM KU3HH;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOM
duznueckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITEIbLHOE
co3anue (pU3NYECKO MOJIeN, aIeKBaTHON yCIOBUSM 3aauu;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIMUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJIAJICHUE METOJaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEACHHUS
bu3MYecKuX SKCIEPUMEHTOB, aHajln3a W HMHTEpIpeTanud uHbOopMaIuy,
OIpE/IETICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTHS YMEHHH MPOCKTHO-UCCIIECIOBATEIHCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusydenune ¢usuku (06a30BbII ypOBEHb) HAa YPOBHE CPETHErO OOIIETO
oOpazoBanus orBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZEINIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraembrii B mporpamMmme mo (¢U3MKE TMepeueHb JIabopaTOpPHBIX U
MPAKTUYECKUX PalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JIEJacT BBIOOD
MpPOBEJCHMs JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHUAYaTbHBIX
0COOEHHOCTEN 00yJaroIMXcs.



COLAEPXAHUE OBYUYEHUA
10 KITACC
Paznen 1. ®usuka u METOIbI HAYYHOTO TTO3HAHUS

®uszuka — Hayka o mpupoae. HayuHbie MeTONbl MO3HAHUS OKPY>KAIOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOpPUM B IPOLECCE MO3HAHUSA IPUPOJIBIL.
DKCIEpUMEHT B (PU3HKE.

MopenupoBanue (pU3MYECKUX SBJICHUM M TpolieccoB. HayuHble THIoTes3bl.
dusznyecKkue 3aKOHbI U TEOPUHU. [ paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

JleMoHCTpauuu

AHamoroBbele W MH(POBBIE W3MEPUTEIBHBIE MPUOOPHI, KOMITHIOTEPHBIC
JATUYHKH.

Paznen 2. Mexanuka

Tema 1. KunemaTtuka

Mexanuueckoe nBUXKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemerieane, CKOPOCTh (CpemHssI CKOPOCTh, MTHOBEHHAasl CKOPOCThb) H
YCKOPEHUE MATEPUAIbHOW TOYKH, MX NPOEKIMU HA OCHU CUCTEMBbI KOOpJHHAT.
ClioxxeHue nepemMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpPsSMOJUHEHHOE nBHxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJWHAT, CKOPOCTH, YCKOPE€HHUS, NOYyTH U NEPEMEIICHUS
MAaTEPUAILHON TOYKU OT BPEMEHH.

CBoOoaHoe najeHue. Y CKopeHre cBOOOHOIO MaICHuS.

KpuBonunHeiiHoe  nBWkeHue. J[BMKEHHE  MaTepUalbHOW TOYKHM  TIO
OKPYXHOCTH C MOCTOSIHHOM 1O MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAA
ckopocTh. [lepuoa u yactora obpaienust. [{[eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHECHUE: CIHIOMETD,
JIBUKEHHUE CHAPSAJIOB, LICIIHBIE U PEMEHHBIE NIEPEJAYU.

JemoncTpaunu

Mojenb cucTeMbl OTCUETA, WIUIKOCTPAIMA KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKEHHS.

[IpeoOpazoBanue TBUKEHU C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue nBUKEHHUS Teja, OPOIIEHHOTO TMOJ YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopocTy Ipu ABH>XKEHUH IO OKPY>KHOCTH.



Y4eHnuecKkuit IKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI

N3ydyeHne HEPABHOMEPHOTO ABWKEHHS C LEJBIO ONPEIEICHUS] MTHOBEHHOU
CKOPOCTH.

HccnegoBanue COOTHOLICHUSI MEXAY IyTAMH, IPOWUJCHHBIMU TEJIOM 34
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHne NBUKEHUS [IAPUKA B BA3KOU KUIKOCTH.

N3ydenue nBuKeHUs Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. [lunamuka

[Ipyamun  otHocuTensHOCTH  [anmmnes.  Ilepebli  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTEPUAIIBHON TOUKH. Tpetuit 3akoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuna Tsxkectu. IlepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus, kauenusi). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJbXEHUS U cuiia TpeHus nokosi. Koaduuuent tpenus.
Cuiia conpoTUBIIEHUS IPH IBUKEHUU TEJIA B JKUJKOCTH WIIH rase.

[TocTymarensHOE U BpalaTeaIbHOE IBIKEHHE a0COIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpauieHus. llneuo cunbl. YcnoBug
paBHOBECHUS TBEPJIOTO TEIIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpauuu

SIBneHHE UHEPLIUU.

CpaBHeHME Macc B3aUMOJAECHCTBYIOIINX TEII.

Bropoi 3akoH HproToHa.

N3mepenne cuit.

Crnoxxenue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeopmaIiuu.

HegsecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUS TBEPAOTO TeJia. Bubl paBHOBECHS.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI

N3ydenue nBukeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.



HccnenoBanue ycinoBUM PAaBHOBECUS TBEPAOrO TeJd, HMEIOLIErO0 OCh
BpalICHUS.

Tema 3. 3aKOHBI COXpAaHEHHUS] B MEXAHUKE

NMiynbC MarepuaibHOM TOUKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
MIynsC CHIbI 1 M3MEHEHHME HMITyJIbCa TeEJa. 3aKOH COXPAaHEHWs HMMITYJIbCa.
PeakTrBHOE BMXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

IToreHumanbHas JHEPrusl. IToreHumanbHas DHEPIUs yIpyro
nepopMUpOBaHHON  mpyxuHbl. [loTeHuumanbpHas  SHeprus Tena  BOIU3HM
IIOBEPXHOCTH 3EMJIN.

[loTeHumanbHple W HENOTEHUHalbHble  cuibl.  CBs3p  pabOTHI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHWEM MEXAHMYECKOM JHEPIMM CHUCTEMBI TEll
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHUE: BOJOMET, KONED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

JemoHncTpaunu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE OBMKECHHE.

[lepexo NOTEeHIMATILHON YHEPTUU B KHHETUYECKYIO U OOPaTHO.

Y4eHUYeCKU IKCIEPUMEHT, JIa0opaTOpHbIE PadOThHI

N3ydyenne aOCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOThI CUJIbI C U3MEHEHHEM MEXAHWYECKOW 3HEPIUu
TeJIa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KTy Ta.

Pa3znen 3. MonekynspHas pu3uka U TepMOJIMHAMUKA

Tema 1. OcHOBBI MOJIEKYISIPHO-KMHETUYECKON TEOPUHU

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBUKEHUS U
B3aMMOJICHCTBUSL 4YaCTUIl BelIeCTBA. MoJenu CTPOEHHUS Ta30B, XUIAKOCTEU U
TBEPBIX TE U 00BICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojelield. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana temneparyp
Lenbcus.

Mopens  upeanmpHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HUACabHOro raza. AOCOIIOTHAas TemriepaTypa Kak mepa
CpeoHEW KWHETUYECKOM SHEPIrHM TEIUIOBOIO JBMXKEHHS dactull rasa. [llkama



temriepaTyp KenbBuHa. ['a3oBble 3akoHbI. YpaBHeHune Menneneesa—Kiianelpona.
3akoH [lansToHa. M30mpoueccsl B UACaNbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mNpencTaBlIeHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
Oapomerp.

JemoncTpannu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 10 1UPPY3UH KUAKOCTEH U Ta30B.

Mojienb OpOyHOBCKOTO JBUKEHMSL.

Mopnaens onbita [lTepha.

OneIThl, JIOKa3bIBAIOIINE CyLIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMMO/JICHCTBHUSI.

Mopens, wiurocTpupyronas Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHHS HJICAJbHOIO TIasa,
M30IIPOLIECCHI.

VY4yeHnueckuil 3KCIIepUMEHT, J1abOpaTOpHbIE PaOOTHI

OnpeneneHne Macchl BO3QyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHMI
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. OCHOBBI TEpPMOJUHAMUKH

TepmoaunaMuueckass cucreMa. BHYTpeHHSAS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3meHeHus. KonnuectBo TemioTsl 1 pabora. BHyTpeHHs s
DHEPrUs  OAHOATOMHOIO  HWACAIBHOIO  rasa. Buael  Temonepenadu:
TEIUIONPOBOAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpeaaye.

[Tonsitne 006 ammabatHom mporecce. IlepBbIii 3aKOH TEPMOJAWHAMUKH.
[TpumeHeHne TEepBOro 3aKOHa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh POLIECCOB B MMPUPOJIE.

TerutoBele  MamuHbl.  [IpUHIUOBL ~ JEWCTBUST  TEIJIOBBIX — MAIIHH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MamuHax. KoahdumueHT moae3Horo
nericTBus TeruioBord MammumHbl. [lukin KapHo um ero xo3pduIMEHT IOIe3HOIo
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbI TEMI0IHEPTETUKHY.

TexHuyeckre yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHWE: JIBUTATEINb
BHYTPEHHETO CrOpaHus, ObITOBOW XOJIOJUIbHUK, KOHTUIIMOHED.

JleMoHCcTpannu



V3MeHeHrne BHYTPEHHEH HSHEpruM Tejla MpPHU COBEPIICHUU pabOThl: BBLIET
npoOKu n3 OyTBUIKM IOJ JEHCTBUEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsI (BUAECOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnblT 1O anuabaTHOMYy pAaCUIMPEHHI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopaenu napoBoil TypOHUHBI, ABUTATENI BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEIS.

Y4eHUYeCKU 3KCIEPUMEHT, JIabopaTOpHbIE PaOOThI

N3mepenne yaenbHON TEMII0EMKOCTH.

Tewma 3. ArperatHeie cocTosiHUSA BemecTsa. PazoBble NEPEXOAbI

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHas U
OTHOCHUTENIbHAS BIIAXKHOCTH BO3ayxa. HacelieHHbIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSI.

Tsépnoe Teno. Kpucraminueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpucramwioB. JKunkue kpucrawisl. CoBpeMeHHble Marepuansl. IlnaBnenue u
KpUCTajuIM3anus. Y aelibHas TerioTa miasieHusd. Cyonumarusi.

VYpaBHeHuE TEII0BOTO OajaHca.

