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[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanue mnporpaMMmbl 10 (u3MKe HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yNIbTAThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

IUTAHUPYEMBbIE pPEe3yJIbTaThl OCBOCHUS Kypca (PU3MKK Ha 0a30BOM ypOBHE, B TOM
YuClie IPEIMETHBIE PE3YIbTAThI 10 ToAaM 00yUYeHHUs;
coziepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHue (U3NYECKUX 3HAHUM  OmpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCHOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOWCTBAMHU W JIPYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJT O3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEro oomero oOpa3oBaHUS
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPHUHIMUIBI €T0
MTOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nuku
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
ToJIE.



Hoes eymanumapuzayuu. E€ peanuzaunus OpeANnojaracT HUCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX OJKOJOTHYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CTepKHEBBIMHU JJIEMEHTAMHU Kypca (PU3UKM Ha YpOBHE CPEJHEr0 OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPHUPOJE, TpPaHUIIAX
OPUMEHUMOCTH TEOpPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUNA U
IIPOIICCCOB).

CHUCTeMHO-IeSTENHHOCTHBIN TOJIX0/T B Kypce (U3UKU peain3yeTcs MPexe
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU JESITEIIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCICPHUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
MpaKTHYECKUX PadoT. Brijenenne B yka3aHHOM TepeyHe JIabopaTOpHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISACTCS yYaCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOMsl M3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. Ilpu »sToM obOecneunBaeTcsi OBJIAJACHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUTTOTES.

bonbimioe BHUMaHUE yHIENSETCS pPEIICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM mJ1a pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE TIPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfiena Kypca, TaK U UHTETPUPYS 3HAHUS U3
pasHbIX pazaenoB. [lJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUSI (PU3NYECKUX SBJICHHA W TPOILIECCOB B OKPYXKAIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU JUISl CUTYyallMu MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CHedYeHHI0 y4yeOHOro mpolecca 0a30BbIi YpOBEHb Kypca
(bu3MKKN Ha YpOBHE CpeIHEro o0LIero 00pa3oBaHus TOJKEH U3y4aThCs B yCIOBUSIX
MpeIMETHOTO0 KaOuHeTa (M3WKU WIA B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYNOBAaHWE IS BBITIOJHEHUS YKAa3aHHBIX B



nmporpaMme 1o (PU3NKe YYCHUIECKUX MPAKTUYECKUX PAOOT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpanoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TPAKTHYECKUX pPadboT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMILUIEKTOB M 0OECIedrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTuyeckue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJB30BaHUN AHAJIOTOBBIX M HUGPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HIU(POBBIX J1a0OpATOPUIA.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:
dbopMHpoBaHUE MHTEpECa U CTPEMJICHUS O0YyYaroluxcs K HAYYHOMY H3y4YEHHUIO
MPUPOIBI, PA3BUTHE WX MHTEIUIEKTYATbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJEe TMO3HaHUus U (OpPMHUpPOBAHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYAOIIUM SIBIICHUSIM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOEHUS MaTepuu U PyHIaAMEHTAIBHBIX 3aKOHOB (DHU3UKU;
dbopmMupoBaHUEe yMEHUN OOBSCHATH SBJICHUS C MCIOJIB30BAHUEM (PUBHUYECKUX
3HAaHUW U HAyYHBIX JJOKA3aTEIbCTB;
dbopmMupoBaHUe TpeACTaBIeHUM O poiu GUBUKH JUIST  Pa3BUTUS  JAPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TuX 1elield 00ecreunBaeTCsl pPelIeHUEeM CIEAYIOIHUX 3a/ady B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 0o0pa3oBaHUsI:
MpUOOpPETEeHNE CHUCTEMBbl 3HAHUN 00 O00mUX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;
dbopMHpOBaHUE YMEHHI TPUMEHSATh TEOPETUUYECKUE 3HAHUSA I OOBICHEHHUS
bu3MYecKuX SIBJICHUN B TPUPOJE W JUIsl TPUHSITHS TPAKTUYCCKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (hHU3MUECKOU
MOJIEJIbIO, 3aj/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeJH, aICKBATHON YCIIOBUSAM 3a/a4H;

MOHMMaHUe (PU3UYECKUX OCHOB U MPUHITUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX IMPOIIECCOB, UX BIMSIHUS HA OKPYXAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbBHOTO IUIAHUPOBAaHUS W MPOBEACHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalIM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YyCJIOBUM JUIA Pa3BUTHA YMEHHM IPOEKTHO-UCCIENOBATENBCKOM,
TBOPYECKOU IEATENBHOCTH.



Ha wusyuenne ¢usuku (6a30BbI YypOBEHb) Ha YPOBHE CpEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4yaca B HeJEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
NpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYAIbHBIX
O0COOCHHOCTEH 00yJaroInuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUSA OKPY’KAOILETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIIBI TPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto Qu3NKuM B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBuKeHWe. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTHU C IOCTOSAHHOU IO MOAYJIFO CKOPOCTBIO. YTIJIOBAsi CKOPOCTh, JIUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPAIUSl KUHEMATUUYECKUX XAPaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHS C LEJIbIO ONPEAECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY MNYTSIMHU, MPONMACHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  [anmunes. IlepBwii  3akoH  Herotona.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

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

Jlemoncmpayuu

SIBnenne uHepuUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec tena npu yCKOpEHHOM MOABEME U 1TaICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBaHnue ycIOBUM PABHOBECHUS TBEPAOTO TeEla, HUMEIOIIETO OCh
BpALLCHUS.

Tema 3. 3akonvl coxpaneHus ¢ MexaHukKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pa6ota cunbl. MOIIHOCTE CHIIBI.

Kunernueckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble WM HENOTEHIMaNbHble  cuibl.  CBs3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
IPYKUHHBIN TUCTOJIET, IBUXKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPIruu
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl MoJiekys. KonunuecTBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkana temmneparyp
Llenbcus.

