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INPOT'PAMMA

yueOHOro npeamera
«®u3uka. bazoBblil ypOBEeHb)»

115t o0ydaronuxcs 10-11 kiaccos
cpeaHero oo1iero oopa3oBaHus



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnuke 6a30BOT0 YpOBHS Ha ypPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBAHUU K pe3yibTaraM
OCBOCHHSI OCHOBHOH 00pa3oBaTeiIbHON MporpamMmsl, npenctaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyelt NpPOrpaMMbl BOCIUTAHUS U
KOHLICTIIMK TpenojaaBaHus ydyeOHoro npeamera «®dusmka» B 00pa3oBaTesbHBIX
OpraHu3alusIX Poccniickon ®enepanun, peaAU3yIOIIUX OCHOBHBIE
00pa3oBaTeabHbIE MPOTPAMMBI.

Copnepxkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuaronuxcs 10-11 xkmaccoB mpu
oOyueHuH ux (u3nkKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe YYUTBHIBAET HEOOXOIUMOCTh peaTn3aliyd MEXKIPEIMETHBIX
CBs3el (U3MKKM C €CTECTBEHHO-Hay4YHbIMM YYE€OHBIMU TIpenMeTramu. B Hel
ONPENENSAIOTCA OCHOBHBIE LI€JIM M3Y4YeHUs (DU3UKH HAa YPOBHE CPEAHEro OOILIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DPU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o (pu3uke BKIIOYALT:

e INIAHUPYEMBIE PE3YNbTaThl OCBOEHUS Kypca (U3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cOJIepKaHue yueoHoro npeameta «Dusukay mo rojgaM o0y4eHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUI 00 okpyskaroriemM mMupe. [IKombHbIN Kypc QU3HKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (DPU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME UMW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpEAeNseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIY4YeHHUs] HOBBIX MAaTepHalOB C 3a/JIlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpa oOydaronuxcs, B (popMUpOBaHHUE YMEHUM MPUMEHSTH
HAy4HBIA METOJI MIO3HAHUS TIPY BHITIOJIHEHUY UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca Qusuku 1js ypOBHS CpeAHEro oOIero oo0pa3oBaHMs
MOJIOKEH PAJI WJeH, KOTOphle MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISETCS JIOTUYECKHU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuai U3 BCEX paslenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM € HEW MaTepuall Kypca (DHU3UKH
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BemymumM B Kypce sBIseTcCSs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
mnoJe.

Hoes eymanumapuzayuu. E€ peanmuzanuss NOpeanosiaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
¢u3nKM C pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECCKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpodIeMamu.

Hoes  npuxnaownoti uanpasnennocmu. Kypc (usuku npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTHYECKHMX INPUIIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamuzyeTcss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke OO0CYXKIEHUs
Mpo0JIEM PALIMOHATIBHOTO IPUPOIOOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu ((HOpMUPOBAHHME MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOU TEOPHUH, POJU (yHAAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O IMPUPOJE, TpaHHIAX
OPUMEHUMOCTH TEOPUH, I ONUCAaHUSA €CTECTBEHHO-HAYYHBIX SIBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU peanu3yercsl Mpexkae
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAILHOM AESTeNbHOCTH O0YyYaroUIXCs.
st 6a3oBoro ypoBHS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIA0OPATOPHBIX padoT,
KOTOpBIE B MporpaMme mo (pusnke oObeAMHEHBI B OOIIMM CHUCOK YYEHUUYECKHUX
MpaKTUYECKUX padoT. BulaeneHne B yKa3aHHOM IepeuHe J1abopaTOpPHBIX padoT,
IIPOBOJMMBIX JUISI KOHTPOJSEI M OLEHKH, OCYIIECTBISIETCS  Y4YaCTHUKaMU
o0Opa3oBaTeNpHOrO0 IMpolecca MCXOAs W3 OCOOEHHOCTEW IUTAHUPOBAHUS U
ocHamieHus kabuHera Qusuku. Ilpu »>TOM obOecnieurBaeTCsi OBJAJICHUE
OoOy4aronMMUCs yYMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHHS, HCCIIECIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX THITOTES.

bonpioe BHUMaHWE YOENAETCS PELIEHUI0 PACYETHBIX M KAaYECTBEHHBIX
3anay. Ilpu sToM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJladd C SIBHO
3a/1aHHON (PU3UYECKON MOJIENBIO, TO3BOJISIIOIINE TPUMEHSITh U3yUYECHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslienia Kypca, TaK W MUHTETpUPYs 3HAHUS U3
Pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS 3a/IaHHS HA
0OBsSCHEHHE TPOTEKaHUsI (U3MYECKUX SBJICHWA W TIPOILECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (DU3UYECKON MOJEHH ISl CHUTYaIllud TPAKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOeCredYeHHI0 ydeOHOro Tpoliecca 0a3oBbId ypOBEHb Kypca
(bU3UKK Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHusl TOKEH U3yJaThCs B YCIOBUSX
MpeAMETHOTO0 KaOWHeTa (U3WKH WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3MKK TOIKHO OBITH
HeoOXoIuMoe J1abopaTopHOE OO0OpYAOBAaHHME JMJIS BBHINOJHEHUS YKa3aHHBIX B
nporpamMme 1o GU3NKe YUSHHMUECKUX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy0BaHuUe.

JleMoHCTpanoHHOe 00OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
MPUHITUTIOM MHUHUMAJIBHON JOCTaTOYHOCTH ¥ O0ECIIEYMBAET TOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe o0O0OpyJOBaHWE MJII YYCHUYECKUX MPAKTUYECKUX pPadboT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaTudecKue KOMIUICKTHI
71a00paTOpHOTO 000PYAOBaHUS JOJDKHBI OBITh IOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, & TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMH LIETISIMU U3YYCHUS (PUBUKHU B 00IIEM 00pa30BaHUM SIBIISTFOTCSL:

e popMHUpOBaHWE HWHTEpPECAa W CTPEMIJICHHS OOYYaronMXcsl K HAyIHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIe TIO3HAHUS W (HOPMHpPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

« popMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YEeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popMHUpOBaHUE YMEHHUHW OOBSICHATH SBJICHUS C  HCIOJIb30BAaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMHUpOBaHUE TIPEACTABICHUA O PONM (U3MKU JUISI PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX TieNield 00eCTieunBaeTCsl PEIICHUEM CIEAYIOIMMNX 3a/1ad B

mpoliecce u3yueHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0IIero 00pa30BaHuUs:



e IPUOOPETEHNE CUCTEMBI 3HaHUK 00 OOIMIKX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (QU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

e popMHUpOBAaHWE YMEHHHA TPHUMEHATh TEOPETHYECCKUE 3HAHUS IS
OoOBsiCHEHHUST (PU3MYECKUX SBICHUW B TIPUPOJAE € IS TPHHSITHS
MPAKTHYECKUX PEIICHUH B MOBCEAHEBHON )KU3HMU;

¢ OCBOCHHE CIIOCOOOB pEIICHHsI Pa3IUYHBIX 3aJad C SBHO 3a/JIaHHOU
duznyecKkol Monenblo, 3a1ad, MOJIPa3yMEBAIOIIMX CaMOCTOSTEILHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHUMaHWE (PU3MUYECKUX OCHOB W TPHUHIIUIIOB JCHCTBUA TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CaMOCTOSITEJIBHOTO TUTAHHUPOBAHUS U MPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTanud uHbOopMaIiy,
OTIpEIENICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JITaHUE YCIOBUU MJI PAa3BUTUS YMEHUH MPOEKTHO-MCCIEIOBATEIbCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHErO OOIIEro

obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/elNIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipensaraemplii B mporpamMme IO (U3MKE MepeyeHb JadopaTopHBIX U

PAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
NPOBENICHUsT JTA0OPATOPHBIX pPAbOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COIEPKAHUE OBYYEHUA
10 KITACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOT O NO3HAHUS

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKAKOLIETO
mupa. Ponp JkcnmepuMeHTa W TEOPUM B IIPOLIECCE IIO3HAHUSA IPUPOABI.
DKCIIEpUMEHT B (PU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TpolieccoB. HaydHble THIOTE3bI.
duzuyeckne 3aKOHBI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (UBUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON 1E€ATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele ¥ UU(QPOBbIE W3MEPUTENbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATUYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABWKeHUE. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBHXKCHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemerieHre, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAass CKOpPOCTh) H
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOCKIUH HA OCH CHUCTEMbl KOOPAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH U TNepeMelICHU
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobojHOe majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeitHoe  aBrvkeHue. [IBUKEHHE  MaTepHalbHOM TOYKH IO
OKPYKHOCTH C OCTOSSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS
ckopocTh. Ilepron u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUI0METD,
JBIDKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATHUYECKUX XapaKTEePUCTUK
JBIDKCHUSL.