TexHuueckue yCTpOHCTBa M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOIYYEHUsI COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUH.

JemoncTpaunu

CBoiicTBa HACBILIEHHBIX MTAPOB.

Kunenue npy moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MepEeHUs BIAKHOCTH.

HabiroieHue HarpeBaHusl U IUIaBJICHUS KPUCTAITIMYECKOIO BELIECTBA.

JleMOHCTpanust KpUCTaJIoB.

VY4yeHnueckuil H3KCIIepUMEHT, JIaDOpaTOpHbIE PAOOTHI

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. DnekTpoauHamMuKa

Tema 1. DnekrpocraTuka

OneKkTpu3anms Tel. OJEKTpUYECKHM 3apsia. JlBa Buaa dIEKTPUYECKUX
3apsnoB. [IpOBONHMKH, OUANEKTPUKXA W TMOJMYNPOBOJHHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO0 3apsAaa.

B3aumoneiictBue 3apsaioB. 3akoH Kynona. ToueuHsblil 3eKTpudecKuii 3aps.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moid.  I[IpuHuummn
CYIIEPIO3ULIAMN DJIEKTPUUECKUX MOJIEH. JIMHUM HanpsiKEHHOCTH JJIEKTPUUYECKOTO
OJISL.



PaGora cun  anekrpocraruueckoro  mojs.  I[lorenmuman.  Pa3HocTh
MOTEHUUAJIOB. [IpOBOOHUMKM W AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM TOJIE.
Jvanexrpryeckasl MpOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJECHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTAaTHYECKash 3allUTa, 3a3€MJICHHE dJIEKTPONpuOOpOB,
KOHJICHCATOp, KONMUPOBAJIBHBIN annapar, CTpyHHbINA IPUHTED.

JleMoHCcTpanuu

Y CTpOMCTBO M IPUHLINAI IEUCTBUSA IJIEKTPOMETPA.

B3anmoneiicTBrE HA3JIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

IIpOBOIHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJeKTpocTaTuiecKas 3amuTa.

JIM2IEeKTpUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAau
IIJJACTUH, PACCTOSHUASI MEXKAY HUMHU U JUAIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IToCTOSTHHBIN 2EKTPpUYECKU TOK. TOKM B pa3nu4HbIX cpeaax

DJIEKTPUYECKU TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma Ji1s ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y AENbHOE CONPOTUBJICHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENBHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora onektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIAsl CUja M BHYTPEHHEE CONPOTHUBIIEHUE HCTOYHHKA TOKA.
3axon Oma a1 OJTHOM (3aMKHYTOM) 5ieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DOneKkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTb
CONPOTHUBJICHUS METAILIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCT.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA DJIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHUKHY. CobcTBeHHas 17§ IIpUMECHAs IIPOBOJIMMOCTh
noJynpoBoiHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHIKOBbIE TPUOOPHI.

OJIEeKTPUYECKU TOK B pacTBOpax M  pPACIUIABaX  JJIEKTPOJIMTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIHU3.

OnekTpuueckuii ToKk B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.



TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHL,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPBI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN AUO/, TaJIbBAHUKA.

JemoHncTpaunu

M3mepeHne CUIIbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IH MOMIEPEYHOIO CEYCHHS U MaTepuaa.

CMmelaHHOE COeTMHEHNE TPOBOIHUKOB.

IIpsmMoe wW3MepeHHE DIEKTPOIBWXKYILIEH Ccwibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIIUTOB.

HckpoBoit paspsaa ¥ IpOBOAMMOCTB BO3/1yXa.

OOHOCTOPOHHSIS MPOBOAUMOCTD TUOAA.

Y4eHnueckuil SKCIIepUMEHT, J1a00paTOpHbIE PabOTHI

N3ydeHune cMEmaHHOro COETMHEHUS PEZUCTOPOB.

N3mepeHne 3JIEKTPOABUKYILIEH CUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIPOTHUBIICHUS.

HabOmronenue amexTpoiusa.

MexnpeaMeTHble CBA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMHM MAaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHble IOHATHUS, CBA3AHHBIE C WU3YYEHHEM METOAOB HAyYHOIO
NO3HAHUS: SIBJICHUE, HAay4HbIH (hakT, runores3a, Qumyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SIKCIIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHUE.

MareMaTurKa: pelieHne CUCTEMbl YPaBHEHUM, TMHEHHAs (PyHKIUsA, mapadoJa,
runepbona, ux TrpaduK W CBOWCTBA, TPUTOHOMETpHUYECKHE (GYHKIUH: CHUHYC,
KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUU HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonorus: mMexaHndeckoe ABMKEHHE B >KMBOW mpupoze, Auddy3us, ocMmoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIIONEPENAayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

XuMmus: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIPHAsA MACCa, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, ) KUIAKOCTEU U
ra3oB, JJIEKTPUYECKHUE CBOWCTBA METAJUIOB, AJIEKTPOJMTHUYECKAS JUCCOLMALINS,
rajbBaHUKA.

['eorpacdusi: BIaxXHOCTh BO3/AyXa, BETPHI, 0apOMETpP, TEPMOMETP.



Texnonorusi: npeodpa3oBaHue ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, IOAUIMIIHUKHU, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), IBHUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOM XOJIOAWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YECHHUsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YKCIIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHbBIC npuodOpkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.
11 KIIACC

Pa3nen 4. DnekTpoaguHaMuka

Tema 3. MarauTtHoe nosne. DJIEKTpOMarHuTHas MHIAYKIUS

[locTostHHble ~ MarHWThl.  B3auMOACHCTBHME  IIOCTOSSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpuHmmMn cynepno3unuu
MAarHATHBIX NOJied. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa JMHWUNA MarHUTHOU
WHYKIUH T10JI IIOCTOSHHBIX MarHUTOB.

MaruutHoe 1OJIE TPOBOJHMKA C TOKOM. KapTuHa JIMHMM WHIYyKIWAW
MAarHAuTHOTO TOJI JUIMHHOTO MPSMOr0 NPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOaysb U HalpaBlIeHUE. [BUKEHNE 3apsIAKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM mojie. Pabota cumsl JIopenia.

SIBrieHne ANEKTpOMAarHMTHOM MHAYKUMH. [IOTOK BexkTopa MarHWTHOU
UHAYKOUW. OJEKTPOABMXKYIIAS CHJAa MWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunn Papanes.

BuxpeBoe anekTpudecKkoe ImoJie. OJEKTPOABMKYIIAS CWJIA HHAYKIHH B
IIPOBOJAHUKE, IBMXKYILEMCS TOCTYNATENBHO B OJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBI€HME CAMOMHIYKUMH. OJIEKTPOABMXKYILAs CHJIa
CaMOUH/IYyKIIMH.

DHeprus MarHUTHOI'O IOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TNPAKTUYECKOE NPHUMEHEHHE: IOCTOSIHHBIE
MAarHyThbl, D3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHM 3JIEMEHTAPHBIX
4aCTHUL, MHIYKIIMOHHAS I1E€Yb.

JemoncTpannu

OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MArHUTHBIM TOJIEM.

JIvHMM MHAYKIMYA MATHUTHOTO TOJISL.



B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[erictBue cunel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SBneHue 3NIeKTPOMAarHUTHOM UH]TyKLIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Y4eHUYeCKui SKCIEPUMEHT, JIabopaTOpHbIe PadOThHI

N3yueHrne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue IeHCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBaHue sIBICHUS 2JIEKTPOMATHUTHOW MHIYKIIHH.

Paznen 5. Konebanust 1 BOIHbBI

Tema 1. MexaHnueckue 1 3JIEKTPOMArHUTHbIE KOJeOaHus

KonebGarenbHasgs  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMs.
["apmonnueckue xonebanus. [lepuoxa, wacrora, ammumrtyaa u Qaza KoJeOaHMI.
[IpyXUHHBIA MasTHUK. MaTeMaTH4eCKUM MASTHUK. YPaBHEHUE TapMOHUYECKUX
kosneOanuil. [IpeBpaiienue 3Heprur Npu rapMOHNYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B
UJCANIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AIEKTPOMAarHUTHIMU KoJsebanusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPrUH B UJICATBHOM K0JIE0aTEIbHOM KOHTYDE.

[IpencraBieHue o 3aTyXaroUUX KojeOaHUAX. BeIHYX/IeHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

[lepemennpli TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJTHOE W JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSOKEHUS.

Tpanchopmarop. IlponsBoacTso, nepenavya U nNOTpeOICHUE FIEKTPUUECKON
DHEPIUU. DKOJIOTHYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymbprypa
UCITOJIb30BAHUS AJIEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckne yCTpOWCTBAa M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKHUN
3BOHOK, T'€HEPaTOp NEPEMEHHOTO TOKA, IMHUU IEKTpOIIepeaay.

JemoHncTpaunu

Uccnenoanne napaMeTpoB KoJieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxarmmx KojaeOoaHmii.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJIEOaHMIA.

Habmronenue pe3oHaHca.

CB0OOTHBIE AJIEKTPOMArHUTHBIE KOJIeOaHN .



OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mMOCIIENOBATENIBHOM COEAUMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopeinp TMHUY 3JIEKTPOIIEPENAUN.

Y4eHn4ecKkuit IKCIIEpUMEHT, JIa0OpaTOpPHBIC PAOOTHI

HccnenoBanne 3aBUCUMOCTH TIepUOAa MaJlbIX KOJeOaHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue NEPEMEHHOr0O TOKAa B LENM W3 IIOCIEAO0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyLIKU U PE3UCTOpA.

Tema 2. MexaHUYECKHUE U DIIEKTPOMArHUTHBIE BOJIHBI

Mexannueckue BOJHBI, yCioBUs pacnpoctpaneHus. llepumon. CkopocTtb
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NOpPOJOJIBHBIE BOJIHBI.
WnTepdepentms u qudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHol BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOIspu3anus, TugpaKuus,
unTepdepeniusa. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >7€KTPOMArHUTHBIX BOJH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBA3HU U TENEBUACHUA. Pagnosiokamus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuuecknue yCTpOCTBA W MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi IUArHOCTUKA B TEXHUKE M MEAULMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

JleMoHCTpanuu

OOpa3zoBaHue U pacpOCTPAHEHHE MTONEPEUHBIX U MPOJO0IbHBIX BOJH.