Mopens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO ra3za. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOrO ABMXKEHHUS dactul rasa. Illkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OIMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, AOKAa3bIBAIOIINE JUCKPETHOE CTPOEHWE BemecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCIUHEHUIA.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.



Moaenb 6pOyHOBCKOTO IBHKCHHSI.

Mogaens onbita IlTepha.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMmoanHaMuueckasi cucrema. BHYTpeHHSIsE SHEprusi TEPMOAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KosnruecTBo TEIIOTH pH TEIIONEPEaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEUCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEPruM Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHUs (BHUICOAEMOHCTPAIINS).

M3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIionepeaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomwl

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAs BJIAXHOCTh BO31yxa. HaceimeHHsli map. YaenbHas TeIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBICHUSI.



Tsépnoe Teno. Kpucrannmmyeckue u amopHbie Tena. AHU30TPONHS CBOHCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBinenue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU IOJIy4EHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. dnexkmpocmamuxa

OnexTpuzanms Tel. OJEKTPUYECKUl 3apsn. JlBa BHJA 3IEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUH 3apsia.
Onekrpudeckoe mnose. Hanpsok€HHocTe  dnekTpudeckoro mnosst.  I[IpuHnmn
CYNEPHO3ULANA DNEKTPUYECKUX Tonel. JIMHNKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETp, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN aIlapaT, CTPYUHBINA PUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTropa OT IUIOIIaAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 21eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIUHEHHNE POBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 35ieKTpuyeckoi uenu. Koporkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TorynnpOBOHUKH. CoOcTBeHHas U IpUMECHast IIPOBOJIMMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONeKTpudYecKnid TOK B pacTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexTpudyeckuid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIBHBIN
pazpsaa. Monunus. [Lna3zma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETp,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuibl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PEZUCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOmronenue smexktpoiusa.

MexnpeaMeTHble CBSA3H



Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce ocyliecTBIsIETCS €
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IMPOEKIMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABUKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH WU
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIUIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE€), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YKCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKYUA

[locTtossHHble  MarHuThl.  B3auMmojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIIMY TOJIA MOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJjieHUE. [[BUKEeHUE 3apsHKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.



SIBeHMe 3JIEKTpOMArHMTHOM HMHAYKIMHU. IlOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJBIXKYIAs CUla HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »lEKTpUYECKOE ToJie. OJEKTPOABIKYILIAs CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[Ipasuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHudecknue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHATHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUSA
MAarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmMpoOMAZHUNHbIE KOJ1€OAHUSA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanwms. [lepuona, wactora, amrumryga u ($aza KoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpailieHre HEPTrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJiebanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJ€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpeacraBienne o 3aryxaronux kojieOaHusIX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.



[lepemennbiii  TOK. CHUHYCOMJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA WU
HaIpsHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKUIM
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiutorpaMMsl (3aBUCHMOCTH CHIIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTU ¥ MAacChl rpy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM U3  IOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M TIPOJOJIBHBIE  BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE IPUMEHEHUE: MY3bIKalbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsl JIMarHOCTHKAa B TEXHHKE M MEIHILIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Llemoncmpayuu

OOpa3oBaHuUE U pacpPOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneOGmromnieecs Teao Kak HICTOYHHUK 3BYKa.

HabGmronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peroMIICHUE, ONSIpu3anus, AMPpakiuus, uHTepepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie u pacceuBaromve JuH3bl. ToHkas smH3a. DokycHoe
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapat, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEeHOE pacupOCTPaHEHUE, OTPAKEHUE M IIPEJIOMIICHHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm cpera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TomyueHue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yeHune cexkTpa ¢ mMOMOIIBIO TUGPAKIIMOHHON PEIIETKH.



HaOnronenue nossipu3aiiv CBETa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKpALIECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTUs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpanuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

Ceeroauop.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenbp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.



OmnpeneneHre JIMHBI BOJIHBI Jla3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHUS sapa. OTKpsITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-U3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHIaMeHTalbHble B3aUMOAEHCTBUA. EAMHCTBO PU3nUYecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHepruu ConHUIA U 3BE3N.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BoItonMM CoJiHLA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
rajJaKkTHK.



Bcenennas. Pacimupenune Beenennoii. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MMOJI0XKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBINA
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIUOHHAS II€Yb, pajap, paauonpuUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
COJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpEIHEro OOIIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIECCE pea3allid OCHOBHBIX HAINpPaBJICHUN
BOCIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJTbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE€ B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAs 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHOU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;



TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS eI YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH B IPOIIECCE
U3y4deHUsS  (QU3HKH  OCYIICCTBJIATH NPOSKTHYID W HCCIEIOBATEIhCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:

CaMOCTOATENLHO  (OpMyJIMpOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpPENENATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
TOCTHOKCHHSI,

BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajdu3a HWMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBUSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;

BJIa/ICTh HABBIKAMHU Y4eOHO-HCCIIET0BATEIBCKONW U MPOSKTHOW ACSITENbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJETh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEpHpETalU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX
CUTYaIIsIX, B TOM YHCJIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;



BBISIBIIATh TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3M W aKTyaIM3upOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apryMEeHThl JJi1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICATCITbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.
Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh MOUCK, aHaJu3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OIICHUBATh JOCTOBEPHOCTH HMH(POPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX WM KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTraHU3AIIMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYEHUs] UHPOPMAIIUU U TIEIEBON ayIUTOPHH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOMU
JEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CUTyallMii ©  CMsT4Yath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBHM C y4y€TOM OOIIuX
WHTEPECOB U BO3MOXKHOCTEN KaXKJOTO WeHA KOJIEKTUBA;

OpUHUMATh  1IeJId  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYacCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;



OLICHMBAaTh KAue€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEUW C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh TMO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B Pa3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe JeHCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
(GU3UKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATEIFHO COCTABIISITh IUIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAHWIMH B 00JaCTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOK 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCHUTHh KOPPEKTHUBHI B NESITECIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIHTATOB IEIISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMM  KakK  OCO3HAHMSI
COBEpIIACMBbIX JIEUCTBHA WM MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB M
OCHOBAaHUIA;

UCITIOJIB30BATh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO MPUHUMATHh PEIIEHUS IO HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHX TMIPU aHAU3E pe3yJIbTaToOB
NeSATEeTbHOCTH;

PUHUMATh ce0s, TOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI APYTMX TIPH aHAJM3e pPe3yIbTaTOB
NEeATEITbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIMOKH.