[IpeoOpazoBanue IBMKCHUM C HCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenue ABMKEHHS Tejla, OPOIIEHHOTO TOJ YrjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPY’KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEJBIO ONPEAEICHUsT MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHHS MEXIY NYTSIMHU, MNPOHIAECHHBIMUA TEJIOM 3a
MOCJIEN0BATEIbHBIE PABHBIE IPOMEKYTKA BPEMEHH IPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue NBUKEHHUS TeNa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunmmn  otHocutenpHOCTH — ['aymmnes.  llepseiii  3akoH  Herorona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosuiuu cui. Bropoi 3akon HeroToHa
JUIsI MaTepranbHOi Touku. Tpetnii 3akoH HproTOHA 111 MaTepuaibHbIX TOUYEK.

3akoH BcemupHoro TtiaroreHus. Cwna Tsxectu. IlepBas kKocmmueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (okos, CkoiabxeHusi, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOJbKEHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuita cCOnpoOTUBIIEHUS IPU IBH)KEHHUH TEJIa B )KUIKOCTH WIIU Tase.

[TocTynarensHOE U BpalaTesibHOE IBHKEHHE a0COIFOTHO TBEPAOIO TENA.

MoOMEHT cHIIbI OTHOCHUTENIBHO OCH BpaumieHus. [lnedo cuibl. YcinoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JIBHYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHEHHE MacC B3aUMOACHCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(opmariuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM ITOIbEME U MTAJEHUU.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VY ciioBust paBHOBECHS TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIUMX B IMPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopmMaruu.

HccnenoBanre yCIIOBHMI paBHOBECHS TBEPIOrO TeJa, MMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3aKkonvl coxpanenusn 6 MexaHuke

Nmiynbc MaTepuagbHOM TOUKH (Tea), CUCTEMbl MaTE€pUATbHBIX TOYEK.
NMnynbe cUlbl U1 U3MEHEHUE HUMITYJIbCa TENd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cusbl. MOIITHOCTD CHITBL.

Kunernueckass 3Hepruss MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHS YIPYro
nedhopmupoBaHHON  mpyxkuHbl. [loTeHimanbHass  SHepruss Teida  BOJIU3MU
ITIOBEPXHOCTHU 3EMIIH.

[loTeHIMaNIbHBIE W HENOTECHUHWAJIBHBIC  CHJIBI. CBs3p  paloOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHWUYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

YIpyrue u HeyIpyrue CTOJIKHOBEHHUS.

TexHu4yeckrue yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHUE: BOJAOMET, KONED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTtuBHOE IBHKEHUE.

[lepexoa mOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3BMEHEHUEM MEXaHUYECKON SHEpruu
TeJa Ha IIPUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Paznea 3. MosiekyasipHasi pu3uka u TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUIECKOU TEOPUM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUSL YaCTHUI[ BemecTBa. MoJieiM CTPOCHUS Ta30B, XKUJIKOCTEH H
TBEPJBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemiectBa. [TocTtosinHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YpPaBHEHHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HJCATBHOTO Traza. AOCOIIOTHAs TeMmIepaTrypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS dactul rasza. [llkana
temneparyp KenbBuna. ['a30Bble 3axoHBI. YpaBHeHne MeHneneeBa—KiianenpoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: M30TEpMa, H30X0Pa,
n3zo0apa.

TexHn4eckrue YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMUCKPETHOE CTPOCHHME BellecTBa, GoTorpapuu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 AU HY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUS.

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

OnbITel, WUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHMA HJICAIBHOTO  Tasa,
M30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

OnpeneneHue Macchl BO3yXa B KJIIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKAY IMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuku

TepmoanHamuueckass cucremMa. BHYTpeHHsIT dHEpruss TEPMOAMHAMUYECKON
CUCTEMBI U cIoco0bl €€ u3MeHeHnus. KoamdecTBo TernoTel U padoTa. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  MACANBHOrO  ra3za. Buasl  Temionepenav:
TETUIONPOBOHOCTh, KOHBEKIMS, U3IyUYCHUE. Y AeJbHAs TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI pH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM miporiecce. IlepBblli 3aKOH TEPMOIAMHAMUKH.
[Ipumenenre mepBOTO 3aKOHA TEPMOJMHAMHKH K H3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMukd. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TermnoBble  mammHbl.  [IpuHUMOBI  AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MammHax. KoadduimeHT monae3Horo
nevictBus TerioBord MammHbL. I{ukn KapHo m ero ko3pduIMEHT IOJIE3HOTO
JNEUCTBUA. DKOJIOTMUECKHE MPOOJIEMBI TETIOAHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBLIET
npoOKKW M3 OYTBUIKM TOJA JCHCTBHEM CKATOTO BO3JAyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHeHue BHYTpeHHEHN SHEPrUM (TeMIlepaTyphl) Tea MU TeIuioneperaye.

OneiT TO anamabaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Monenu nmapoBoil TypOWHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHJeHcalus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIAXHOCTh BO3Ayxa. HacelllleHHbIM mnap. YaenbHas TEIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT 1aBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopubsie Tena. AHA30TPONHS CBOWMCTB
kpuctaiioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. [LmaBnenune wu
KpUCTaJUIh3alus. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUe TEMIOBOTO OaaHca.

TexHuyecknue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYUYEHUS COBPEMEHHBIX MaTEpHUaJoB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu noHMKEHHOM JIaBJICHUH.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenne HarpeBaHus U MIIaBJICHUSI KPUCTAITMYECKOTO BEIIECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. DiiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tela. OJEKTpUYECKWil 3apsia. JlBa BuAa DIEKTPUUECKUX
3apanoB. [IpoBOJHUKH, IUAIEKTPUKA W TOJYHPOBOJHUKH. 3aKOH COXpPaHEHUs
AIEKTPUUECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsbli 3EKTpUUECKUI 3apsil.
OnekTpuueckoe rmone. Hanpsx€éHHOCTh  dneKkTpudeckoro mois. [IpuHuun



CYyHEPHO3ULHNH INEKTPUUYECKUX Toyei. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
TTOJIS.

PaGora cun  anekrpoctatndeckoro  moing.  [lorenuwman.  PasHocThb
NOTEHUUANOB. [IpOBOAHUMKM M AUDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JlnsnexTpryeckass MpOHULAEMOCTb.

OnekTpoémkocTb. KonnencaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsLKEHHOr0 KOHAEHCATopA.

TexHuyeckue yCTpoMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJIEHUE SJIEKTPONpPHUOOpPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYHUHBIN TIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII IEUCTBUS JIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B SIIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIMPAEKTPUKY B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIn
MIJIACTUH, PACCTOSIHUS MEXIY HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma a1l yyacTka [EenH.

DJEKTPUUYECKOE CONPOTHUBIICHUE. YJEIBHOE CONPOTHBICHHE BEILECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIIAHHOE COEAMHEHHE ITPOBOIHUKOB.

PaGota oanmektpuueckoro Toka. 3akoH JDxoyms—Jlenuma.  MomHoCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akon OMa 15t OJIHOM (3aMKHYTO#) 3JieKTprueckoi 1ienu. KopoTkoe 3aMbIKaHHeE.

OneKTpoHHass  MPOBOJAUMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTD
COIPOTHUBJIEHUS METAIIJIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DNIeKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKHY. CobcTBeHHas u MpUMeCHast MPOBOJIUMOCTh
noJIypoBOAHUKOB. CBoiicTBa p—n-nepexoja. [loynpoBogHUKOBBIE TPUOOPHI.

ONEKTpUYECKUMI TOK B pacTBOpax M  paciuiaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOLALA. DIEKTPOIIN3S.



OnekTpuyeckuid TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIBHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTpOHMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: aMIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKa, AJIEKTpOHArpeBaTelbHblE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN JHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3MmepeHne Criibl TOKA U HalpsHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOMIAIU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelanHoe COeIMHEHUE ITPOBOIHUKOB.