Koneobmromeecs Te0 Kak HICTOYHUK 3BYKa.

HabutoieHue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nnarepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJeOaHMiA.

UccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, Noaspu3anus, qudpakuus, uHTephepeHus.

Tema 3. OnTuka

I'eomerpruueckas onruka. I[IpsmMonMHENWHOE pPAcCHpOCTpAaHEHHWE CBETa B
oaHoOpoaHOM cpene. JIyu cBera. ToueuHbIi HCTOYHUK CBETA.



OTtpaxkenue cBera. 3akoHbI oTpaxkeHus cBera. [locTpoeHue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMJICHUSI CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPa’KECHHUSI.

Hucnepcus cBera. CrnoxHbIi coctaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE W ONTUYecKas Ccuiia TOHKOW JinH3bl. IlocTpoeHune m300pakeHuil B
cOOMpAOIIMX U pacceuBarolux JuH3aX. DopMmyrna TOHKOW JIMH3BI. YBEIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOYHHKH.
YcnoBus HaOMIOIEHWS MaKCUMyMOB W MHUHHMYMOB B WHTEphEPEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. [dudpakumonHas pemérka. YcloBue HaOI0IEeHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpPAKIIMOHHAS PEIETKA, TTOJISIPOU/I.

JemoncTpaunu

[IpssMONMHENHOE pPACIPOCTPAHEHHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTuueckue mpruOOpsI.

[TonHOE BHyTpEHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mopenn MuKpocKomna, TEJIECKOIA.

Habmronenue nunrepdepeHiinm ceera.

Habmonenue nudpakunu ceera.

Habmronenue nqucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuyenue cekTpa ¢ IOMOUIbIO JU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonsipusaluu cBeTa.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI

N3MmepeHue nokazaresns npeaoMIeHUs CTeKIa.

UccnenoBanue CBONCTB M300paKeHUH B JIMH3AX.

HaOmronenue aucnepcuu cBera.

Paznen 6. OCHOBBI crielIMabHON TEOPUHM OTHOCUTEIILHOCTH



['panuupl  TPUMEHUMOCTHM  Kiaccuyeckod — mexaHuku.  [loctynaTsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOZYJII CKOPOCTH
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEMJIECHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

DHeprus 1 UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTU
MTOKOS.

Pasnen 7. KBanToBas gpusuka

Tema 1. DneMeHTBI KBAHTOBOM ONTUKHU

®dotonbl. Dopmyina [1nanka cBs3u SHEprun PoTOHA C €ro YaCTOTON. DHEPTUs
U UMIYJIbC PoTOHA.

Otkpeitre u uccienoBanue Gorodddexra. Onwitel A. I'. CToseroBa. 3aKOHBI
dororddekra. YpaBHenue DiHmTerHa st poroaddekra. «KpacHas rpaHuia»
dboToaddexra.

Jasnenue cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboToMaATUMK, COTHEUHAS OaTapes, CBETOIUOI.

JemoHncTpaunu

®oT03(PheKT HAa YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (GoTodPdekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. CtpoeHue aToma

Mopgpens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[Imanerapnas momens aroma. lloctynater bopa. M3nydyenue u morsjomieHue
(OTOHOB MpU MEPEexXoJe aToMa C OJHOrO YpPOBHS 3HEPruu Ha Jpyrod. Bumbl
cnexkTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosiHoBbIe cBoicTBa yacTuil. Bosnbl e bpoitnsa. KopmyckyasipHO-BOJIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: CIEKTPAIbHBIN
aHayn3 (COEKTPOCKOM), Ja3ep, KBAHTOBbIM KOMITBIOTED.

JemoHncTpaunu

Mogpens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habmoienue TnHeRvaThIX CIEKTPOB U3ITyUCHUS.

Jlazep.



Y4eHnuecKkuit IKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI

Habmronenue nuHeHYaTOro CriekTpa.

Tema 3. AToMHOE SIApO

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOKHOCTh CTpPOCHHUS sAnpa. OTKpsITHE
paauoaktuBHOCTH.  OmbiThl  Peseppopma 1mo  ompeneneHuro  cocTtaBa
paavoakTuBHOrO wu3nyuyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3Iy4YEHUS.
BnusgHue paguoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHAa W HeulTpoHa. Hykimonnas monens siapa ['eitzenOGepra—
WBanenko. 3apsg sapa. MaccoBoe yucio sjapa. M30Tormsl.

Anbda-pacniaz. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIlyyeHre. 3aKOH paJOaKTUBHOIO pacmaja.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl sipa.

SnepHeie peakunu. /lenenne u cuHTE3 An€Ep.

Anepurpiii peaktop. Tepmosimepubiii cunTe3. [IpoOGiemMbl M MEpPCHIEKTUBHI
SAJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyH1aMeHTalIbHbIE B3aUMOJIeHCTBUA. EMUHCTBO (pu3nuecKol KapTUHBI MUPA.

TexHnueckue yCcTpoiCTBa U MPAKTHYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa
Buinbcona, simepHbIit peakTop, aToMHas 6oM0a.

JemoncTpannu

Cu€TYnK MOHU3UPYIOUIUX YACTHII.

Y4eHUYeCKU IKCIEPUMEHT, JIa0opaTOpHbIE PadOThHI

HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM (GoTorpadusim).

Paznen 8. DneMeHThl aCTPOHOMUU U aCTPODU3UKU

Otansl pa3BUTHs acTpoHoMuU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bug 3Bé3anoro nHeba. Co3Be3qusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHAMMOE
JBUYKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHass akTMBHOCTh. McTounuk sHepruu ConHIAa W 3BE3.
3BE3ABI, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETMMOCTBY» JJIsI 3BE3] TJIABHOW IIOCIIENOBATEIBHOCTU. BHyTpeHHEee crpoeHue
3B€31. COBpEMEHHBIE MPEJACTABICHUSA O MPOUCXOXKACHUU U 3Boaounu ConHia u
3BE311. DTambl )KU3HU 3BE3 .

Mineunsiii [IyTte — Hama I'amaktuka. Ilonmoxenune m aBmxeHue ConHIA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE OBIPHI B sApax
rajgakTHK.



Bcenennas. Pacuiupenune Beenennoii. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonpiioro B3peiBa. PeukToBOE M3MydYeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyennueckue HaOII0ICHUS

HabmoieHust HEBOOPYKEHHBIM TJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUWIOKEHUHN JJI1 ONPENENCHHUs MOJOXKEHUS HEOECHBIX 00OBbEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEBEPHOro MOJyIIapus U IPKHUE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, ianer, Mneunoro I[lytu.

Ob6o061maroiee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHMM B SKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATUYECKOH cepax NesTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE MUpPA, pOJib (PU3UUECKON TeopUun
B (OPMUPOBAHMU TMpPEACTAaBICHUN O (U3UUECKONH KapTUHE MHpa, MECTO
(du3nyecKoil KapTUHBI MUpPa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUM O IIPUPOJE.

MexnpenMeTHbIe CBSA3U

N3yuenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMaTUKH,
Ononorun, XUMIM, reorpaduu ¥ TEXHOJIOTUH.

MexnpeaMeTHbIe TMOHATHS, CBA3AHHBIE C W3YYEHHEM METOJOB HAyYHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (punmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOeHUE, FIKCIIEPUMEHT, MOJICITMPOBAHHIE, MOJIEIb, U3MEPEHUE.

MaremaTuka: pelieHue CHCTEMBl  YpPaBHEHUW, TPUTOHOMETPUYECKHE
GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U MX IMPOEKIHMH HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOAHBIE 3JEMEHTApPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJIbHUKOB,
onpeesIeHHEe MIOMAaU IIOCKUX GUryp u o0bEMa Tel.

buonorusi: snekTpuyeckue SBICHUS B JKUBOM MPHUPOAE, KoJeOaTelbHbIC
JBUKCHHS B )KUBOW IPUPOJE, ONTUUYECKUE SIBJICHUS B )KUBOM MPUPOJE, EUCTBUE
paauanyy Ha 5KUBbIE OPTaHU3MBI.

XUMUSA: CTPOCHUE aTOMOB M MOJIEKYJ], KPUCTAIUINYECKAs CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

['eorpadus: MarHuTHple TMOMIOCAa 3€MJIM, 3aJ€KU MArHUTHBIX DY,
(boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSICEHU M.

TexHOMOrusA: JMHUK JJIEKTPONEpenad, TEHEPATOp NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUHMOHHAA II€4b, Paaap, PAaAMONPUEMHUK, TEIEBHU30D,



anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes.
OOGecrnieueHre HEYKOCHUTEIBLHOTO COONIOACHUSI 3aKOHHOCTU U MPaB CEMbU U

pebenka, coOmoneHns KOH(DUICHIINATEHOCTH HHQPOPMAIUU O PEOCHKE M CEMbE,
npuopuTeTa 0€30MacCHOCTH peOCHKAa MPU HAXOXKIECHUU B IIKOJIE, OPUEHTHP Ha
CO3/IaHHE B IIKOJIC TICUXOJOTHYCCKH KOMGOPTHON CPEIbl s KaKI0ro peOcHKa U
B3pOCIIOr0, ©0€3 KOTOpOMl HEBO3MOXHO KOHCTPYKTMBHOE B3aMMOJICHCTBUE
IIKOJIBHUKOB U TEJIarOroB.