B nponecce AOoCTHXKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOEHUSI MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoaararonuii
c(OPMUPOBAHHOCTD:



CaMOCO3HAHUS, BKIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHATBLHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTH auanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JICHCTBOBATH HMCXOJIS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOJIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIIeH:
MaTepualibHas TOYKa, MHEPIUAJIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIO,
WJICANIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKEHUE 110 OKPY>KHOCTHU, WHEPIUs,
B3aumojeicTeue Ten, nuddysus, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIAPEHHE, KOHACHCAIMs, IUIABJICHUE, KPHUCTAJUIA3AlUs, KUIICHHUE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCyZA€, CBS3b MEXKAY [apaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPsIOB;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHHUE, HCIOJIb3ys (DU3UUECKUE BEIMYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTEHUHAIbHAS SHEPIUs, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOINHOCTh; NpPH OINUCAHWK NPaBUIBHO TPaKTOBAThH
(bu3MYecKuil CMBICI MCIOJIb3yeMbIX BEIMYMH, HUX O0O3HAYEHUS M €IUHMUIIbI,
HaXoJUTh (OPMYJbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU
BEJINYMHAMU;



OMKCHIBATh HM3yYCHHBIE TEIUIOBHIC CBOWCTBA TEJI W TEIJIOBBIC SIBJICHWS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIUYUH, HX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TMTOTEHITHAN, PA3HOCTh MMOTEHITHATIOB,
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHMS W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBaTh (HU3UYECKHE TPOLECCHl U SBJICHUS, UCIOIb3Yys (PU3HUECKUE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
INPUHINAIN CYNEPINO3UIIUA CHJI, TPHUHITUII PABHOINPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW SHEPTHUU TEIIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, TpPH OTOM pa3iauyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MIPOIICCCOB C HCIOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIOKEHHOTO O0OPYIOBaHUS, MPOBOAWTH OIBIT U
(GbopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO HM3MEPEHHUS M MCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (U3HUYSCKMMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJI€ TaOIUIl U rpadMKOB, ACNIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOI01aTh MpaBmiia 0€30MacHOTO TPyJa MPHU MPOBEACHUU HMCCICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKOH W TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;



pemiate pacy€THBIE 3aJaud C SIBHO 3aJlaHHON (PU3WYECKON MOEIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
Y NIPEICTABICHHS YUYEOHOW U HAy4YHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyr0 HH(pOpMaIHIo;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

paboTath B TpYIE C BBHINOJHEHUEM pPa3UYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMON MTPOOIIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsijl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MPHU pelieHUU (PU3NYECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE pPAacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepenus, audpakuus W TONAApHU3ALMUS  CBETa, JTUCHEPCUS CBETa,
doTornexrpudeckuit 3GphexT (horodddekrt), cBeToOBOE NaBiieHNne, BOZHUKHOBEHHE
JMHEWYAaTOro0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaIUOAaKTUBHOCTb;



OMUCHIBAaTh W3YYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTb MOTEHIIMAIOB, AJEKTPOJBIKYIIAs Cuiia, paboTa Toka,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHHE W
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W €IUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUA W MPOLECCHI, HCIOIb3YA
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUA U UMITYJIbC (DOTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYECHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIUYMHY C JpPYTMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO0 U MapajljieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHHsS] DHEPruH, 3aKOH COXPAHEHHS MMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENATh HANPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC M3MEPECHUSI (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO M3MEPEHHUS M WMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYUH C HCIHOJIb30BaHHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKUE BEIMYHUHBI U (POPMYIIBI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW M HAyYHO-TIOMYJISIPHOM MH(pOpMAIUH, TOJTYy4EHHON U3
pa3IMyYHBIX UICTOYHUKOB, KPUTUUYECKU aHAJTM3UPOBATh MOJIy4aeMyto HH(POPMaLHUIO;

OOBSACHATh MPUHUUIBI JEHUCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUs 310pPOBbS U COONIIOEHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTaThb B TIpynme C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PaLMOHAIBHO pACHpPEleisTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo yacoB DJIeKTPOHHbBIE
Ne /i HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
B NMPOrpaMmblI Bcero Kontpoabnbie | Ilpakrudeckue o0pa3oBaTejbHbIE
padoTbI padoThsI pecype
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bubmorexa LIOK
' At HayH https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pasznen 2. MEXAHUKA
bubmnoreka IIOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
22 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
3.2 OCHOBEI TEPMOZHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTostHUS BemiecTBa. Da3oBbie 5 bubnmnoreka [JOK
' TIePEXOJIbI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Pa3znen 4. 9JIEKTPOJJNHAMUKA
bubanoreka LJOK
4.1 DTIEKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bf72
4.2 IlocTOsIHHBIN 21eKTpUUECKU TOK. TOKH B 12 1 bubmuoteka [JOK