[Ipsimoe wu3MepeHHe SIEKTPOIABIKYIIEH Ccuibl. KoOpoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMITEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3pss ¥ IpOBOIAUMOCTb BO3AYXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cCMEIaHHOro COeIMHEHHSI PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
COIPOTHBIJICHUS.

Hab6mronenue snekrpomsa.

MexnpeaMeTHbIe CBA3M

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS C
YU4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKHU,
OMOJOTHUH, XUMUH, Freorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOIOB HAYYHOTO
NO3HAaHMS: SIBJICHHE, HAay4yHbId (pakT, rumoresa, (puanyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runepbosia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX NIPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, Auddys3usi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE pPaBHOBECHUE),
AIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TEJ, XKUAKOCTEH M



ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AMCCOLMAIIMS,
rajJibBaHUKa.

l'eocpaghus: BIaxXHOCTh BO3yXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABMXKCHUN C HCIOJIIb30BAHUEM MEXaHHU3MOB,
Y4ET TpEeHUsT B TEXHHUKE, MOAINIMIHUKH, MCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), ABUTATElb BHYTPEHHETO
cropaHusi, maponasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MaTEpHaJioOB, B TOM YHUCJIE HAHOMATEpPUAJOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3allluTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuOopHI,
AJIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Pasnen 4. Di1eKTpOAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHUTHL.  B3auMoAeiiCTBME  NOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYKOMH. [IpuHIMD cynepno3uuun
MAarHATHBIX NOJIeH. JIMHUM MarHUTHOM MHAYKUMU. KapTWHAa NUMHWUNA MarHUTHOM
UHAYKIUY T0JIS1 TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIE NPOBOJHMKA C TOKOM. KapTuHa JIMHHMHA WHAYKIUU
MAarHATHOTO TOJISI JUIMHHOTO MPSMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuita AMmnepa, €€ MOJlyJIb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOIyNb U HamIpaBJICHUE. [BUKEHHUE 3apSKEHHON YACTUILIBI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBeHMEe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJEKTPOABIKYLIash Cujla WHAYKIUH. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu dapanest.

BuxpeBoe naneKTpuyecKoe moJie. ODNEKTPOABWKYLIAs CUila WHIYKIUU B
IPOBOJHUKE, IBHXKYLIEMCS TIOCTYIATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

ITpaBuno Jlenna.

NHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKUMW. OJIEKTPOABWKYIIAS  CHJIA
CaMOMHTyKL1H.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTHUYECKOE MPUMEHEHHUE: MOCTOSHHbIE
MarHuThbl, BJEKTPOMATHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacTHL], UHIYKIIHOHHAS [1E€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE AJIEKTPOHHOIO ITyYKa MArHUTHBIM T1OJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonenicTBre AByX MPOBOAHUKOB C TOKOM.

Cunia Ammepa.

JenctBue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHYKIUH.

ITpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOJBIXKYIIEH CUIIbI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne CaMOUHIYKIIUH.

Vuenuueckuii oxcnepumenm, 1a6opamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

UccnenoBanue AeiCTBUA MOCTOSIHHOIO MAarHUTa Ha paMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIHUH.

Paszpneu 5. KoreOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHHYECKHE  KOJIEOAHMS.
[Napmonnyeckue konebanus. [lepuona, wyactora, amruutyna u (asa xoneOaHMiA.
[IpyxvHHBIN MagTHUK. MaTeMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit kKOHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIC KOJEOAHUS B
UJCATHPHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHHYECKUMHU U
ANIEKTPOMArHUTHBIMU KonieOanusiMu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOaTEeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromux KoJjieOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
KoJieOaHusi. PezoHanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennbiii  TOK. CHHYCOMJAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUSI.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPruu. DKOJIOTHYECKUE PUCKU TPHU MPOU3BOJACTBE AeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHudeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU SJIEKTpoIiepeay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATENIbHOW CUCTEMbI (MIPY>KUHHBIM WU
MaTeMaTUYECKUN MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHUN.

Ha6nronenue pe3onanca.

CB0OOTHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) JJIsI
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUMHEHWU PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojenb TMHUY JIEKTPOIIEPEAAYUH.

Yyenuueckuii oxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MAJbIX KOJIeOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HUccnenoBaHnne TEpEeMEHHOT0 TOKa B LEMA U3  MOCJIEAOBATEIBHO
COCAMHEHHBIX KOHJEHCATOPAa, KaTYIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmpOMaZHUNHbBLE GOIHbL

Mexanuueckue BOJIHBI, yclnoBHsS pacrnpoctpaneHusa. Ilepumoa. CkopocThb
pacrpocTpaHeHuss W JJiuHa BOJIHBL. [lomepeuHble W TPOJOJBHBIE BOJIHBI.
Nurtepdepenius u nudppaxius MeXaHHIeCKUX BOJIH.

3Byk. CkopocTth 3Byka. ['pomkocTh 3Byka. Beicota Tona. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3TYyUYECHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, MPETOMIICHHUE, TOJIIpu3anus, Judpakius,
unTepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTPOMArHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3M U TENEBUACHUA. Pagnonokaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasi JUArHOCTMKA B TEXHUKE M MEAMIIMHE, paaap,
pamuonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHHE MTONEPEYHBIX U MIPOJI0IBHBIX BOJIH.

Kone6mronieecst Te0 Kak UCTOYHHK 3BYKa.

HaOmronenue otpakeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue uatepdepeninu u Audpakiimi MEXaHUIECKUX BOJTH.

3BYKOBO pE30HaHC.

HabGnrogenue cBS3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTUTYAOW U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPAKEHHUE,
peioMIIeHUE, OJSIpU3anus, AUPpakius, HTepepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onruka. I[IpsAmMonnHENHHOE pacnpoCTpaHEHUE CBETa B
oaHOpoHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue M300pakeHui B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIFOTHBIN MOKa3aTelNb
npenomneHus. IlonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroa HOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB 6enoro cseta. L[ger.

CoOuparonie U pacceuBaromve JuH3bl. ToHkass swmH3a. DokycHoe
paccTosiHMe W ONTHYEeCKas cuia TOHKOM JuH3bl. [locTpoeHue uzoOpakeHuil B
coOuparomx U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenesnbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHKHU.

BonnoBas ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcaoBusi HaOMOJIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTep(hEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemeérka. YcCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM MaJ€HUM MOHOXPOMATHYECKOTrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToamnmapaT, NPOEKIHOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTtuyeckue npruOOopHI.

[TomHOE BHYTpEeHHEE oTpaxxeHue. Moxens cBeToBoa.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mopnenu MUKpOCKOIIa, TEJIECKOMa.

HaoOmronenue nnrepdepeHiinu cpera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[ToydueHue criekTpa ¢ MOMOIIbIO IPU3MBI.

[Toydenue crekTpa ¢ mMOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

Habmronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUI B JIMH3AX.
Hab6nronenue nucnepcnu cBera.

Pa3znen 6. OCHOBBI ClIEIIHAJIBHOM TEOPUU OTHOCUTEIBHOCTH

['paHuipl  TPUMEHMMOCTH  KJacCM4yecko  MexaHuku.  [loctynaTel
CIIEHIHAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaIICHUE
JUTUHBL.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YACTUIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprUM GOTOHA C €r0 YACTOTON. DHEPrus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccienoBanue gpororpdexra. Onwitel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBHenue OiHmTerHa s poTodddekra. «KpacHas rpanuiia»
dboToaddekra.

Jasnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o103(h(DHEeKT Ha yCTAHOBKE C IMHKOBOW MJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHII.
Ilmanerapuas mogxenbs aroma. Ilocrymarsl bopa. U3nyueHwe u moryomieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BosiHoBBIE cBOMCTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHO-BOIHOBOM
Tyan3M.

CroHTaHHOE U BBIHYXJEHHOE U3TyUeHUE.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHre AIMHBI BOJIHBI JIa3epa.

HabGnronenue nmuHeRvaTbIX CIEKTPOB HU3TYYEHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomul

HaGmro1enre muHeyaToro CriekTpa.

Tema 3. Amomnoe 20po

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIIOXKHOCTh CTPOCHUS siApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o  ompenmeneHmio  cocTaBa
panuoakTMBHOTO u3nMydeHus. CBoiictBa anbda-, OerTa-, ramMma-u3IydCHUS.
BinsiHME palMOaKTUBHOCTH HA )KUBBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykinoHnHas moxens siapa I'elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsr.