C yderom paboueil mporpaMMbl BOCHUTAHHUS - OOECIEUYCHHE JTUYHOCTHOTO
Pa3BUTHS IKOJIBHUKOB, MPOSIBIISIONIEECS

1) B yCBOGHMM UMHU 3HAHU OCHOBHBIX HOPM, KOTOPbIE POCCUICKOE OOIIECTBO
BEIPA0OTaI0 HA OCHOBE JTHX IIEHHOCTEH (TO €CTh, B YCBOCHUU MMH COIMAIHHO
3HAYMMBIX 3HAHUN);

2) B pa3BUTUH WX TIO3UTUBHBIX OTHOIICHHWH K OTHUM OOIIECTBEHHBIM
[EHHOCTSIM (TO €CTh B Pa3BUTUU UX COIMATILHO 3HAYMMBbIX OTHOIIICHUN);

3) B NOpUOOpPETEHMM HWMHU COOTBETCTBYIOUIEIO O3THUM IEHHOCTSM OIbITa
MOBEJICHUS, OIbITa TPUMEHEHUs C(HOPMUPOBAHHBIX 3HAHWW W OTHOIICHUW Ha
MpakTuke (TO €CTh B MPUOOPETEHUH HMMH OIbITAa OCYIICCTBICHHUS COIMAIBHO
3HAUMMBIX JICN).

OpueHtarnusi Ha obecreueHre MO3UTHUBHON JUHAMUKH PAa3BUTUS JIMYHOCTH
pebeHka.

N3ydyenne ocoOEHHOCTEH JIMYHOCTHOTO Pa3BUTHS yYAIIUXCS Kjacca depes
HAOIIOZICHUE 3a TOBEICHWEM IIKOJbHUKOB B UWX TIOBCEIHEBHOW JKHM3HU, B
CHEIUATbHO CO3/]aBAEMbIX IMEJArOrMUYeCKUX CHUTYyalUsiX, B UTPax, MOTrPY>KaIOIIMX
peOcHKa B MUP YEIIOBEUCCKHUX OTHOIICHUN, B OPTaHU3YEMBIX IEIaroroM Oecemax
M0 TEeM WM WHBIM HPABCTBEHHBIM IMpo0iieMaM; pe3yibTaThl HaOMIOICHUS
CBEpSIOTCS C pe3yibraraMu Oecell KJIAaCCHOTO PYKOBOAUTENS C POAUTEIISIMU
IIKOJILHUKOB, C TPENOJAIIMMH B €ro KiIacce YYHTEIsAMH, a Takxke (mpu
HEO0OXOIUMOCTH) — CO IIKOIBHBIM IICHXOJIOTOM.

[Tonnepxka peOEHKa B PEHIEHUH Ba)KHBIX JJIl HETO JKU3HEHHBIX MPOOIeM



(HaJIa)KMBaHUE B3aMMOOTHOILICHUN C OJHOKJIACCHUKAMH WIIM YUYUTEJSIMHU, BBHIOOD
npodeccuu, By3a U JaldbHEHIIEro TpyJaoyCTPONCTBA, YCIEBAEMOCTh U T.II.), KOTJa
Kaaas mnpobiema TpaHchHOpPMUPYETCsl KIACCHBIM PYKOBOJIUTENEM B 3adady s
IIKOJIbHUKA, KOTOPYEO OHM COBMECTHO CTAparOTCSl PEUIUTb.

NunnuBunyanbHas paboTa co NIKOJIbHUKAMHU KJlacca, HallpaBJIeHHAs Ha
3aMOJIHEHUE UMU JIMYHBIX TOPT(OIHO, COBMECTHBIN aHaIM3 YCIIEXOB U HEy/au.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS TTPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA
OcBoenue yueOHoro mnpeamera «®Pu3uka» Ha YpPOBHE CpPEOHEro OOLIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTHh JTOCTHXKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.
JIMMHOCTHBIE PE3VJIBTATHI

JInyHOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOro nmpeamera «Du3nka» AOIKHBI
OTpaxkaTh TOTOBHOCTb M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpPMHUPOBAHHON BHYTPEHHEW TMO3UIIMENH JMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpHCHTAIlUH, TO3UTHUBHBIX BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KXU3HEHHOTO
OTbITA W OTBITA JCSTEIILHOCTU B IMPOIECCE peaTn3allid OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIHLHOU JIEATETLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpakIaHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YYaIOIIEerocs Kak akTUBHOTO M
OTBETCTBEHHOTO YJI€HA POCCUHUCKOr0 OOIIECTBa;

NPUHATHE  TPATUIIMOHHBIX  OOIICUETIOBEYECKUX  T'YMAHUCTHYECKUX U
JNEMOKPaTUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIbHOCTh B MHTEpecax IpaxJaaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3aIli;

yMEHHE B3aUMOJICUCTBOBATh C CONMATLHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM €SI TEIbHOCTH;

2) MaTpuOTHYECKOTO BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKCHHSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeSATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAyIIero;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA,
npucCyIero pu3ndeckoi Hayke;

5) Tpy10BOTO BOCIIUTAHMUSI:



HMHTEpEC K pa3IMuHbIM cdepam npodhecCUOHANbHOU JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 pea30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO U caMOOOpa30BaHUIO B 00J1acTH
(bU3UKY HA TPOTSHKEHUN BCEH KU3HH,

6) KOJIOTUYECKOT0 BOCTIUTAHMUS:

c(OPMHUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpHl, OCO3HaHHE TJI00aIbHOTO
XapakTepa 3KOJOrHYECKUX MpoOiem;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE JIEMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HaHUSA LEJIeH YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

pacUIMpEeHUE OIbITa JIEATEITbHOCTH HKOJOTHYECKON HAMpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3UKeE;

7) IEHHOCTH HAy4YHOT'O MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHUE LIEHHOCTH HAYYHOM JESATENbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4eHUss  (UBUKU  OCYIIECTBISATh MPOEKTHYID H  HCCIIEI0BATEIHCKYIO
NEeATEILHOCTh HHANBUAYAILHO U B TPYTIIIC.

METAITPEJIMETHBIE PE3VJIbTAThI
[To3naBaTenbHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUS
ba3oBeie nornueckue AEUCTBUA:

CaMOCTOATENbHO  (OpMYJIHpPOBaTH W aKTyalIM3upoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACTATh U NEATETbHOCTH, 3a/laBaTh MapaMeTpbl W KPUTEPUU HX
JOCTYDKCHHSI,

BBISIBIIATH  3aKOHOMEPHOCTH W TPOTUBOPEUMsT B  paccMaTpUBAEMBIX
bU3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IUJIaH PEIICHHUS MPOOJEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepraIbHBIX 1 HEMaTEPUATbHBIX PECYyPCOB;

BHOCHUTBH KOPPEKTHUBHI B JACSITEIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1IEJI5IM, OLICHUBATh PUCKHU TIOCIIEIACTBUMN JAEATEIHHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie Hcciie0BaTENbCKUE JEHCTBUSA:

BJIAJICTh HAyYHOW TEPMHMHOJIOTHEH, KIIIOYEBBIMH TOHSATHUSIMU M METOIaMHU
bu3nYecKoil HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIE0BATEIBCKON U MPOEKTHOU JESTEIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY



METOJIOB pelieHHs 3a7ad (U3HUECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JCATEIBHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUSA, €0
WHTEPIPETALNHA, TPEOOPA3OBAHUIO M TPUMEHEHHUIO B PAa3JIMYHBIX YyYeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YYCOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpEIICHUs, HaXOIUTh apryMEHTHl IS J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIIICHHUS,

aHAMM3UPOBAaTh TIOJNIYYCHHBIC B XOJ€ pEIICHHUS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIHHOU
NESATEILHOCTH, B TOM YHCIIC TIPH U3YICHUHN (U3HUKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUSA 10 (U3MKEe B MPAKTUYECKYIO 00JaCTh
KU3ZHEIEITeIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPE/IaraTh OPUTHHAILHBIC TIOIX0/IbI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.
PaGota ¢ undopmarnueii:

BJIQJICTh HABBIKAMHU TIOJYYCHHS MHPOpMAUHU (HU3UIECKOTO COJCPIKAHUS W3
WCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIISATh ITOMCK, aHaJIu3,
CUCTEMATHU3AIMI0 U WHTEPIPETAli0 WH(DOpMAIMU pa3InYHBIX BUAOB U (PopMm
MIPE/ICTABJICHHS;

OILICHMBATH JOCTOBEPHOCTHh HH(OpPMAIIHH;

UCIIONIb30BaTh  CpPeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIMICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIIMOHHBIX
3a7ad ¢ CcOONIOJIecHHMEeM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH O€30IMacCHOCTH,
TUTHCHBI, PECYypCOCOEpeEeHHUs, TPABOBBIX H OTUYECKHUX HOPM, HOPM
uH(MOpPMAIMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B Pa3IUYHBIX (dopmarax C
y4€TOM Ha3HAYCHUS HHPOPMAIIUU | TIEJICBOM ayAUTOPHH, BEIOMpAs ONITHMAIIBHYIO
dbopMy TIpEeACTABICHHS ¥ BU3YaTH3allNN.

KoMMyHHKaTHBHBIC YHUBEpPCATbHBIC YUEeOHBIC JCHCTBUS:
OCYIIECTBIIAThH OOIIEHNE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MDIUKTHBIX CUTyallui W CMsT4aTh
KOH(JIUKTHI;
pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;



MIOHUMAaTh M MCIIOJIB30BAaTh MPEUMYILECTBA KOMAHAHOM M WHIMBHUIYaJbHOU
paboTHI;

BBIOMpATh TEMaTUKY M METOIbl COBMECTHBIX JEUCTBUU C YUE€TOM OOUIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WICHA KOJIJIEKTUBA;

[IPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICMCTBUS IO €€ JOCTHMIKEHUIO: COCTAaBIISITh IUIAH JICWCTBUU,
pacnpenensaTb pojidi ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJON0 yYaCTHUKA KOMAaHJIbl B
oOmTuii pe3ysabTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TIPOEKThI, OLEHUBATH MAEU C IMO3UIUM HOBHU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYAIHSIX, TIPOSIBJISITH TBOPYECTBO M BOOOPaKEHNE, OBITh MHUIIUATUBHBIM.