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

‘ Pa3IMYHBIX Cpeaax

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

Wroro no pazueny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM Konrpoasnbie | Tpakruueckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paznea 1. JIEKTPOIMHAMUKA
11 MaruuTHO€ noJie. DIeKTpOMarHuTHas 11 1 3 bubmuorexa [JOK
WHTYKIAS https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [JOK
KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
2.2 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI ) 1 ﬁgg;l;llﬁziieﬁﬂ f41c97c
23 | Onruia 10 3 tips/im ed00 N 7641697
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OcCHOBBI crielIuaNbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHTEIIHOCTH https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 ONeMEeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 CTpocrnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKHU



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

bu6mmoreka [IOK

51 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 hitps://m.edso0.ru/7f41c97¢
Wroro no pazgeny 7

Pasznen 6. OGOBHIAIOIIEE IOBTOPEHUE

bubmuoreka [JOK

6.1 Obo0maiomee nosToperHe 4 https://m.edsi.ru/7f4lc97c
Wroro no pazueny 4

PesepBHOE BpeMs 3

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
N KosmmyecTBo yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
I /;1 Tema ypoka Beero Konrpounnelie | [IpakTuyeckue e — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 01.09 bubmuorexa [JOK
METO]IbI IO3HAHHS OKPYKAIOLIET0 MUPA T https://m.edsoo.ru/ff0c32e2

2| conpevenmotttayanat xapruts wpo. 5 ) 0300, | Brdmorexa IOK

P Hays P P, A https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKON JESITEIbHOCTH 0!
Mexannyeckoe IBUKECHUE.

3 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 08.09 bubmuorexa [JOK
nswkenus. [lepemenienue, CKOPOCTb, R https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

. bubmuorexa [JOK

4 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE 1 10.09. https://m.eds0o.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE PSIMOJIMHEITHOE 1 14.09 bubnnorexka [JOK
JBHKCHUE T https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 17.09 bubnmnorexa [JOK
CBOOOJIHOTO TaJICHHUS T https://m.edsoo.ru/ff0c39cc
KpuBonnHelinoe aBuxkenue. J[BmxeHue bubnnorexka [JOK

7 . 1 22.09. .

MaTepHaIbHONW TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8| Hhwepumammme enerens orcuers, Hepmit | 1 2409, | Bromorexa IOK
pi - Hep A https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

o | Mo e Com Homom cmepnosmm | g, | BiGHorea 0K

- DTOPOH 3: s A https://m.edsoo.ru/ff0c3be8
MaTepHUaIbHOW TOUKH

10 Tpernii 3akoH HbIOTOHA [UIst MaTEpUAIIBHBIX 1 01.10 bubnuorexa [IOK
TOYEK T https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHoro tarorenus. Cumia 1 06.10. bubnnoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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TAXKCCTH. HepBa;I KOCMHYCCKAA CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 08.10. https://m.edsoo.ru/ff0c3e18
13 | comonmnens wmimenn sonas 1310, | Dubmiorexa LIOK
P PH A o https://m.edsoo.ru/ff0c3f76
KHJIKOCTH WU Taze
[ToctynarenbHoe U BpaliaTeabHOE
14 JBIKEHHE a0COIIOTHO TBEPJOTO Tea. 15.10 bu6mmoreka [IOK
MowmenT cuibl. [Tnedo cuibl. YcaoBust — https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPOTO Tea
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. IMITynbC CUIIBL. 20.10 bubnnorexa [HOK
3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE " https://m.edsoo.ru/ff0c43d6
JIBYDKEHUE
16 | neorm arepamimolt o, Teopents o0 22.10, | Duobmorexa OK
P P O, ©eop o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETHYECKOW DHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTUs ynpyro AeGpopMUpOBaHHOMN 06.11 bubnunoreka [JOK
npykuHbl. [loTeHIIMabHAS SHEPTHS Tea o https://m.edsoo.ru/ff0c461a
BOJIM3M OBEPXHOCTH 3eMIIU
[ToreHnuanbHble U HEMOTEHIIMATbHbIE CUIIBI.
18| wenenmion wexammaeokor nepran 0911 | Bubmiorera LIOK
P o https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHeprun
JlaGopatopnas pabora «lccnenoBanue
19 CBSI3U pabOTHI CHITBI C HF3MEHEHUEM 13.11
MEXaHUYECKOM SHEpruu Tea Ha Ipumepe o
pacTsHKEHHS PE3HHOBOTO KTYTa
20 KonTponbhas pabota no teme 16.11. bubnnorexa [JOK

«Kunemaruka. /lunamuka. 3aKOHbI

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
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COXpPAaHCHUA B MEXaHUKEY

OCHOBHBIE TTOJIOKCHHS MOJICKYJIAPHO-

bu6mmoreka [IOK

21 KHMHETUYECKOM Teopuu. bpoyHoBckoe 20.11. hitps://m.edsoo.ru/ffocAdc?
newkenue. dubdysus
XapakTep ABHKCHUS U B3aUMOJICHCTBUS

22 qacTuIl BeriecTBa. MoJIeTu CTPOCHHUS Ta30B, 23.11.
KUJKOCTEH U TBEPMBIX TEI

23 Macca monekyi. KonudecTBo BemiecTsa. 2711,
[TocTostnuast ABoraapo
TennoBoe paBHOBecue. Temmneparypa u e€ TOHKA POCTA,

24 P ) patyp 01.12. nudposas pusnueckas
u3mepenue. lllkana remneparyp Llenbcus

naboparopus

o5 Uneansusiii raz 8 MKT. OcHoBHOE 03.12 bu6mmoreka [IOK
ypaBHerne MKT T https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMIepaTypa Kak Mepa

26 CpeaHEN KUHETUYECKON SHEPTUU JBUKCHUS 08.12 bubnuorexa [JOK
MOJIEKYJl. YpaBHeHUue MeHieneeBa- o https://m.edsoo.ru/ff0c511e
Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 10.12.
JlabopaTtopHas pabota «lccnenoBanue TOUYKA POCTA,