Anbda-pacniaz. JNEKTPOHHBIM M TMO3UTPOHHBIN Oera-pacman. [amma-
U3ITy4YEHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBsA3M HyKJIOHOB B szipe. SnepHbie cuibl. JledexT maccel sapa.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. TepmosimepHsiii cuHTe3. IlpobiemMbl M NEpPCHEKTUBHI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3MUecKoil KapTHHBI MUpA.

TexHuyeckue ycTporcTBa U MPAKTHUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, arToMHas 6omoa.

Jlemoncmpayuu

CUéTYrK MOHU3UPYIOLINUX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUBUKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUM.

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

CoiHeuHast cucTeMa.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHeKTpajdbHBIM Kilacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOHM IIOCJIEJOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» I 3BE3J TJIaBHOW IOCIENOBATEIBbHOCTH. BHYTpEHHEE CTpPOEHHE



3BE31. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUHN U 3Boronnu ConHua u
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mineunbiii [Iyte — nHama T'amaktuka. Ilonmoxenune m aBmwxkeHue CoiHIA B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuky U kBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJaKTHK.

Bcenennas. Pacinpenue Beenennoit. 3akon Xa06ia. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH I ONPE/IeTICHUs TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31s CEeBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Habmronenus B teneckon JIynsl, manet, Mineunoro [lyTu.

O06o01maromniee NOBTOpPeHHE

Ponb Qu3uku MW acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTHMYECKOM,
COIMAIBHON M 3TUYECKOM cepax NesITeIbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
Y aCTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPaA, pojib (PU3UUECKOI Teopun
B (opMHpOBaHUM TPEACTABICHUA O (PUIMUYECKOM KApTUHE MHpPa, MECTO
(bu3uYECKON KapTUHBI MHUpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJACTABJIEHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCymIecTBISIETCS C
YUYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHd MATEMAaTHKH,
OuoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHH.

Meocnpeomemnvie nowsimusi, CBS3aHHBICE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIIUH, TMPU3HAKU TMOA00US TPEYroJbHUKOB,
OTpeIeNICHHUE TUIOMIAIU TIIOCKUX (Uryp u o0béMa Tell.

buonocusn: »nexTpuyeckue SBICHHS B JKUBOM MNpUpOE, KojeOaTelbHBIC
JIBUKEHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KMBOW MPUPOIE, NEHUCTBUEC
paanuayy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPIBIX
T€d, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIM3.



l'eocpagpua: MarHUTHBIE TIOJMKOCA 3€MJM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocus: JIMHAWA 3JEKTpoOIlepenad, TeHepaTop IEPEMEHHOIO TOKa,
AJIEKTPOJBUAraTENb, WHIAYKLIWOHHAs I€4Yb, pajgap, PagHuoONpPUEMHUK, TEJIEBU30D,
anTenHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTH JTOCTHIXKECHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pE3yJbTAaThl OCBOEHUS y4eOHOTrOo npeaMera « Ou3nKa» AOJKHbI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAlOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIUENH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJIECHUM, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA U OMBITA JAEATEIBHOCTH B MPOIECCE peaiu3allid OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEIBHON IESITENHHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kIaHCKOro BOCIIUTAHMS

c(hOpMUPOBAHHOCTh TPakKAAHCKOU MO3UIIUK 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTHUYECKUX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECAX TI'PaKIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aUMOJIECTBOBATH C COLMAIbHBIMA HHCTUTYTaAMU B COOTBETCTBHHU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTH POCCHUICKOMN rpak 1aHCKOU VJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlUI0 M TPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPHUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEeATEIbHOCTU YYEHOIO;

OCO3HAHUE JUYHOTO BKJIAJla B TOCTPOCHUE YCTOMYUBOTO OYAYIIIETO;

4) 3¢cTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYecKoil HayKe;



S) Tpya10BOI0 BOCIIUTAHUS:

UHTEpEC K pa3MuHbIM cdepam NpodeccuOHaTbHON N1eATebHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynmymer mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(U3MKHN Ha TPOTSKEHUH BCEU KHU3HU;

6) PK0JIOTHYECKOI0 BOCIIMTAHUSA:

C(POPMHUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHUE TJI00ATBLHOTO
XapakTepa 3KOJOTHIYECKUX TpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpeHue OmbITa JEATEIbHOCTH JSKOJOTMYECKOW HAINPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) HIEHHOCTH HAYYHOT'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNYECKON HAYKU;

OCO3HAHWE LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIECCE
U3ydyeHus  (QU3MKM  OCYHIECTBJIATH  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATENbHOCTh NHINBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue JeiicTBUA:
CaMOCTOSATENIbHO  (OpMyJIHMpOBaTh W aKTyaJu3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh UEMU ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M MPOTHBOPEYHS B  PACCMATPUBAECMBIX
(bU3UYECKUX SABICHUSX;
pazpabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESTEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUM €SI TEIIbHOCTH;
KOOPJIMHUPOBAaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATBLHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE IPH PEIICHUH >KU3HEHHBIX ITPOOJIEM.
ba3oBble ucciiegoBarejibCcKkue AeiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEU, KIIOUEBBIMU IMOHATUSMHU U METOAAMHU
(bu3nuecKoil HayKu;



BJIAJIETh HaBbIKAMU y4€OHO-UCCIIEI0OBATEIbCKON U MIPOEKTHON AESATEIBHOCTU
B 00yacTi (PU3HUKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB pelIeHUs 3amad (PU3NYECKOTO COACpPKAHUS, MPUMEHEHUIO Pa3THYHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUIAMH JCSATEIBHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €0
WHTEPIpPETAINHA, TPEOOPA30BAHUI0O M TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUM YU€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI I JO0Ka3aTeIhCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBaTh TIOJNIYYCHHBbIE B XOJE PEIICHHUs 3aJayd  pPe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMN
TEeATETHLHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JTaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYyI0 00JacTh
KU3HECATEIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOAXOBI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJCTh HABBIKAMHU TIOJNydeHHs] WHpOpMauu (HU3UIECKOTO COICPKAHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHLHO OCYIIECTBIIATh IIOWCK, aHAJM3,
CUCTEMATH3AINI0 W HWHTEPIPETAli0 WHGOPMAITUK Pa3TUYHBIX BHAOB M (Hopm
IIPEICTaBJICHMUS,

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

UCIIOJIb30BaTh  CPEJCTBA  WH(DOPMAIMOHHBIX M  KOMMYHHMKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUU SPrOHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TUTHEHBI, peCcypcocOepexeHusi, TMPaBOBBIX M OJTUYECKHX HOPM, HOPM
nH(})OpPMAITMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThI (PU3MUYECKOTO COACPKAHUS B PA3TUYHBIX (opMarax c
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUY | TICIICBOM ayIUTOPHH, BRIOUpAst ONTHUMATBLHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIU3aIiH.

KomMMyHuKaTHBHBIC yHUBEPCAJIbHbIC yYeOHbIE 1eHCTBHA:
OCYUIECTBJISTh OOIIEHHWE Ha Ypokax (U3MKM U BO BHE-YpPOUHOMU
NEATENBHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIIOJb30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJIE€HA KOJUIEKTHBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIMHUPOBATh AEHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUM,
pacrpenensitTb pojid C YY4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa W KaXJOr0 y4aCTHHMKAa KOMAaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpejaratb HOBBIE NPOEKTHI, OLEHHMBATh WJAEHU C TO3WIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh IIO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranm3amnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENbHYIO AESITENBHOCTh B 00JacTU
(U3MKM W aCTPOHOMHUH, BBISBIATH MNPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOATEJIBHO COCTABJIATh IJIAH PEIICHMS PACUYETHBIX M KA4E€CTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKd Y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEANOuYTEHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a peLieHue;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pyIUIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEPILIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB H
OCHOBaHMU;



UCITOJIB30BATh MPUEMBI PEhICKCUH SIS OLICHKH CUTYaIluH, BBIOOpA BEPHOTO
PEIICHNUS;

YMETh OIICHUBATh PUCKH M CBOCBPEMCHHO NPUHHMATh PEIICHUS IO WX
CHI)KCHHIO,

NPUHAMATh MOTHBBI W apTyMEHTHl JPYTUX TIPH aHAJIU3E Pe3yIbTaTOB
NEATEIBHOCTH,

MIPUHUMATH ceOsl, TOHMMAasi CBOM HEJTOCTATKH U IOCTOMHCTBA,;

INPUHMMATh MOTHBBI W apPryMEHTBl JPYIMX IPH aHaJIM3e pPe3yIbTaToOB
NeATEIHHOCTH,

IIPU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIHOKH.