PerynaruBHbie yHUBEpcaibHble yueOHbIE AEUCTBUS
Camoopranuzanus:

CaMOCTOATENIbHO OCYLIECTBJIATh MMO3HABATENIbHYIO JESATEIBHOCTh B 00JacTH
(GU3MKM M acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOATENIbHO COCTABJIATh IUJIAH PEIICHHS PAcCUE€THBIX M KaueCTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PadOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsM;

pacIMpATh paMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLIEHHBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTpPOJIb, SMOIIMOHAJIbHBIN UHTEIJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/JI€Th  HABbIKAMU  I[IO3HABATEJIBHOM  pediiekcuM  Kak  OCO3HaHUs
COBEPILAEMbIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBAaHHUIA;

UCIIOJIb30BaTh MPUEMBI peQIIEKCHH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peneHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHHIO;



MIPUHUMAaTh MOTHUBBI W apryMEHTbl JPYTrUX IIPU aHajdu3e pe3yJIbTaTOB
JEATEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsI CBOM HEJOCTAaTKHU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apPryMEHThl JPYTrUX IMPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B npouecce nocTHKeHHsI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3uKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOyYarOUIUXCs
COBEPILIEHCTBYETCS AMOIUOHATIbHBIN UHTEJUIEKT, peAnoJIaralomi
c(hOpPMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOM AMOIMOHAILHON CdepBl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHUHHMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJECHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HYMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTIKECHUIO LIEJIU U
yCIexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh HMCXOJSI U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTh €r0 TMPHU OCYIIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

[MPEAMETHBIE PE3VYJIbTATEI

K xoniry o6yuenus B 10 kitacce npeamMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpaA, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKOUN AEATECIIBHOCTH JIIOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHualibHas TOYKa, UHEepIUaIbHasl CUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEIIO,
UJCaJbHBIN a3, MOJEIN CTPOEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJN, TOUECUHBIN
AIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 33]1a4;

pacrmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHUYECKON TEOPUU CTPOECHUS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMAJIEHUE TeJ, JBHKEHUE [0 OKPYKHOCTHU, HHEpLUS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOSHHUE >KUIKOCTEH



U TBEPJBIX TeJ, U3MEHEHHE 00BhEMA TeJl MPU HarpeBaHuu (OXJIaXKIEHUH ), TETNIOBOE
paBHOBECHE, HCHApPEHHE, KOHJCHCALMs, IJIaBJICHUE, KPUCTALIU3ALMS, KUIICHUE,
BJIA)KHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUA I'a3a IPU €r0 HAarpEBaHUU B 3aKPBITOM
COCyZE€, CBS3b MEXAY MapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJICKTPU3ALMA TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMHUCBHIBATh MEXAHUYECKOE JBHKCHHE, MCMOJb3yS (DU3NYECKUE BEIIMYHUHBIL:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJia, CHIa,
MMIYJIbC Te€JIa, KNHETUYECKAas dHEPrusi, MOTCHUUAIbHAS YHEPIrusi, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBATh
(bU3NYECKUN CMBICT HUCIOJIb3yeMbIX BEIMYHMH, WX O0O3HAYCHUS U CIWHHUIIB,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUUHY C JAPYTUMHU
BEJIMUMHAMU;

ONMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIB3ysl (DM3WYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPIrus XaOTHUYECKOI'O JIBUKEHUSI MOJIEKYJI, CPEIHEKBAaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIe3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MPU ONKHCaHUU
MPaBWIbHO TPaKTOBaTh (DU3MYECKUN CMBICI HCHOJIB3YEMbIX BEJIMYHMH, HX
0o0O3HAaUeHUs W EAWHUIBI, HAXOAUTh (OPMYJBI, CBSI3BIBAIOIIME JAHHYIO
(bu3NYECKYyIO BEIUYUHY C APYTUMU BEJIUUYUHAM;

ONKMCHIBATh U3YUEHHBIC IEKTPUUYECKUE CBOMCTBA BEIIECTBA U SJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEIUUYUHBI: JICKTPUUECKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD M0JIs, MOTEHIHAN, PA3HOCTh ITOTECHIMAJIOB;
IpU ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOIb3YyEMBIX
BEJIMYMH, UX OO0O3HAUCHUs] W EIWHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO0 BEIUYMHY C IPYTUMHU BEJIMYNHAMM;

aHaJIM3UPOBaTh (PU3UYECKUE TPOLIECCHl U SIBJICHUS, UCTONB3YS (HU3UUYECKUE
3aKOHBI Y MPUHIMIIBL: 3aKOH BceMupHOTro Tsarotenus, I, II u III 3axonsr HeroToHa,
3aKOH COXPAHCHUSI MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHS MMITYJIbCa,
MPUHIUIT CYHEPHO3UIIMA CHUJI, MPUHIIMII PABHOIMPABUS HHEPIMAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C
aOCOJIFOTHOUM TeMmmepaTypou, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasanyarbh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC NPUHIMUIIBI  JIEUCTBUS  MAaIlllMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuyaTh YCIOBHS MX O€30MacHOTO WCIIOIh30BAaHUS B
MMOBCEHEBHOM JKU3HU;



BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICAOBAHUIO (DU3WYECKUX SIBICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopmynupoBath mpobiieMy/3agadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEJIOKEHHOTO OO0OPYJOBaHHUS, MPOBOAMUTH OIBIT U
(GbopMyIHPOBATH BHIBOJIBI;

OCYIIECTBIISAITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI M HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKU MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCITOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcupoBaTh pe3yibTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B
BU/JIE TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOABI IO pe3ybTaTaM UCCIIEeI0BaHMUS;

co0MI01aTh MpaBuja OE30MacHOTrO TpyJa MPHU MPOBEICHUU HCCIECIOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATEIbCKOW M MPOEKTHOU
JESTEIbBHOCTH C KCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOICTB M J1aOOpaTOPHOIrO
o0opyI0BaHUS,

pemiarb pacu€éTHblEe 3aJaud C SIBHO 3aJaHHOM (PUM3MYECKOW MOJENbIO,
UCIIOJNB3Ys (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4n
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEIHMYUHBI U (HOPMYIIHI,
HeoOXoauMble NIl €€ pelIeHUs, NMPOBOJIUTH Pacué€Thl U OIEHUBATh PEATBLHOCTDH
MOJIYYEHHOTO 3HAYeHUs (PU3UUECKON BEIMYMHBI;

penaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM HA HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nYecKue IBICHUS;

UCIIOJIb30BaTh  MpU  pPEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHbIE
uH(OpMAIMOHHBIE TEXHOJOTUH JI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y IPEICTABJICHHS YYEOHOU M HayYHO-NIONYJIAPHON MH(POpPMALMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIYYaEMYI0 HH(OpMaLHIO;

MPUBOIUTH IPUMEPHI BKJIA/1a POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUtsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaILLEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAHEHHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IOBEACHUS B OKPYXKAIOLIEH CpeJIE;

paboTath B TIpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PpabOTy TPYIIbl, PaALMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aJI€KBaTHO OLICHUBAThH
BKJIAJT K&JKJIOTO U3 YYACTHUKOB T'PYMIIbI B PELIEHUE paCCMAaTPUBAEMON TPOOIIEMBI.



K xoniry 00yuenus B 11 kitacce npeamMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX PoOJb U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3nYecKo KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJENCH:
TOYECYHBIN AJIECKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO s/ipa MPHU PEHIeHUU (PU3MUECKHUX
3a/1ay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHHUS (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMarHuTHAas WHAYKLMs, JCHCTBHE MArHUTHOrO TIOJNS HAa
MIPOBOJIHUK C TOKOM W JBIDKYIIMICS 3apsll, dJEKTPOMArHUTHBIE KOJCOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PAaCIpPOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
untepdepenius, audpakius W OOJSpU3allUdS  CBETa, JHUCHEPCUS CBETa,
dbotoanexTpudeckuii 3gdexT (hoTodrdPdhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa aromMa BOJIOPOJIa, €CTECTBEHHAass M HMCKYCCTBEHHas
PaaOaKTUBHOCTB;

OMUCHIBATh W3YUYCHHBIC CBOWCTBA BeEIIECTBA (AIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYH0  MPOBOJUMOCTh  pa3IUUHBIX  Cpel) U
JIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YSd (HU3UYECKUE BEITMYMHBI:
AIEKTPUUYECKUIN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIMPSKEHUE, IICKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIDKYIIAs Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MOJisA, cwia Ammnepa, cuia JlopeHna, WHIYKTUBHOCTB
KaTYILIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJeH, MEpHOoJl M YacToTa
KoJeOaHuil B KoyeOaTeIbHOM KOHTYpE, 3apsj M CHJa TOKa B IHpoLecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE U
ONTUYECKas CWUJla JIMH3bI, MPU OMHCAHUM MPABUIHLHO TPAKTOBaTh (U3UYECKUI
CMBIC]I HCIIOJIb3YEMBIX BEIWYUH, HMX OOO3HAYCHHS U CJAUHUIIBI, YKa3bIBaTh
dbopMyJbl, CBS3bIBAIONIME JAHHYIO (U3UYECKYIO BEIMYUMHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh H3YYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
bu3nYecKue BEIMYUHBI: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JJWHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPHO/I TIOJTypaciiaia, YHEPTUsl CBSI3U
aTOMHBIX SIJIep, NpPU OIMKCAHUM TMPABWIBHO TPAKTOBAaTh (DU3NUECKUN CMBICI
WCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAUCHWS W CIWHUIIBI, YKa3bIBaTh (hOPMYIIHI,



CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3UUECKON BEIUYUHBI,

aHANIM3UPOBaTh (PU3MUYECKHE MPOLIECCHl U SBJICHUSA, UCIONb3Ys (PU3NUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO U MAPaJLIEIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIUH, 3aKOH MPSIMOJMHENHOTO PacCIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODUHIITEeHA Mia Pororddexra,
3aKOH COXPAHEHHUS] DHEPruU, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsAJ]ia, 3aKOH COXPAHEHHs] MACCOBOIO 4YMCIIa, MOCTysaTsl bopa,
3aKOH paJMOaKTUBHOIO pacmaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUlbl, 00J1acTH)
IIPUMEHUMOCTH;