28 3aBUCUMOCTH MEXAY NapaMeTpamMmu 14.12. uposast pusndeckast
COCTOSIHHSI Pa3pEKEHHOTO ra3ay nabopartopusi, No18

29 N3onponeccel B MA€AIBHOM Tra3e U uxX 1712 bubnnorexka [JOK
rpaduuecKoe NpeCTaBICHHe T https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHEpTUs TEPMOAUHAMUYECKOM

30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. 2219 bubnuorexa [JOK
KonnyectBo TemnoTs u pabora. BuyTpennss o https://m.edsoo.ru/ff0c5952
SHEPTHUs OJTHOATOMHOTO HJICATHHOTO Ta3a

bu6mmorexa [IOK
31 Braer Tenionepenasu 24.12. https://m.edsoo.ru/ff0c5c36
32 Y nenbHas TEMIOEMKOCTD BENIECTBA. 29 12, bubmuorexa [JOK

KonnuecTBo TemaoThl npu Temnjonepeaaye.

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
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AnnabaTHBIN MpoIecc

[IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnnorexka HOK
33 12.01. )
NPUMEHEHHE K H301polieccamM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTuMocTh Npo1eccoB B MpUpPoOIE. 1401 bubmumorexa [IOK
Bropoii 3ak0H TepMOAMHAMHUKI T https://m.edsoo.ru/ff0c6230
[Tpuniun nevicreus u KII/ TenmoBoi
gy | Tooommy. Msone v oo, | Biomee 0K
yarat P P o https://m.edsoo.ru/ff0c600a
TeXHOJIOTHYeCKHX MAIIUH H KOMILIEKCOB
(00O Tpancnopr-OTpaaHbiii-2)
36 Huxn Kapno u ero KITJ] 21.01.
37 DKOJOTHYECKHE MTPOOIEMbI 26.01.
TEIUIOOHEPTEeTHKH
38 O6o06maromuii ypok «MolteKysipHast 28.01 bubnuorexa [JOK
¢duzuka. OCHOBBI TEPMOIMHAMUKIY T https://m.edso00.ru/ff0c6938
KonTponbhas pabota no teme
bu6mmoreka [JOK
39 «Mounekynspras puznka. OCHOBEI 02.02. https://m.edso0.ru/f0c6a50
TEPMOTUHAMUKI
TOYKA POCTA,
uugposas pusndeckas
40 giﬁgogﬁ?ﬁﬁi EHILOHJIGHcaHI/Iﬂ. 04.02. n1aboparopus
p bu6mmorexa [IOK
https://m.edsoo.ru/ff0c63b6
41 AOGCoII0THAs M OTHOCHUTENbHAS BIAXXHOCTb 09.02 bubnmnoreka [JOK
Bo3/1yxa. HachlleHHbIH map T https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmueckue u
42 amop(HbIe Tesna. AHU30TPOINHS CBOWCTB 11.02 bubnuorexa [IOK
KpucTayuioB. XKukue KpucTaibl. R https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHaIIb
[InaBneHue U KpucTaUM3anus. Y aenbHas TOTKA POCTA,
43 p L. I 16.02. uugposast pusnveckas

terioTa miasneHus. Cyoaumanus

nabopaTopust



https://m.edsoo.ru/ff0c5efc
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmuorexa [JOK
44 YpaBHEHHE TEIIOBOTO OamaHca 18.02. https://m.eds0o.ru/ff0c6820
45 DJIeKTpu3anus Teil. DJICKTPUUECKUH 3apsi. 25 02 bubmuorexa [JOK
JIBa BHJIa 2JIEKTPUYECCKUX 3apsi/IOB T https://m.edsoo.ru/ffOc6bcc
46 E(E]‘? BOH;I;IOKHI;P?I?; H;;‘Egﬁi‘gf aHEHUS 02.03 bubmoreia LHOK
YNPOBOA ' P o https://m.edsoo.ru/ffOc6bcc
QJIEKTPHUYECKOTO 3apsizia
47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. 04.03 bubnnorexa [HOK
ToYeUHBIH JICKTPHUCCKUN 3apsi] T https://m.edsoo.ru/ffOc6ced
18| Mpuminn cynepmosmnt snermpcotsn 0903 | Bubmiorera LIOK
PHILHIT CYTICP e P R https://m.edsoo.ru/ff0c6df2
nosiedt. JIunum HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuyecKoro moJsl. 11.03 bubnnoreka [JOK
[Torenmuan. PasHOCTH MOTEHIHAIOB e https://m.edsoo.ru/ffOc6f00
50 | snermpoctanmccron noe. 16.03. | pubmioreka LOK
p ' o https://m.edsoo.ru/ff0c7018
JlvanexTpudeckas MPOHUIIAEMOCTh
N bubnuotexa [JOK
o1 OnexTpoémkocTs. Konnencarop 18.03. https://m.eds00.ru/ff0c7126
50 DNeKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPA. 3003 bubnmnoreka [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa T https://m.edsoo.ru/ff0c72c0
53 Ha60paT"0pHaﬂ paborta HSMepe'I:II/IC 01.04
ANEKTPOEMKOCTH KOHJIEHCATOPA
[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOH/ICHCAaTOPOB, KOMTUPOBAILHOTO ariapara,
CTpYHHOTO IPUHTEpA. DIIEKTpOCcTaTHIeCKas
54 06.04.
3amuTa. 3a3eMIICHUE JIEKTPONPHOOPOB
Mpopmunumym. PaguorexHux
(Poctenexom)
55 DNEeKTPUUECKUN TOK, YCIOBUS €ro 08.04. TOYKA POCTA,