B mporecce M0CTMKEHHS JIMUHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPAMMBbI
no ¢Gu3MKEe IS YPOBHS CpPEIHEro oOmero ooOpa3oBaHHs Yy OOyYarolmuxcs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN HMHTEILICKT, TIPEATIOIaT AFOTIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE IMOITMOHAIEHOE
COCTOSIHHE, BUJIETh HAIIPABIICHHUS Pa3BUTHS COOCTBEHHOMN dMOITMOHAIBHOMN Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNanTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTpEeMJICHUE K JOCTHXKCHUIO IIEIH U
yCHexy, ONTHMH3M, WHUIIMATHBHOCTb, YMEHHUE JCHCTBOBATh MCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pemaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YJAIOITUXCST YMECHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKUA B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJIETeH:
MaTepuaibHas TOYKa, MHEPIUAIbHAS CUCTEMA OTCUYETA, A0COIIOTHO TBEPIOE TEIIO,
WJICUTbHBIN Ta3, MOJAEIN CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUH 3apsi/i PU pelieHn: PU3NUECKUX 3a]1ay;



pacrno3HaBaTh (PU3NYECKHUE SIBIECHUS (IPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOPUH CTPOCHUS BELIECTBA U
JNEKTPOAUHAMUKN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJMHEUHOE
IBIKEHUE, CBOOOJHOE IMaJIEHWE TeJ, JBHKEHHUE IO OKPYXKHOCTH, HHEPLHS,
B3auMozeiicTeue Tei, AuQQys3usi, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE KUAKOCTEN
U TBEPJIBIX TEJN, U3MEHEHNE 00BbEMA TeIl NIPU HArpeBaHUM (OXJIAXKIEHUHN ), TEIIOBOE
paBHOBECHE, HUCIAPEHUE, KOHICHCALMs, IUIABJIICHUE, KPUCTAIUIM3ALMs, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, [OBBIIICHNUE JABJICHU ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
cocylne, CBiA3b MEXAYy I[apamerpaMyd COCTOSIHHMS Ta3a B H30Ipolieccax,
JJIIEKTpU3ALM TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE JBUKEHHE, WUCIONB3Yysd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
MMIIYJIbC T€JIa, KNHETUYECKas DHEPrus, MOTCHUHAIbHAA DHEPIUsA, MEXaHUYECKas
paboTa, MexaHM4YecKas MOIIHOCTh; IPU OINHUCAHWM TPABUIBHO TPAKTOBATh
(U3NYECKUl CMBICT HUCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYEHUS] U E€AMHMIIBI,
HaxXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBICHMS,
UCIIONB3ysl (DU3MYECKHE BEIMYMHBL: JABJIEHUE Tra3za, TeMIeparypa, CpeIHss
KUHETUYECKasA DHEPrusl XaOTUUECKOI0 IBMIKCHUS MOJIEKYJ, CpEIHEKBaIpaTUYHAasA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsA 3HEprus, padoTa rasa,
KO3(PGUIIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUraTels; MpH OMNHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIb3YEMbIX BEJIMYMH, MX
0003HAUEHUs W E€OUHUII, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(u3nYeCcKy0 BEIMYUHY C IPYTUMU BEIUUUHAM;

ONMCBHIBATh U3YYECHHBIE JJICKTPUUECKUE CBOWCTBA BELIECTBA U IJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL AJIEKTPUUECKUI 3aps,
JJIEKTPUYECKOE I10J1€, HANPSHKEHHOCTD I10JI, TOTEHINA, PAa3HOCTh ITOTCHIUAJIOB;
Py ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJb3YEMbIX
BEJIMYMH, MX OO0O3HAUYE€HHMsS M EJAMHMIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAOIINE
JaHHYIO (PU3MYECKYIO BETUYUHY C JPYTMMH BETMUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3MUECKHE
3aKOHBI U NPUHIMIIBL: 3aKOH BCeMUPHOTO TAroreHus, I, II u III 3akons HeroTOHA,
3aKOH COXpPAaHEHUsT MEXaHWYECKOM OJHEPruu, 3aKOH COXPaHEHUs MMILYJIbCa,
NPUHLHAI CYNEPNO3ULIUNA CWJI, NPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMUSA BELIECTBA, a30BbIC
3aKOHBI, CBA3b CpeHEH KUHETUYECKOU DHEPIUM TEIUIOBOIO JABHUKEHMS MOJIEKYI C
aOCOJIFOTHOM TemIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsAna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh yCJIOBHUS UX O€30MMACHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HM;

BBIMIOJHATh AOKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SBICHUN H
IPOLIECCOB C HCHOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX W3MEPEHHU, NPHU 3TOM
dbopMmynupoBath MpobiieMy/3aayy M TUIOTE3y Yy4eOHOTO HKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY U3 MPEIJI0KEHHOTO OO0OpYyIOBaHUS, MPOBOAHUTH OIbBIT MU
(bopMyIHpOBaTh BHIBOIHI,

OCYULIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, IIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaThb HU3BECTHHIE
METO/bl OLIEHKH MTOIPEIIHOCTEN U3MEPEHN;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXIYy  (U3MUYECKUMH  BEIUYMHAMHU  C
HCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3YNbTATHl IMOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIeI0BaHMUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUMN B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4e€OHO-UCCIEOBATEIbCKOM W IMPOEKTHOU
JESATEIBHOCTH C HMCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
o0opyI0BaHus;

pemiath pacu€THbIE 3a7a4dl C SBHO 3a/JlaHHOW (DU3WYECKON MOJEIbIO,
UCTIOJIb3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a1a4n
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIIEIATh (PU3MUECKUE BETUUYMHBI U (POPMYIIBI,
HE0OXoAMMbIE I €€ pElIeHHs, MPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaueHUsl (PU3NUYECKOM BEIMUUHBI;

pelaTh KaYeCTBEHHBIEC 33/1aUd: BBICTPAUBATh JIOTUUECKU HEMPOTUBOPEUUBYIO
LIENIOYKY PACCYXKICHUW C OIOpON HAa H3YyYEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH M
dbu3uYecKue SBJICHUS;

WCITOJIb30BaTh OpU  pELICHUU yuyeOHBIX  3aJa4y  COBPEMEHHbIE
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YYeOHON U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, TIOTyYSHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyro HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaAa POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE INPOLECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
1 obecriedeHust 0€30MacHOCTH MpY OOpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOMIOAEHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

paboTatb B TpYIINE C BBIIOJIHEHHUEM pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAaHUPOBATh PabOTy TPYMIbl, PAlUMOHAIBHO paCHpenesiTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHJAAPTHBIX CUTYyallUsAX, aJICKBATHO OLICHUBATH
BKJIAJ] KQK/I0TO U3 YYACTHUKOB T'PYIIIIBHI B PEIICHHUE pPacCMaTpUBAeMON IPOOIEMBI.

K xoHny obOywyenuss B 11 kjacce mnpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUHA, B MPAKTUUYECKON IEATEIbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
dbu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIETeH:
TOYEUHBIN ANEKTPUUECKUN 3aps, JIyd CBETa, TOUCUHBII UCTOYHUK CBETA, SiACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO fA]pa MpU pEeUIeHUH (PU3NYECKHUX
3a1ag;

pacrno3HaBaTh (U3MUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU W KBAHTOBOW (DU3UKU: AIEKTPUUECKasi IPOBOIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBUS TOKA, B3aMMOJIEHCTBUE
MAarHuTOB, OJJICKTPOMarHUTHAas WHAYKUUS, JACHCTBHE MArHUTHOTO TIOJNS HA
MPOBOAHUK C TOKOM MW JBWXKYIIUMCS 3apsij, AJICKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MNPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETa, OTPAKECHHE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJApU3AlMS  CBEeTa, JUCIEPCUS  CBETA,
dboTornexTpuueckuit 3pdext (poToadPdexT), cBeToOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYAaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs M HUCKYCCTBEHHAs
PaINOAKTUBHOCTB;