OINpPENENATh HAIIPaBJICHUE BEKTOPA UHIYKIIMH MAarHUTHOTO MOJISl POBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTb U OIUCHIBATh M300pAKEHHUE, CO3[aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBINIOJIHATh HAKCIIEPUMEHTHI IO HMCCIEAOBAHMIO (PU3WYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMynupoBath mpoOieMy/3ajauy UM TUIOTE3Y Y4yeOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHUS, NPOBOAUTH OMNBIT U
bopMyIMPOBATH BHIBOJIBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHbIE U3MEPEHUST PU3NYECKUX BEIUYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MTOIPEIIHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUMN: MpPU O3TOM KOHCTPYUPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIWYUH B BUAE TAOJIHULl U
rpa(uKoB, AeNIaTh BHIBOJBI 10 pE3yJIbTaTaM UCCIEAOBAHMS;

coOMI0IaTh MpaBuja OE30MacHOro TPyJa MPHU MPOBEACHUU WCCIECIOBAaHUI B
pamMKax Y4eOHOro 5SKCHEpHMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOM W IPOEKTHOM
JESTEIbBHOCTH C KCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOICTB M J1aOOpaTOPHOIrO
o0opy0BaHUS,

pemiarb pacu€éTHble 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOM MOJENbIo,
UCIOJB3YS (PrU3MUecKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJauu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HMUECKUE BEIHMYUHBI U (HOPMYIIHI,
HEOOXOAMMBIEC IJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOTO 3HAaYeHUs (PU3UUYECKON BEJIMYMHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHIl C ONMOPOM Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIOJB30BaTh  NPU  PEIICHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
uH(OPMAITMOHHBIC TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIUN
U TIPEJICTABJICHUS YU4EeOHOM U HayYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJy4aeMyr0 HHPOpMaIIHIo;

OOBSICHATh TPUHLMIBI JEHCTBUS MAallWH, TPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pPa3inNdaTh YCIOBHS MX 0€30MaCHOTO MCTOJIB30BAHUS B TIOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCITOJIB30BaTh TEOPETHUYECKUE 3HAHUSA TO (U3UKE B MOBCEIHEBHOW JKU3HU
JUTst o0ecrieueHus: 0€30MacHOCTH MpU OOpaIEHUH ¢ MIPUOOpPaAMU U TEXHUYECKUMU
YCTPOMUCTBAMM, JIJIsi COXPAHEHUSI 3JIOPOBbSI M COOJIIOJICHUS] HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B Tpynmne C BHIMOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATIBHO paACHPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIMUSX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Kontposbubie  IIpakTuuyeckue
NPOrpaMMmblI Bcero o0pa3oBare/bHbIC
padoThI padoThI
pecypchl

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

https://www.yaklass.ru
1.1 ®dwusuka ¥ METOIbl HAYYHOTO MMO3HAHUS 2 https://videouroki.net
https://resh.edu.ru

Wroro no pazneny 2

Pa3zpen 2. MEXAHUKA

2.1 Kunemaruka 5 https://foxford.ru
https://fipi.ru/ege/otkrytyy-
2.2 JuHamuka 7 bank-zadaniy-ege
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE 6 1 1 https://foxford.ru
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KUHETHIECKOM 9 1 https://phys-

' TEOpHH ege.sdamgia.ru/
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 https://100ballnik.com
33 ArperaTHbie COCTOSIHUS BEIIIECTBA. 5 https://phys-

®da30BbIC MTEPEXOJIBI ege.sdamgia.ru/



https://www.yaklass.ru/
https://videouroki.net/
https://foxford.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://foxford.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

Hroro no pasaeny

Pa3nen 4. JIEKTPOJANHAMUKA
4.1 DIIeKTpoCcTaTUKA

492 [TocTosAHHBIN 51eKTpUYECKUi TOK. TOKH B
' Pa3IMYHBIX Cpejiax

Hroro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II0O [TIPOTPAMME

24

10

12

22

68




11 KVIACC

Kosn4yecTBo yacos DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabnbie IIpakTHueckue
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MarHuTtHoe 1oJie. DJIeKTpOMarHuTHas https://www.yaklass.ru
1.1 11 1 3 T -
WHTYKITAS https://videouroki.net
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHHUYECKUE U DIICKTPOMArHUTHBIE https://resh.edu.ru
2.1 9 1
KoneOaHus https://foxford.ru
59 MexaHnyecKHe U 31EKTPOMArHUTHbBIE 5 1 E;tr?li/z/ ;Idpa:r-]l’ili//i%(ZOtkatVV-
BOJTHBI
https://phys-
2.3 Onrrka 10 3 ege.sdamgia.ru/
https://100ballnik.com
Hroro mo pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

OCHOBBI CIELIUAJIBHOU T€OpUU

https://www.yaklass.ru

3.1 OTHOCUTEIHBHOCTH 4 1 https://videouroki.net
Uroro no pazaeny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOU ONTHUKHA 6 https://www.yaklass.ru



https://www.yaklass.ru/
https://videouroki.net/
https://foxford.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://www.yaklass.ru/
https://videouroki.net/
https://www.yaklass.ru/

4.2 Crpoenue atoma
4.3 ATOMHOE SApO

Utoro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

4
5

15

https://videouroki.net

https://www.yaklass.ru

5.1 DJIeMEeHTHI aCTPOHOMHH U acCTPOOU3ZUKU 7 https://100ballnik.com
Hroro no pazneny 7
Pasznen 6. OGOBHIAIOIIEE IOBTOPEHUE
https://phys-
6.1 Oo6o0mmatoriee MOBTOPEHHE 4 ege.sdamgia.ru/
HUroro mo pazaey 4
PesenBHOE BOEMS 3 https://resh.edu.ru
p P https://foxford.ru
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68



https://videouroki.net/
https://www.yaklass.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://foxford.ru/

HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
uudposbie
Tema ypoka Kontpoabubsie IIpakTnueckue p
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

®uznka — Hayka o npupoae. Hayunsie 1 bubmuorexa [JOK
METO/IbI ITI03HAHUS OKPYIKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopmMupoBaHun
COBPEMEHHOMN i)a YHOU qu I"I)‘I/IHIi MHpa, B 1 bubmorexa HOK

P . Y P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU EATETLHOCTH JIIOICH
MexaHnyeckoe IBUKEHUE.
OTHOCHUTENHFHOCTh MEXaHUYECKOTO 1 bubmmoreka [JOK
nerxeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHoMepHOe NpaMoInHENHOE IBIKECHUE 1 buGnnorexa [IOK

P P https://m.edsoo.ru/ff0c3620

PaBHOYyCKOpEHHOE MTPSIMOJIMHEIHOE 1 bubmmorexa LIOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e
CBobOosHOe majeHue. Y CKopeHue 1 bubnnorexa [JOK
CBOOOTHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBumxenue. /Ipmxenue 1 bu6mmoreka [IOK
MaTepuaibHOU TOUYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Mpunnun otHOCcHTENbHOCTHU ["anumest.
HMNnuepuuanbubie cucreMbl orcueta. IlepBriil 1 buGnnorexa [IOK

P P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuia. [IpuHnun cynepno3unuu 1 bu6numoreka [IOK


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

cuit. Bropoi 3akoH HeroTtoHa 1uist
MaTepuaIbHON TOUKU

https://m.edsoo.ru/ff0c3be8

10 Tpetuii 3akoH HeroTOHA /1719 MaTepUaIbHBIX bubmuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOTO TsroTeHus. Cuna bubnnoreka [JOK
TsKkecTH. [lepBasg KocMu4eckast CKOpOCTb https://m.edsoo.ru/ff0c3d00
bu6nuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena httos://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koaddunuent tpenus. Cuina
13 conpOTI;IBneHI/I;I npql)/l(bﬂsmeHHTlfTena B bubmmorexa [JOK
https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM Ta3e
[TocTynarenbHOe U BpaliaTesibHOE
14 JBUKEHHE a0COMIOTHO TBEPAOTO TeEa. bu6nmoreka [JOK
MowmenT cusl. [lneuo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENIA
Nmnynsc MaTepuaibHOW TOUYKH, CUCTEMBI
15 MaTepuajbHbIX TOYEK. IMITyIbC CUIIBL. bu6nmoreka [IOK
3aKoH coxpaHEHUs UMITyjbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIYKEHUE
PaGota u momrHOCTh cuibl. Kunetnueckas
16 sHeprus mMarepuanbHoi Touku. Teopema 00 Bubnmorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUH
[TotenumansHas sueprud. [lorennuanpHas
17 SHEpPrus ynpyro neopMUpPOBaHHOM bubmuorexa [JOK
npy>kuHbl. [loTeHIManbpHas 3Heprus tena https://m.edsoo.ru/ff0c461a
BOJIM3H MIOBEPXHOCTH 3eMIIH
18 TloTeHnuanprHBIE U HENMOTEHIIUAILHEBIE CUJIBI. bu6mmoreka [{OK

CBs3b pa6OTLI HCIMIOTCHIIMAJIBbHBIX CUJI C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

M3MEHEHUEM MEXaHUYECKON SHEPTUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPrUuu

JlabopaTtopHas pabora «lccnenoBanue
CBSI3HM pabOThI CHITBI C U3MEHEHHEM
MEXaHWYECKON YHEPTUU TeJla Ha TIpUMepe
PaCTsHKEHUS PE3UHOBOTO KIyTay

20

21

22

KontposbHas paboTa mo teme
«Kunemartnka. Jlmnamuka. 3aKOHBI
COXpAHEHHUsI B MEXaHUKEY

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETHUYECKOU Teopun. bpoyHoBCcKoe
nswkenue. Auddyszus

Xapaxkrtep JBUKEHUS U B3aUMOJICHCTBUS

YacTHIl BemecTBa. Moienn CTpoOeHHus Ta30B,
JKUAJIKOCTEN U TBEPJIBIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27
28

Macca monekyin. KonuuecTBo BemiecTsa.
[Tocrostnuast ABoraapo

TennoBoe paBHOBecue. TemnepaTypa u eé€
n3mepenue. [llkana remneparyp Lenabcus
WNneanwusiii raz B MKT. OcHoBHOE
ypaBHenue MKT