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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cymectBoBanus. [locrosaunsiii Tok. Cuna

nudposas pusnueckas

toka. Hanpsokenne. ConpoTuBieHue. 3aKoH naGopaTopus
Owma 117151 yyacTka 1enu
TOYKA POCTA,
[TocnenoBarenbHOE, TapaIIEIBLHOE,
uposast pusudeckas
56 CMEIIIaHHOE COETMHECHUE TIPOBOTHUKOB. 13.04 nabopatopus
JlabopaTtopHas padorta «3ydueHue T Bubmiorexa [IOK
CMEIIIaHHOTO COSAMHCHHUS PE3UCTOPOBY https://m.edsoo.ru/f0c74f0
57 PaGoTta u MOILTHOCTH AJIEKTPUUYECKOTO TOKA. 15.04 bubnnoreka [JOK
3akon Jxoyinsa-Jlenia T https://m.edsoo.ru/ff0c7838
3akon OMa 11 MOJTHOM (3aMKHYTOM ) TOYKA POCTA,
anekTpuyeckoit nenu. Koporkoe 3ambIkaHue. uupoBast pusnueckast
58 JlaboparopHas padora «M3mepenne D/1C 20.04. naboparopus
HMCTOYHUKA TOKA U €0 BHYTPEHHETO bubnnoreka [JOK
COIPOTHUBIICHUSI» https://m.edsoo.ru/ff0c7ae0
DNeKTpOHHAs IPOBOJAUMOCTH TBEPIBIX
59 METaJJIOB. 3aBUCUMOCTh COTPOTUBIICHUS 99 04
METAJUIOB OT TEMIIEPaTyPHI. T
CBepXmpoBOJIUMOCTD
DneKTpuueckuii Tk B Bakyyme. CBoICTBa
60 DJICKTPOHHBIX IIYYKOB 27.04.
[TonynipoBoAHUKH, UX COOCTBEHHAS U
61 IIpUMecHas poBoguMocTs. CBolicTBa p—N- 29.04. BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUYECKHI TOK B pacTBOpax U
6 pacrmiaBax 3JIeKTPOJIUTOB. 04.05 bubnmoreka [JOK
DIEeKTPOTUTHYECKAS TUCCOIMAITUS. e https://m.edsoo.ru/ff0c82ba
DneKTponan3
DNEeKTPUUECKUA TOK B rasax. } Bu6miorexa 1IOK
63 CaMOCTOSTEIBHEIN H HECAMOCTOSTENIHHBIN 06.05. ]
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [1nasma
64 DnexTpuuecKkue mprudophl U YCTPOMCTBA U UX 11.05. bubmuorexa [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

MpaKTUYeCcKoe npuMeHenue. [IpaBuia
TEXHUKUA 0E€30I1aCHOCTHA

https://m.edsoo.ru/ff0c86fc

. bubnmoreka [JOK
65 O6o06maromuil ypok «IeKTPOIHHAMUKA 1 13.05. https://m.edsoo.ru/ff0c88be
KontpomnbHas pabora o Teme
66 «Qunekrpocraruka. [TocTosHHBIM 1 18.05 bubmumorexa [IOK
AIIEKTPUUYCCKHUIT TOK. TOKH B Pa3InYHBIX R https://m.edsoo.ru/ff0c8a8a
cpenax»
. bubnuorexa [JOK
67 O6o06mmaromuii ypok mo Temam 10 kiracca 1 20.05. https://m.eds0o.ru/ff0c8c56
. bubmuorexa [JOK
68 O606maromuit ypok mo temam 10 kiacca 1 25.05. https://m.edsoo.ru/ff0csf6e
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka Hata o0pa3oBaTte/ibHbIE
/i yp Beero Kourpousbnsbie | IIpakTnyeckue W3yueHust p
padoThI padoThI pecypcbl
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMozeiicTBue. MaruutHoe nosie. Bekrop 1 03.09 bubmumorexa [IOK
MarHUTHON MHAYKIKU. JIMHUM MarHUTHOR e https://m.edsoo.ru/ff0c9778
WHIYKIAH

TOYKA POCTA,
MarauTtHoe 1nose NpoBOJHUKA C TOKOM. uupoBas pusnveckas

2 OmnpiT Dpcrena. Bzanmopelicteue 1 05.009. nabopatopus, Nell

MPOBOJHUKOB C TOKOM bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe
JlaboparopHast pabora «/3yuenue bubmmoreka [JOK

3 1 1 10.09. .

MarHUTHOTO TIOJISI KATYITKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOT'O TIOJISI HA POBOTHUK

4 ¢ Tokom. Cuna Ammnepa. JlabopaTopHas 1 1 12.09 bubnuoteka [JOK
pabota «VccnenoBanue neHCTBUS T https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM))

5 H}f}?}chBHe Mca; I;:T;I)‘I);(;g O}Eﬂq};’iTH Cuna 1 17.09 bubmorexa [IOK
ABIPRYIYIOCA SADBREHILY w: has https://m.eds00.ru/ff0codf4
Jlopenma. Pabora cuinsl JlopeHna
DnexTpoMarauTHas HHAyKIHs. [ToTok
BEKTOpa MarHuTHOM uHAYKIMu. I1C

6 - 1 19.09.

WHIYKIIAHA. 3aKOH 3JIEKTPOMarHuTHOM
unaykunn Dapanes
JlaboparopHas pabdora «/ccnenoBanue bubnmoreka [JOK

7 - 1 1 24.09. .

SIBJICHUS! 2JIGKTPOMATrHUTHON MHIYKIIHI) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTH. SIBI€HUE CAMOUHIYKIUH. TOUYKA POCTA,

8 3/1C caMOMHIYKITUU. DHEPTrHsl MATHUTHOTO 1 26.09 uposast pusudeckas

TOJISL KATYIIKH C TOKOM. DIIEKTPOMAarHUTHOE R naboparopus

I10JIE

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,

9 3JICKTPOMArHUTHI, JICKTPOBUTATEb, 01.10.

YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS T1eYb

10 O6o0maromuii ypok «MarauTHoe 1oJie. 03.10 bubmuorexa [JOK
DJIeKTPOMArHUTHAS UHIYKITUS e https://m.edsoo.ru/ff0cab82

11 KonTponbhas padota no teme «MaraHutHoe 08.10 bubnnorexa [HOK
noJie. DIeKTPOMarHuTHasE MHAYKIUSD) T https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.

12 I"apmonnueckue koneOanus. YpaBHEeHUE 10.10 bubnnorexa [HOK
rapMOHHYECKHX KoyieOanuii. [IpeBparieHue o https://m.edsoo.ru/ffOcaf06
SHEPTUU
ammemoeTt neprona s KoneGni TOUKA POCTA,

13 pHO 15.10. nudposas pusnueckas
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChI

naboparopust
rpy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE TOYKA POCTA,
AJIEKTPOMarHuTHbIE KojeOaHus B uugposast pusndeckas

14 ueaIbHOM KoJeOaTeTbHOM KOHTYpeE. 17.10. nabopaTopus
AHanorus MexJ1y MEXaHM4ECKUMU U bubnnorexka [JOK
JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU https://m.edsoo.ru/ff0cb820

15 | smeprant s nneasmmon KoncGuTemON 2210, | BuOmorexa LIOK

p A o https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBneHue o 3aTyxarommx

16 KoseOaHusX. BoIHyKIeHHbIE MEXaHUYECKUE 24.10 bubnnoreka [HOK
kosnebanus. Pezonanc. BeiHyx)neHHbIE T https://m.edsoo.ru/ffOchb86
AJIEKTPOMArHUTHBIE KOJICOaHHSI

17 [lepemennsblit Tok. CUHYCOUAIbHBIN 05.11 TOYKA POCTA,

HepeMCHHHﬁ TOK. MOIIIHOCTh TNEPEMCHHOT' O

nudposast pusudeckas



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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TOKa. AMIUTUTYJTHOE U JICUCTBYIOLIEE
3HAQUYE€HHUE CUJIbI TOKA U HAIPSKEHUS

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

Tpauchopmarop. [IponsBoacTso, nepegaua

18 . 07.11.
U TIOTPeOJICHHUE IIEKTPUYECKON SHEPTUU
P > T CHEPaTop o https://m.edsoo.ru/ff0cc324
NEPEMEHHOT0 TOKa, IMHUN dJIEKTponepeaay
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus 14.11.
AJIEKTPOIHEPT U B TIOBCETHEBHOM KU3HH
MexaHW4ecKue BOJTHBI, YCIOBHUS
21 pacnpoctpanenus. [lepuoa. Cxkopoctsb 1911 bubnnoreka [HOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. o https://m.edsoo.ru/ff0cca54
ITonepeyHsle ¥ TPOAOJIBbHBIE BOJHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. 2111 bubnuoreka [IOK
Beicora Tona. TemOp 3Byka T https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U 26.11 bubnuotexa [JOK
ckopocTs. [1Ikaa 371eKTpOMarHUTHBIX BOJIH o https://m.edsoo.ru/ffOccfe0
[TpuHIMIBI PaAMOCBS3U U TEIEBUICHHUS.
PasButue cpencts cBsi3u. Pagmonokarus.
24 IIpopmuanmym. Crienuaauct no 28.11.
crucTeMaM paauoCBsI3U, MOOUJIbLHOI CBSI3H
u paguonocryna (Pocrenexom)
o5 Konrtponbnas pabdora «Konebanus u 03.12 bubmuorexa [IOK
BOJIHBI» T https://m.edsoo.ru/ff0cc6f8
26 | omoportion epere. Toseunatt nerome 0512 | BuOmoreralloK
AHOPOA PEAC. o https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHne cBeTa. 3aKOHbI OTPAKEHUS
27 csera. [locTpoeHne n3o0paxeHuii B 10.12. bubmorexa LHOK

IIJIOCKOM 3€pKaji€

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cbd34
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[Ipenomnenue ceta. [loaHoe BHyTpeHHEE

bu6mmoreka [IOK

28 otpaxkenue. [IpeaenspHbIil yros HoJIHoro 12.12. https://m.edsoo.ru/f0cd7f6
BHYTPEHHETO OTPAXCHUS
JlabopaTopHas paborta «3mepenue bubmuorexa [JOK
29 17.12. .
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 | Gopuyas romeert mm. Voamee 10.12, | bubmorera LIOK
pMy ’ o https://m.edsoo.ru/ffOcddle
JIMH3BI
JlaboparopHas pabora «MccnenoBanue
31 . . 24.12.
CBOWCTB M300paXCHUN B JIMH3AX)
Jucniepcust ceera. CIIOXKHBIH cocTaB 0e1oro
32 cgeta. L[Ber. JlabopaTopHas padora 26.12.
«HabmoieHne nucnepcun cBeTay
33 Nutepdepennus ceera. udpakius ceera. 14.01 bubnnoreka [JOK
JudpakunonHas perérka T https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. 16.01 bubnnorexa [HOK
[Monsipuzanus ceera R https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPs! U yCTPOHCTBA U
35 21.01.
YCIIOBHSI UX 0€30MacHOT0 MPUMEHEHHUS
3| wexamma, Hoorymams cnexamnor 2301, | BuGmorera LIOK
' Y t R https://m.edso0.ru/ff0cf862
TEOPUH OTHOCHTEIBHOCTH
37 OTHOCUTENHHOCTD OJTHOBPEMEHHOCTH. 28.01 bubnuotexa [JOK
3amMeyieHre BPEMEHU U COKPAIIICHUE JITTHHBI T https://m.edsoo.ru/ffOcfa42
3| maermon. Cons actot ¢ mepaci 3001, | BuOmorexa IOK
HEL P o https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrusi MOKOs
Konrtponbnas padora «OnTrka. OCHOBBI bubnuorexa [IOK
39 - 04.02. )
CIIEIUATIbHON TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyna [Inanka. Dueprus u 06.02 bubnnorexka [JOK