ONKUCHIBATh M3YYEHHBIE CBOWCTBA BELIECTBA (BJIEKTPUYECKUE, MArHUTHEIE,
ONTHUYECKHE,  AJIEKTPUYECKYID  NIPOBOJAMMOCTh  Pa3IMUHBIX  Cpel) H
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), HMCIOJIb3Ysl (U3UYECKUE BEIUYUHBI:
DNEKTPUYECKUM 3apsll, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHUE, JJIEKTPUUYECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, JECKTPOABIKYIAsl CUja, paboTa TOKa,
MHJYKIUST MarHuTHOTO MoJisA, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTYIIKH, SHEPrus HJICEKTPUYECKOT0 M MArHUTHOTO TMOJied, MEPUOoJ W YacToTa
KoieOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsijl M CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pACCTOSHUE U
ONTHYECKAsl CWJIa JIMH3BI, TIPH OMHCAHWUU TMPABWIBHO TPAKTOBATh (DU3UUYECKUUN
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAUEHWS W €IUHUIIbI, YKa3bIBaTb
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJTMYMHAMU;



ONMKCHIBATh H3YUYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHI, HCIOJIb3Ys
¢u3uUecKre BEIMYUHBI: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMIYJILC (POTOHA, IEPUOJ TIOJTypaciaia, SHEPTHs CBSA3U
aTOMHBIX SIJIEpP, TPU OINMCAHUU TPABWIBHO TPaKTOBATh (PU3WYECKUA CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EJAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIIUE JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYHMHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3HUECKON BEIMYUHBI,

aHAMM3UPOBAaTh (PU3MUECKHUE MPOIECCHI U SBJICHHS, UCIOIB3YS (HU3UIECKUE
3aKOHBI W MPUHIMIBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalIeIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3aKoH Jlxoyns—JleHna, 3akoH 3JIEKTPOMarHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJMHEHHOTO PacpOCTPaHEHUsI CBETa, 3aKOHbBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE DiHIITeHHa 11 hoTodddekra,
3aKOH COXPaHEHUs JHEPruM, 3aKOH COXPAHECHHS HMITYJIbCa, 3aKOH COXPaHCHHS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUsS MAacCOBOTO 4MCIa, OCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHNE BEKTOpa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CUJIbl AmIiepa u cuiibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300pa)KEHHME, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCJICNOBAHUIO (PU3WYECKUX SBJICHUN U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TPH ITOM
dbopmynupoBarh TpobieMy/3agadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0O0pYIOBaHUS, MPOBOAUTH OIBIT U
(GbopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
3TOM BBIOMpaTh ONTUMAJBHBIA CIOCOO W3MEPEHUS W HMCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIH30BAaHUEM
MPSMBIX HM3MEPEHUH: TMPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAC TAOJUIl H
rpaduKoOB, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpPU MPOBEACHUM HCCICTOBAaHUMN B
paMKax y4eOHOro OHKCHEPUMEHTa, Y4eOHO-UCCIEAOBATEILCKOM U MPOEKTHOU
JESATETPHOCTH C HCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000py/I0BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (u3nueckoil MOebIo,
UCTIONb3Ys (PU3MUEeCKUe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIn3a yCJIOBUS 3a/lauu



BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIHI,
HEOOXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAaCUEThl M OLEHUBATH PEATBHOCTH
MOJIy4€HHOTO 3HAUYCHHUS (PU3UUECKON BEITMYUHBL

pemaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JJOTHYECKN HENPOTUBOPEUYHUBYIO
LETIOYKY PACCYKJICHUM C ONOPOM Ha WM3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(puznyeckue sIBICHUS;

UCII0JIb30BATh Opd  pelleHud  y4eOHBIX  33Jady  COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJOTUU JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOW U HAYYHO-MOMYJISIPHOM MH(pOpMAINK, TOTy4YEeHHOU 13

pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJy4aeMyl0 HHPOpPMaLUIO;

OOBSICHATh IPUHLMIBl JEHCTBUA MAalIMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh yCIOBHS UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HY;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHHUKHU Y TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW JKU3HU
i obecrieyeHus: 0€30MacCHOCTU MPU OOpalEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMU
yCTPOMCTBAMH, JUIsI COXPAaHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM JKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TpyHNbl, PALMOHAIBHO pacHpenessTh OO0S3aHHOCTH U
IJIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJl€KBATHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuectBo 1yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoabsnbie | Ilpakrudeckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METObI HAYYHOI'O TIO3HAHUSA
1.1 ®u3uKa 1 METObI HAYYHOTO MTO3HAHUS 2 bubmmorexa [IOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznea 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
23 3aKOHBI COXpaHEHUsI B MEXaHHUKE 6 1 1 hitps://m.cdsoo.ru/ T4 1bET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU 9 | bubnuoteka [IOK
' TeOpuH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHS BEIIECTBA. 5 Bbu6nmuoreka [IOK
' ®a3oBbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72




Hroro no pazaeny

24

Paznen 4. DJIEKTPOJANHAMUKA

Bu6mmoreka [IOK
41 DUeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
40 ITocTostHHBIN AneKkTprYecKuil TOK. TOKH B 2 bubnmoreka [JOK
' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




11 KJIACC

KounyecTBOo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM uugposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (ubp )
MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTHO€ 1oJie. DJIeKTpOMarHuTHas 1 1 3 bu6mmoreka [IOK
' HHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
71 MexaHu4eCKHE U 3JIEKTPOMArHUTHBIE 9 bubnnoreka [IOK
' KojieOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHuYeCKHE U 3JIEKTPOMarHuTHbIE 5 | bu6mmoteka [LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
2. 10 3
3 Orriia https://m.edsoo.ru/7f41c97c
Hroro o pazneny 24

Pasznea 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI cieUaIbLHON TEOPUN 4 | bubnuoteka [IOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThI KBAaHTOBOM ONTUKH 6 hitps://m.edsoo.rw/7f41c07c
4.2 CrpoeHnue aroma 4 bubmuorexa [LIOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHH M aCTPODU3UKHU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee MOBTOPeHHE 4 Etlfr?sjzj/l;lr(r)l.T;Ksign?/Ef4lc97c
Hroro no pazaeny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB T10 ITPOIT'PAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo 1yacoB DJIEeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Konrpoabnsie | IIpakTnyeckue
n/n Bcero u3y4yeHHs1 | oOpa3oBaTejbHbIC

padoThI padoThI
pecypchbl

dusnka — HayKa O IPUPOJIE.

1 Hayunsie MeT(})] bl HOfoHI/I}I 1 bubmmorexa [IOK

yi A https://m.edsoo.ru/ff0c32¢e2
OKPY’KaroILIEro MUpa
Ponb 1 mecTo usuku B

) (hopMUPOBAHUH COBPEMEHHOM | bubmmoreka [IOK
Hay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON ACSITEIIbHOCTH JIFOICH
MexaHuyeckoe ABUKEHUE.

3 OTHOCUTENHHOCTh MEXaHUYECKOTO | bu6nmmoteka [IOK
nerkeHus. [lepemenenne, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE IpsIMOIMHEHHOE | bubmuorexa [LIOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSAMOJIMHENHOE | bubnuoreka [LIOK
JIBUKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHOe maieHue. Y CKopeHue | bubnnoreka [IOK
CcBOOOIHOTO ITaICHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuuelinoe nBuxeHueE.

7 JIBrb>keHue MaTepuaIbHOM TOUKH 110 1 bubmorexa [OK

p https://m.edsoo.ru/ffO0c3ada
OKPYKHOCTH
8 [TpuHumn otHocuTenbHOCTH [anues. 1 bu6mmoreka [IOK




WHuepunanpHble CHCTEMBI OTCYETA.
IIepBeb1it 3ak0oH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Ipunnun

N bubmmoreka [IOK
9 Cynepro3uiuu cui. Bropoii 3akox
N https://m.edsoo.ru/ff0c3be8
HeroTona mist MaTepralibHOM TOYKU

10 Tpernii 3akon HeroToHa 1151 bubmmoreka [JOK
MaTepUANIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsaroteHus. Cuna

11 TsokecTu. Ile pBas[ KOCMUYECKas bubmorexa HOK

P https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TENa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduiment tpenus.