AOcommoTHas TemMrepaTypa Kak Mepa
CpEeIHEN KHHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

3akoH JlampToHa. 'a30BEIC 3aKOHBI

JlabopartopHas padota «MccnegoBanue

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCUMOCTH MEXY ITapaMeTpamMmu
COCTOSIHMS Pa3pEKEHHOI0 raza

I/IBOHpOHCCCBI B nJ€aJIbHOM ra3c u ux

bu6nmorexa [{OK

29 rpadguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BryTpeHHss sHEprus TepMOAMHAMAYECKON
30 CHCTEMBI M CTIOCOOBI €€ N3MEHCHMUS. bubmuoreka [JOK
KomnuecTBo TeruioTs u padota. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJHOATOMHOTO HUJCAIbHOTO rasa
bu6mmoreka [IOK
31 Buytet Tenomepe ay https://m.edsoo.ru/ff0c5c36
VY nenapHas TEMI0EMKOCTh BEIIECTRA.
32 KomnyecTBo TETIIOTHI pH TEIIONEepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHBIi mporecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bu6mmorexa [IOK
MPUMEHEHHE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTumocTs poIieccoB B MPHUPOJIE. bubnnoreka [JOK
BTopoii 3aKk0H TEpMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevictBus u KII/] TernmoBoit bubmuoreka [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/]
37 DKOJOTHYECKHE MPOOIEMbI
TEIJIO3HEPTETUKU
38 O606maromuii ypok «MosnekysipHas bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbnas padora no teme
39 «Monexynsipaas ¢pusuka. OCHOBBI Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapoobpazoBanue 1 KOHJEHCAIIHS. bu6nmoreka [JOK


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

Hcnapenue u xunenue

AOCom0oTHAS U OTHOCUTENbHAS BIAXKHOCTD

https://m.edsoo.ru/ff0c63b6
bu6mmoreka [IOK

41
BO3Ayxa. HaceileHHsIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe Tteno. Kpucrammueckue u
42 aMmopdHbIe TeJa. AHU30TPOIHS CBOMCTB bubnnoreka [JOK
KpUCTaUIOB. JKHUJK1Ee KPUCTAILIBL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTEPHUATIbI
43 [InaBnenue u xpucramumsanus. Y AejIbHast bu6nuoreka [IOK
TerutoTa riasieHus. CyommManus https://m.edsoo.ru/ff0c6708
bu6nmoreka [JOK
44 VYpaBHeHue TernoBoro 6anaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Tei. DIEKTPUUECKUH 3apsi. bubnnorexa [JOK
JIBa BUa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc
[IpoBOgHMKY, TUINEKTPUKU U
46 n:n TIPOBOTHUKH 3aKzH COXpaHEHUs bubmorexa HOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
47 B3aumoneiictue 3apsanoB. 3akoH Kyiona. bubnuoreka [JOK
TodeuHbIi 2JIEKTPUIECKUH 3apsi https://m.edsoo.ru/ffOc6ced
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA.
48 [IpuHIU CynepHO3UIIUN AIEKTPUICCKUX bubmmorexa [JOK
p UH ynep H . P https://m.edsoo.ru/ff0c6df2
nosiel. JInHum HanpsKEHHOCTH
49 PaGota cuit 37eKTpOCTaTHYECKOTO MOJIS. bubnnorexa [JOK
Ilorennuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOHUKY U TUIIEKTPUKH B
50 3J'Ipel( OCTaTHYECKOM HOIJ)'IC bubmorexa HOK
R ) https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MIpOHUIIAEMOCTb
N bubanorexa [JOK
51 Onexrpoémkocts. Konaencarop nomotexa L

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

53

54

55

56

DNEeKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOPA.
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa

JlaGopaTtopHas pabora "3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'

[IpyHOHAIT NENCTBHS U IPUMEHEHHE
KOH/ICHCAaTOPOB, KOIIMPOBAJIBHOIO aNIapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3aiuTa. 3a3eMIIeHUE 3JIEKTPOIpHOOpOB

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymiectBoBanus. [loctosgaubIil Tok. Cuna
toka. Hanpsixenue. ConpoTusienue. 3aKoH
OmMa 151 yyacTka [ernu

[MocnenoBarenbHOE, MapauieIbHOE,
CMEIIaHHOE COCTMHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «3ydenune
CMEIIAHHOTO COCTMHEHHS PE3UCTOPOB»

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [{OK

0.5 https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLTHOCTH 3IEKTPUUECKOTO TOKA.
3akon Jxoynsa-Jlenna 3akon Oma mis
MTOJTHOM (3aMKHYTOM) AJIEKTPUIECKOM IICTIH.
Koportkoe 3ambikanue. Jlaboparopnas
paborta «M3mepenne DJIC ncrounrnka Toka u
€ro BHYTPEHHETO COIPOTHUBIICHUS

bu6nuoreka [JOK

0.5 https://m.edsoo.ru/ff0c7838

58

59

[ToaroToBka K UTOrOBO KOHTPOJIBHOMN
pabore

Hrorosas koHTpoJbHAsA paboTa

60

DNeKTpOHHAs IPOBOJAUMOCTH TBEPABIX
METaJJIOB. 3aBUCUMOCTh COTIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBhI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CBepXnpoBOAUMOCTb DJIEKTPUUECKHI TOK B
BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

HOJ'IyrIpOBOI[HI/IKI/I, X cOOCTBEHHASI U

bu6mmoreka [{OK

61 . CBoii —nN- 1
MIPUMECHAS IIPOBOAMMOCTD. L-BOHCTEA P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI
DIEKTPUUYECKHI TOK B pacTBOpax U
62 paciuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DIIEKTPOJIMTHYECKAS] TUCCOIUALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUH TOK B razax.
. . bubnuorexa [JOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DneKTpuyecKre Mpudophl U YCTPOMCTBA U UX
64 il aKTIquCKoe 1| I/II)MCHEHI/IG };[ zBI/IJ'Ia 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
bub6nmmnoreka [JOK
i 1
65 O06006manmuil ypok « IEKTPOTUHAMHUKAY) httos://m.edsoo.ru/f0ca8be
KonTponbHas padbora no teme
66 «Onekrpocratuka. [1ocTosHHBIH 1 bubnnorexka [JOK
JJIEKTPUYECKUN TOK. TOKHM B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHblit ypok. KonTponbHas paboTa o 1 bub6nmoreka [IOK
TeMe "DneKkTpoaruHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHelil ypok. O6001maromuii ypox 1o 1 bubmuorexa [JOK
temaM 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
uudpossie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
ITocTosTHHBIC MATHUTHI U UX
B3aumoieiictBue. MarautHoe noJsie. Bektop 1 bu6mmorexa [IOK
MAarHUTHON UHIAYKUHUH. JINHUYM MarHUTHOU https://m.edsoo.ru/ff0c9778
WUHIYKIHH
MarsuTHO€ 10J1€ IPOBOJHUKA C TOKOM.
OnrsiT Opcrena. Bzaumonelicteue 1 bubnuorexa [IOK
P i https://m.edsoo.ru/ff0c98fe

MTPOBOTHUKOB C TOKOM
Jlaboparopnas pabota «3yuenue 1 1 bubmmnoreka [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TIOJISl HA IPOBOTHUK C
tokoM. Cuita Amniepa. JlabopaTtopHas 1 1 bubanoreka [JOK
paborta «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM»
JleficTBME MarHuTHOTO IIOJISI Ha
JBIDKYIIYIOCS 3apsbKeHHYI0 yacTuily. Cumia 1 bubmorexa HOK

ymy P 4 Y https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cunsl Jlopenia
DnekTpoMarauTHas HHAYKIUs. [loTok
BEKTOpa MarHuTHOM uHaykuuu. IJC 1
MHIYKUUU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Gapanes
Jlaboparopunas padota «lccnenoBanue 1 1 bubmuorexa [JOK

SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUW»

https://m.edsoo.ru/ff0cal50



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
https://m.edsoo.ru/ff0ca150

10

11

12

13

14

15

NHayKTUBHOCTB. SIBIEHME CAMOUHAYKIUH.
O/C camouHyKIMHU. DHEPTUsi MArHUTHOTO
TIOJIS KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE
moJie

TexHn4eckue yCTponuCTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHII,
MHAYKIMOHHAs TI€Yb

O60o6maromuii ypok « MarHuTHOE MOJIE.
DIeKTPOMArHUTHAS HHIYKIIHASD

KonTponbHas pabota no teme «MaruutHoe
noJie. DIeKTPOMAarHuTHAs UHAYKIHSDY

CB0OOIHBIE MEXAaHNYECKUE KOIeOaHMS.
[Mapmonuueckue kosebanus. Y paBHEHUE
rapMoOHHYeCKuX Kojebanuii. [IpeBpamenue
SHEPTUH

Jlaboparopnas padota «lccrienoBanue

3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUA
rpy3a Ha HUTH OT JUTMHBI HUTH W MacChl

rpy3a»
KonebarenbHblil koHTYp. CBOOOIHBIE

OJICKTPOMArHMTHBLIC KOJICOaHHS B nacaJIbHOM

K0JIe0aTeIbHOM KOHTYpPE. AHAIOTHS MY
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJIeOaHUSIMU

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYype

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBneHue o 3aTyxXaromuX KOJIeOaHUsX.
BrIiHyX1eHHbIE MEXaHUYECKHE KOJIeOaHusl.