13 Cuna cgn OTI/IBJ‘IeI-(Il)I/Iq})I npu BI:;II)(CHI/II/I bubmmorexa LIOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH WU ra3e
[TocTynarenbHOE U BpamaTeibHOE

14 JBUKEHHE a0COIIOTHO TBEPAOTO Tela. bu6mmoteka I[IOK
MowmenT cuisl. [liteuo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeEIIA
NMnynsc MaTepralbHONW TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnnorexa [IOK
WMmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIynbca. PeakTuBHOE ABM>KEHUE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprust MaTepuaibHOW bubmuorexa [LIOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEPrUHr

17 [TorenmaneHas sHeprus. bu6nmnoreka [IOK




[ToTeHumanpHast SHEPTUS YIPYTO
neGopMUPOBaHHON NPY>KUHBI.
[ToTeHumanbHast SHEPTHs TeJIa BOIU3U
HOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHBIE U HENOTEHIIHMATBHEIE
cuibl. CBsI3b pabOTHI
HENMOTEHIMAJILHBIX CHJI C K3MEHEHHUEM
MEXaHUYECKON SHEPTUH CUCTEMBI TEJI.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUHU

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

19

JlaGopaTopHas pabota
«HccrnenoBanue cBsizu pabOThI CHIIBI C
W3MCHCHHEM MEXaHHYECKOH SHEePTUn
TeJa Ha IPUMEPE PaCTSIKCHIS
PE3UHOBOTO KIYTa»

20

KoHntposbHas pabora 1o teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

bu6nmmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIO’KEHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopun. bpoyHOoBCKOe
neuxenue. Auddysus

bu6mmotexka I[IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep ABUKEHUSA U
B3aMMOJICICTBHS YaCTHIL] BEILIECTBA.
Mopaenu cTpoeHHs ra30B, KUIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. Konuuecto
Bemecta. [locrosinnast ABoranpo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usMmepenue. lllkana remmneparyp




Lenscus

Wneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

2 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMneparypa Kak Mepa

26 CpellHel KHHETUYECKON SHePTruu bubmmoreka [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeiipona

27 3akoH JlanbToHAa. I"'a30BBIC 3aKOHBI
Jlaboparopnas pabora

)% «MccnenoBanre 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSIHUS
Pa3peXKEHHOTO ra3a»

29 H3omnporiecchl B uealIbHOM T'a3e U UX bu6nmmorexka LIOK
rpaduvecKoe mpeacTaBIcHNe https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 criocoOb! e€ n3mMenenus. Komuuectso bubnnoreka [IOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsI OJJTHOATOMHOTO UJI€aTHHOTO
raza

31 Bupe! Teronepenaun bubnmorexa [IOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMI0EMKOCTD BEILIECTBA.
bubnunorexa LIOK
32 KonunuecTBo TennoTsl npu
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuadaTHBIN MpoIece

3 I1epBblil 3aKOH TEPMOAMHAMUKU U €70 bubmmoreka [IOK
IIpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobOpatumocTs mporieccoB B bubnuoteka [IOK




npupoje. Bropoii 3akoH
TEPMOIMHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunnun peiicteus u KII[ TermoBoi

bu6mmoteka [IOK

35
MAllHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKOJIOTUYECKHE TPOOIIEMBI
TEIUIOPHEPTreTUKHI
18 O6o0uaromuit ypok «MosnekynspHast bubnuorexa LIOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabota mo teme
39 «MonekynspHas Gusnuka. OCHOBBI bubmmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBanue 1 KOH/ICHCAIIHS. bubnuorexa LIOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOGcCo0THAS ¥ OTHOCHUTEIIbHAS
41 BJIQXKHOCTB BO3Ayxa. HachlleHHBIN buGnnorexa LIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue u
0 amopdHbIe Tena. AHU30TPONHS bubnuoreka [LIOK
CBOMCTB KpucTauioB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. COBpeMEHHbIE MaTepuabl
[InaBnenue n KpUCTAIIN3ALIHSL.
p bu6mmotexka I[IOK
43 VY nenpHas TETIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
but6mmoreka [JOK
44 VYpaBHeHHe TEII0BOro OanaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Te. DIEeKTPUIECKUM bubnmnoreka [IOK

3apsan. I[Ba BHUJA SJICKTPUUCCKHUX

https://m.edsoo.ru/ff0c6bcc




3apsiIoB

[IpoBOIHUKHU, AUDNEKTPUKHU U

46 MOJIYIIPOBOAHUKH. 3aKOH COXPaHEHUI bubmorexa LHOK
YHpOBOA ' p https://m.edsoo.ru/ffO0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmoaeiicTBue 3aps10B. 3aKOH
N . bu6mmoteka [IOK
47 Kynona. Toueunslii 351eKTpUYECKUI
https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsok€HHOCTB 3JIEKTPUIECKOTO
43 nosist. [IpuHnmn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabora cuit 3JIeKTpOCTaTHIeCcKOro
49 noist. ITorennman. PazHocts buGnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c6f00
IOTEHIINAJIOB
IIpoBOIHUKY U JUDIEKTPUKU B
50 SHI;KT OCTaTUYECKOM n(fne buGmorexa LHOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTh
bu6mmotexka I[IOK
51 OnekrpoéMrocTh. Konaencaro
p A P https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIJIOCKOTO
52 KOH eII;caTo a. DHeprus 3apsyKeHHOTO bubmorexa LHOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlabopaTtopHas padota "M3mepenue
NMEKTPOEMKOCTH KOHJIeHcaTopa”
[TpuHIMTT 1€CTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMPOBAIBHOTO

ammapara, CTpyiHOro npuHTepa.
DnexTpocTaTHuecKas 3aIInTa.




3azemiIeHHE 3IEKTPONIPUOOpPOB

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyiiecTBoBaHMs. [10CTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH Oma it
y4acTKa Ienu

56

[TocnenoBarenbHOE, TapaIEILHOE,
CMeIllaHHOE COEIMHEHUE
npoBoAHHUKOB. JIabopaTopHas paboTa
«M3ydeHne CMEIIaHHOTO COeTMHEHUS
PE3UCTOPOBY

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenua

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 715 MOTHOM (3aMKHYTOI )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne D/IC ucrouynmka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7aec0

59

DneKTpOHHAs TPOBOAMMOCTH TBEPABIX
METaJUIOB. 3aBUCHUMOCTD
COIPOTHBIICHUS] METAJIIOB OT
TeMneparypbl. CBEpXIpoOBOAUMOCTh

60

DNEKTPUYECKHUN TOK B BAKYyME.
CBoliCTBA 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOIHUKH, MX COOCTBEHHAsT U
IIpUMecHas MpoBoAUMOCTh. CBoiicTBa
p—n-niepexona. IlonynpoBogHUKOBBIE
puOOpHI

bu6nmoteka [IOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUECKUN TOK B pacTBOpax U

& pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [IOK
DIIEKTPOJIUTUYECKAS TUCCOIUAIIS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTPUYECKHUM TOK B razax.

63 CaMocTOSTeIbHBIN 1 1 bubnuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
[1na3zma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [IOK
npuMeHenue. [[paBuiia TeXHUKA https://m.edsoo.ru/ff0c86fc
0e30macHoCTH

65 O06o06mmaromuii ypok | bubnnoreka [IOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabota mo teme

66 «Qnekrpocraruka. [TocTosHHbIN | bubmuoreka [JOK
3NeKTpudecKuii ToK. Toku B https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cpeliax»»

67 PesepBHblit ypok. KonTponbHas | bubnnorexa [IOK
pabora o Teme "IneKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O000maromuii ypok | bubmuorexa [JOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBHIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
(]
Jl:;-“ Tema ypoka Beero Konrtpoasubie | IIpakrnuyeckue fllf;:eﬂﬂﬂ :)Iglil;l;zz:;eenbnue
padoTbI padoTsbI pecypest
[TocTostHHBIE MATHUTHI U X

| B3auMOJIcicTBUE. MarHUTHOE MOJIC. 1 Bu6mmoreka [JOK
Bekrop marautHOM MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM UHTyKIIUH
MarauTHo€ 1oJje npoBOIHUKA C

) ToKkoM. OnbIT Dpcreaa. 1 bubnuoreka LIOK
BzaumopeiicTBue nNpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 | bubnuoreka [IOK
MAarduTHOTO I10JI KaTYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGoparopHas paboTa | | bubnnorexa [HOK
«HccnenoBanue neMcTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHMUTa Ha PaMKYy C
TOKOM)

JlelicTBME MarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. | bubnnorexa HOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHayKuus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1

WHIAYKIHU. 3akoH BHGKTpOMaFHHTHOﬁ




nHaykuuu Papanes

JlabopaTtopnast pabota
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ HUHAYKIUW

Bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal 50

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MAarHUTHOTO TIOJISL KaTYIIIKH C
TOKOM. DJIEKTPOMarHuTHOE I10J1e