bu6nmoreka [JOK

16 Pe3onanc. BeinyxneHHbIe https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHUTHbIE KoeOaHus
Ilepemennsbiit Tok. CHHYCOUJAJIBHBII
17 IIEPEMEHHBIN TOK. MOIIHOCTB IEPEMEHHOTO bubnuoreka [IOK
TOKA. AMIUTUTYAHOE U JEHCTBYIOILIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA U HaIPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenada
U MIOTPeOJICHHUE AIIEKTPUUECKON SHEPTUU
VY CTpoiCTBO 1 IPaKTUYECKOE TPUMEHEHHE
19 ANIEKTPUYECKOTO 3BOHKA, FeHepaTopa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, IMHUN AJIEKTponepeaay
DKOJIOTHYECKHE PUCKU IIPU TPOU3BOJICTBE
20 anekTposHeprun. KyabpTypa ucronb30BaHus
AJIEKTPOIHEPIUU B TOBCETHEBHOM KU3HU
MexaHuuyeckue BOJIHBI, yCIOBUS
21 pacnpoctpanenus. [lepuoa. CkopocTth bu6mmoreka [IOK
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOJI0JIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnnoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNEeKTPOMarHUTHBIE BOJIHBI, X CBOMCTBA U bubnnorexa [JOK
ckopocTb. IlIkana smeKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEIEBUACHHUS.
PazButue cpencts cBsazu. Pagnonokanus
25 Kontponbras pabota «Konebanust 1 BOJIHBI) bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8



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

[IpssMOnMHENHOE pacIpOCTPAHEHUE CBETA B

26 OJHOPOIHOM cpene. ToueuHblil ICTOYHUK bubnmorexa [IOK
P peae. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [TocTpoeHne n3o0pakeHuil B brbsmorexa [OK
' P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
[Ipenomnenue ceta. [loaHOE BHyTpEeHHEE
28 oTpakenue. [IpenenbHbIil yroa moiaHoro brbmmorexa [OK
p P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKECHHUS
29 Jlaboparopnas padota «3mepenue bubnmoreka [JOK
MMOKA3aTeIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0pakeHuil B IMH3E.
30 dopmysia TOHKOH JTMH3EL. Y BeTUYCHHE bubmmorexa [JOK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnas pabota «lccnenoBanue
CBOWCTB M300paXCHUH B JTMH3aX)
Hucnepcus cera. CloKHBIA COCTaB OEJI0TO
32 cseta. Lger. JlaboparopHas pabota
«Halmronenue nucrnepcuu cBeTay
33 Wnrtepdepennus creta. Audpaxius ceera. bubnmnoreka [JOK
JudppakironHas pemeTka https://m.edsoo.ru/ffOced22
ITonepedHOCTH CBETOBBIX BOJIH. bu6nmoreka [IOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOpbI U yCTPOIlcTBa U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuUIBI MPUMEHUMOCTH KJIACCUIESCKOU
. bubmuorexa [JOK
36 Mexanukd. [locTynarel cnenuanbHOM

TCOPHU OTHOCUTCIIbHOCTH

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37 OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. bubnnoreka [JOK
3ameieHre BpEMEHHU U COKPAILEHUE JUTUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTtuiibl. CBS3b MacChl ¢ SHEPTUEH U bubnuorexa LIOK
1l p https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUs MOKOS
39 KonTponbhas padota «Ontuka. OCHOBbI bu6mmorexa [IOK
CIIeLIMaIbHON TEOPUH OTHOCUTEIBLHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Jneprus u bubnuoreka [IOK
UMIyJbC (HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkprITHE U HccienoBanue Gorodddekra. bubmmoreka [JOK
Omnpitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHue
42 BﬁHMTegHa nﬁ%moa@i&:ma «Kpacnas bubmiorexa LIOK
g FRP https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
43 Hasnenue ceera. OnwiTsl [1. H. JleGenena. bubnnoreka [JOK
XUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCTpOMCTBA U IIPAKTUYECKOE
44 npuMeHeHue: (oTOdIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo TemMe «DJI€MEHTHI bubmmorexa [JOK
KBaHTOBOU ONITUKW https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pezepdopna mo paccessHuio a-4acTu bubmiorexa LIOK
pOOpIa 1o p t https://m.eds00.ru/ff0d091a
[ImaneTapHas MoJienb aTOMa
bu6mmorexa [IOK
47 [Toctynater bopa
TyJaTRl Hop https://m.edsoo.ru/ff0dOafa
48 Wznyyenue n normnomieHrne (GOTOHOB MPHU bubnuorexa [JOK

nepexoac aroma ¢ OJHOTO YPOBHA OHCPTHU

https://m.edsoo.ru/ff0dOafa



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

50

51

52

Ha Jpyroui. Buasl criekTpos

BomnoBrele cBoiicTBa yacTuil. BorHb! e
bpoiinsa. KopnyckynsipHO-BOJIHOBO#
nyann3M. CIIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHUe

OTKpbITHE paIMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrapa
PaAMOAKTUBHOTO U3ITYUYCHUS

CoiicTa anb(a-, 6era-, raMmMa-u3ITyICHUsI.
BinsiHue paoakTHBHOCTH Ha )KUBBIC
OPTraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA. V30TONBI.
Anbda-pacnan. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacna. ['amma-
U3IIy4EHUe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHble
peakuu. Snepusiit peaktop. [Ipodaemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKHUE ACTIEKTHI
SIICPHOM SHEPTEeTUKHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHble yacTullbl. OTKpbITHE
no3utpoHa. Metojpl HaOMIOEHUS U
pErucTpalvy 3JIEMEHTAPHBIX YaCTHII.
Kpyrubiit cron «®@yHaaMeHTaabHbIe
B3auMoeCcTBUA. EAMHCTBO dusnueckoit
KapTUHBI MUPa»

Oransl pa3BuTus actpoHoMuu. [lpuknagHoe
Y MHPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHoMuu. Buj 3B€31HOTO HEOA.
Co3Be3nus, sipkue 3BE3/1bl, JIAHEThI, UX

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

S7

58

59

BuauMoe aBimkeHue. CoaHeuHas CUCTEMA

Comane. ConHeyHas akTUBHOCTE. ICTOYHMK
sHeprun CoJIHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI [NIABHOM MOCIIE10BATEIBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUH U
sposrony CosHLa U 3BE37

Muneunsiii [lyTe — Hama I'anakTuka.
ITonoxxenue n nBuxenue ConHIla B
lNamaktuke. ['amaktukn. YE€pHbIe NBIPHI B
Alpax TaJlaKTUK

Bcenennas. Pa36eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe u3inyyeHue.
Meraranaktuka HepemeHHbIe poGiieMbl
aCTPOHOMHUU

60

61

62

IToaroroBka K UTOrOBOM KOHTPOJIBHOU
pabote

HroroBas KoHTpoJbHAs paboTa
O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJOTUYECKOM, COLMAIbHOU U STUYECKOU
cdepax AeaTeTbHOCTH YeTIOBeKa

63

64

O6o06maromuii ypok. Poib u Mecto pu3uku
U aCTPOHOMHUH B COBPEMEHHOM HAyJIHOM
KapTUHE MHpa

O6o6maromuit ypok. Pois ¢pusndeckoii
Teopur B (POPMUPOBAHUHU TIPEICTABICHHUIA O



¢bu3nveckoil KapTUHE MUpa

Oo6o0matomuii ypok. Mecto ¢hu3naecKkoi
KapTHHBI MUpPa B O0IIEM PsITy COBPEMEHHBIX

05 €CTECTBCHHO-HAYYHBIX NIPEACTABICHUHN O 1
IpUpoie
66 PesepBHblil ypok. MarautHoe noie. 1
DNEKTPOMarHuTHas UHAYKIHS
67 PesepBHblii ypok. OnTuka. OCHOBBI 1
CHEINAIbHON TEeOpUU OTHOCUTEIBLHOCTU
68 Pesepnsiii ypok. KBanToBas (usuka. 1 bubanorexa [JOK
DeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68


https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

Y4yeOHUuK:

o Ousmka. 10 kmacc: y4eOHUK aiisi 00IIe0Opa3oBaTENbHBIX OpraHW3aIMil: 0a30BBIA U
yriyon.  ypoBuu/ ['.S.Mskume, b.b.byxosueB, H.H.Corckuit; mom pen. H.A.
[TapdenTreBoit, M.; IIpocemienue,

o Owmsmka. 11 xmacc: ydueOHUK aisi 00IIeoOpa3oBaTENbHBIX OpraHW3aIuil: 0a30BBIA U
yray6n. ypoBuu/ ['.S.Msxkumen, b.b.byxoBues, B.M. Yapyrun; mom pen. H.A.
[TapdenTreBoit, M.; IIpocenienue,

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

https://www.yaklass.ru
https://videouroki.net https://resh.edu.ru https://foxford.ru
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/

https://100ballnik.com

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://www.yaklass.ru

https://videouroki.net https://resh.edu.ru https://foxford.ru
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/

https://100ballnik.co



https://www.yaklass.ru/
https://videouroki.net/
https://foxford.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/
https://www.yaklass.ru/
https://videouroki.net/
https://foxford.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/

YYEBHO-METO/JIUYECKOE OBECIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

Y4yeOHuk:

o Oumsmka. 10 xmacc: y4eOHUK s 00IIe0Opa3oBaTENbHBIX OpraHW3alMil: 0a30BBIA U
yruyon.  ypoBuu/ ['.S.Mskume, b.b.byxosueB, H.H.Corckuit; mom pen. H.A.
[MapdenTtreBoii, M.; IIpocBenienue,

o Owmsmka. 11 xmacc: ydeOHUK st 00IIe0Opa3oBaTENbHBIX OpraHW3aIfil: 0a30BBIA U
yray6a. ypoBuu/ [.S.Msxkumes, b.b.byxosues, B.M. Yapyrun; mox pen. H.A.
[MapdenTtreBoii, M.; IIpocBenienue,

METOIUYECKHUE MATEPHUAJIBI JIA YUUTEJIA

https://www.yaklass.ru
https://videouroki.net https://resh.edu.ru https://foxford.ru
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/

https://100ballnik.com

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://www.yaklass.ru

https://videouroki.net https://resh.edu.ru https://foxford.ru
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/

https://100ballnik.co



https://www.yaklass.ru/
https://videouroki.net/
https://foxford.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/
https://www.yaklass.ru/
https://videouroki.net/
https://foxford.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://phys-ege.sdamgia.ru/




		2024-08-27T09:44:01+0500
	Кузнецова Галина Владимировна