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTporucTBa M X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
AJIEKTPOMATHUTHI, JJIEKTPOIBUTATEND,
YCKOPHUTEIHN JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS M1eYb

10

O6o6maromuit ypok «Marautoe
noJie. DJICKTPOMArHUTHAST HH TyKITHS

bubmnoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padota no reme
«MarauTHoe 110J1€e.
3JI€KTpOMaFHI/ITHa$I I/IHI[yKHI/ISI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
kosneOanus. ['apmoHnueckue
Kose0aHusl. YpaBHEHUE
FapMOHHMYECKHUX KOJIeOaHUM.
IIpeBpatienue sneprun

bubmnoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuojaa MajblX KoJleOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTH U MaCChI Irpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




SJICKTPOMArduTHBIC KoJieOaHus B
nacaJlbHOM KoJie0aTeIbHOM KOHTYpPE.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
QJICKTPOMAaroiuiTHbIMH KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHsI SHEPTUH B UICATHHOM
K0JIeOATETbHOM KOHTYpE

Bu6muoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. BeIHyXIeHHBIE
MeXxaHu4JecKkue Kosuebanus. PezoHanc.
BhIHyX1eHHBIE 3JIEKTPOMarHUTHBIE
KoseOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cbb86

17

[lepemennsbiit Tok. CHHYCOUAATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U
HaIPSKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTBo,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

19

YCTpOoUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE DIIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU JIEKTpoliepenay

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
JIEKTPO3HEPTUHU B IOBCETHEBHOM
KHU3HU




MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacCIpOCTpaHEHUS U JJIMHA BOJHBL. https://m.edsoo.ru/ff0ccaS4
ITonepeuHble U POIOIBHBIE BOIHBI
” 3Byk. CKOpOCTB 3BYyKa. ' pOMKOCTh bubnnorexa [HOK
3ByKa. Beicora Tona. Tem0Op 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMarHUTHbIE BOJIHBI, UX
23 CBOMCTBA U CKOpOCTh. [1Ikana bubmmorexa LOK
https://m.edsoo.ru/ffOccfe
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIUOCBA3U U
24 TeneBuAeHus. Pa3Butue cpeacTs
cBs3u. Paguonokauus
)5 KonTponbhas pabora «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpOCTpaHEHHE
2% CBETa B OJHOPOJHOMU Cpejie. bubnnoreka [IOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceeta. [loctpoenne bubmmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
n300pa’keHHi B TNIOCKOM 3epKaiie
[Tpenomnenue csera. IlonHoe
73 BHYTpeHHEE oTpaxkeHue. [IpenenbHblii bubnnorexa [HOK
YT'OJI IIOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopHas pabota «/3mepeHue bubnnoreka [HOK
IOKa3aTelIs IPeIOMIIEHUA CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue nzoOpaxeHuit B bubnuoteka [IOK




nuH3e. DopMyia TOHKOM JTUH3BI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

JlabopaTtopHnas pabota

31 «MccnenoBanue CBOMCTB
M300paXeHUM B JIMH3AX»
Hucnepcus cBeta. CiioxKHBINA COCTaB
0 6enoro ceera. Llet. JlaboparopHas
paborta «Habmoaenne nucrnepcuu
CBETa»
3 Wnrepdepennus ceera. udpakuus bubnuotexa [JOK
cBeta. [ludpakinuonnas pemeéTrka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nunoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuveckre IpuOOPHI M yCTPOKUCTBA U
yCIIOBUS MX 0€30MacCHOT0 MPUMEHEHUS
['paHu1IBI TPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnnorexa [HOK
CIIeLIMaTIbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMegneHne BpeMEHH U clz)K alieHue bubmiorexa LOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON
38 gacTuIbl. CBA3b MAacChI C DHEPTHEN U bubnmorexa [IOK
] p https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS TTOKOS
KonTponbhas pabora «OnrTuka.
. bubnmuoteka [IOK
39 OcHOBBI cielMaIbHOM Teopun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf610




®otonsl. Popmyna [Inanka. Dueprus

Bu6muoreka [JOK

40
¥ UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIEA0BaHNE
b K
41 dororddekra. OnpiTol A. I'. nommorexa O
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodpdekra. YpaBHeHHE
42 OitHmTeiHa 11 hoTodddexra bubmmorexa [OK
8 ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢orodddekra
Hasnenue cera. OnwiThl I1. H.
. bubmuorexa [JOK
43 JleGeneBa. XuMudeckoe IeCcTBHE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHUE:
44
¢dorosnemeHT, HOTOAATUHK,
COJTHEYHas OaTrapesi, CBETOINO]T
45 Pemenue 3a1au mo TeMe « 3JE€MEHTHI bu6mmorexa [IOK
KBaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. ONbITI
46 Pesepdopna no paccesHuro a-uyactu Buommorexa LOK
PPOPAATIOP t https://m.edsoo.ru/ff0d091a
ILnanerapHas MoJenb aTomMa
bu6mmorexa [IOK
47 I1 b
OCTYTTaTRl Hopa https://m.edsoo.ru/ff0dOafa
Mznyuyenue v norjomieHue GoToHOB
48 I I/I}ll'lqe €X0JIe aToMa C O HO?O OBHS bubmorexa TIOK
P pexod . g P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyro. Buabl ciekTpoB
BoanoBsie cBoiicTBa yacTuil. BomHbl
. bubnuoteka [IOK
49 ne bpoits. Kopryckymsipao-

BOJTHOBOM ayanu3M. CHOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYXACHHOC U3JTYyYCHUC

50

OTKpbITHE PATUOAKTUBHOCTU. ONBITHI
Pesepdopna o onpeneneHuo coctaBa
PaAMOAKTUBHOIO U3JTYYCHUS

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6eTa-, ramMmma-
u3nydyeHus. Bousaue
PaZlMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIH Oera-
pacnan. ['amma-u3nyueHue

bubmnoreka LIOK
https://m.edsoo.ru/ff0d1162

33

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. fnepHbiit
peakrop. [IpoGieMbl, IepCIEeKTHUBHI,
HKOJIOTUYECKUE ACTIEKTHI AIEPHOM
SHEPreTHKU

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

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3UTpoHa. MeTob! HaOMOIeHUS U
PEruCTpaK MIEMEHTAPHBIX YACTHII.
Kpyrusi cron «®@yHaaMeHTaIbHbIE
B3anMoaercTBHUA. ENMHCTBO
bu3nuecKoil KapTHHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nHoro neba. Co3se3aus,
HpKI/Ie 3Bé3)1BI, IJIaHETHI, UX BUINUMOC
nerxenne. CojlHeUHas cucTeMa

56

Connne. ConHeuHas aKTHBHOCTb.
UcTtounuk snepruu CosiHua 1 3B€371




57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
nociea0BaTenbHOCTU. BHyTpenHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOKICHUH U
sBostonuu CosHIIa U 3BE31

58

Muineunsiii [1yts — Hamia 'anaktuka.
[Tonoxenue u aBmxenne CosHua B
lNanmakruke. ['anmaktuku. Y€pHbie
JBIPBI B SI7Jpax TalakTUK

59

Bcenennas. Paz0eranue raiakTuk.
Teopust bonbIoro B3pbIBa.
PenukroBoe uznyuyeHue.
Meraranaktruka

60

Hepemennbie mpo0ieMbl aCTPOHOMUHT

61

KonTponbhas pabora « 21eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Pons husuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIIMAIbHON 1
ATUYECKOM cdepax NesTeTbHOCTH
YyeaoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3HUKN U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa

64

O6o06maromuii ypok. Posb
buznueckoit Teopuu B opMHUpPOBAHUHI
MIPEACTABICHUN O (HU3UIECKOM
KapTUHE MUpa




Ob6o06maromuii ypok. Mecto
(bU3UYECKON KapTUHBI MHPa B 00IIIEM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUIN O IPUPOIE
66 PesepBHbIi ypok. MarHuTHOE 1ose. 1
DNeKTpOMarHUTHAs UHIYKIIHS
Pesepublil ypok. Ontrka. OCHOBBI
67 CHeUaJIbHON TEOpUH 1
OTHOCHUTEJIBHOCTHU
Pesepnbrii ypok. KBantoBas ¢usuka.
bubmuorexa [JOK
68 DneMEeHTBl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d 1784
acTpoU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME







YYEBHO-METO/JUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET
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