UMIynbe GOTOHA

https://m.edsoo.ru/ffOcfel6
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OTtkpeiTHE U HccienoBanre Gorodddexra.

bu6mmoreka [IOK

41 Omnpitel A. I'. CToneroBa 11.02. https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEHUE

42 OiiamreliHa s porodddexra. «KpacHas 13.02. ﬁgg;?l(;;eelaii?,ﬁ/ffo 4015¢
rpanuna» Gotodrpdexra " '

43 Hasnenue ceera. Onbitsl [1. H. JleOenena. 18.02 bubmmoreka [JOK
XuMHUECKOE NEHCTBHE CBETA e https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe
puMeHeHue: PoTolrIeMeHT, (POTOAATUHUK,

44 CONTHEe4YHas Oarapesi, CBETOUO/I. 20.02
Mpopmuuumym. Oneparop KUIIuA R
(Tokapesckas ntunedadbpuka, OO0
«Camapckuii Opoitiepy)

45 Pemenue 3agad mo reme «1EMEHTHI 2502 bu6mmoreka [IOK
KBAaHTOBOH ONTHKI) T https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OMBITEL BuGmuorexa LJOK

46 Pezepdopaa mo paccessHUIO 0-4aCTHIL. 27.02. hitps://m.edsoo.ru/ff0d091a
[LimanerapHast MoJens aroMa — :

bu6nmoreka [JOK

47 | Hoctynarsi bopa 04.03. | https://m.edsoo.ru/ffodOafa
N3nyuenue u nornomieHue GoTOHOB NMPU

48 IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS YHEPIUU 06.03. Egg;?ﬁ;ee%zi%ﬁffo d0afa
Ha qpyroi. Buasl cnektpos — '

BosmoBele cBoiicTBa yacTHIl. BoHBI e

49 Bpoitnsa. KopnyckynisspHO-BOITHOBOMN 11.03 bubmuorexa [IOK
nayanu3M. CIIOHTaHHOE ¥ BBIHYKICHHOE e https://m.edsoo.ru/ff0d0ca8
W3ITy4eHUe
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI

50 Pezepdopaa mo onpeaenennio cocrara 13.03. ﬁg6§?ﬁ;e€%€;i€§/ffo 40fd2
PaguOAKTUBHOIO U3JIYy4CHUS P31 '

51 CaoiicTBa anb(da-, 6era-, raMma-u3Iy4ICHUS. 18.03.

Bmmsgumne PAaAOAKTUBHOCTH HA KUBBIC
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OpraHU3Mbl

52

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIbI.
Anwda-pacniag. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacman. ["amma-
U3JIy4YeHUe

20.03

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

53

DHeprusi CBA3U HYKJIOHOB B sijipe. SlnepHbie
peaknuu. Snepusiii peaktop. [Ipodiemsl,
MEePCIEKTUBBI, SKOJIOTUYECKUE ACTIEKTHI
SJIEPHON YHEPTETUKH

30.08.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULBl. OTKpBITHE
Mo3uTpoHa. MeTo bl HAOIIOIEHUS U
pErucTpanyy 3J1€MEHTapHBIX YaCTHLI.
Kpyrusiit cron «®@yHaaMeHTanbHbIe
B3auMoieicTBusl. EnnHcTBO usnueckoit
KApTUHBI MUPA»

01.04.

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

55

Bun 3Bé3aroro HeOa. Co3Be3aus, spKue
3BE3/IBI, INTAHETHI, UX BUAUMOE IBHKEHHE,
ConHeunas cucrema

03.04.

56

Comaue. CoyHeuHast akTUBHOCTE. MCTOUYHUK
sHeprun CoJiHIA U 3BE3]T

08.04.

57

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKH.
3BE3/1bI TTIABHOH ITOCIIEI0BATEIHHOCTH.
BryTpennee ctpoenue 38¢31. CoBpeMeHHBIE
NPEICTABICHHS O TIPOUCXOKIACHUH U
sBosronnu ConHIa u 3BE31

10.04.

58

Muneunsiii Ilyte — Hama 'anakTuka.
Tlonoxxenue n nBuxxenne CoHIla B
lNanakrtuke. 'anaktuku. YEpHbIE NBIPHI B
SIpax rajJakTHK

15.04.

59

Bcenennas. Pa3z6eranue ranaktuk. Teopust
bonbiioro B3peiBa. PennkToBoe n3nydyeHue.
MeraraiakTuka

17.04.



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

60

Hepemennsie mpo6iieMbl aCTPOHOMUUT

22.04.

61

KontponbHas padoTa «2JIeMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

24.04.

62

O6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B YIKOHOMHUYECKO,
TEXHOJIOTUYCCKOM, COIMAIbHON 1
ATUYECKOM cdepax MesaTeTbHOCTH YeIOBEKa

29.04.

63

O6o0maromuii ypok. Poibs 1 mecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

06.05.

64

O6o6maromuii ypok. Pois ¢pusnyeckoii
Teopuu B ((OPMUPOBAHHH TIPEIICTABICHHUIA O
(bu3HYECKOI KapTHHE MUPA

08.05.

65

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUPA B 00IIEM STy COBPEMECHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O
MIPUPOJIC

13.05.

66

Hrorosoe noBTopeHre. MaruutHoe mnosie.
DNeKTpOMarHuTHasi MHIYKLUs

15.05.

67

Htorosoe IMOBTOpPCHHUC. Ontuka. OCHOBBI
cneunaanoﬁ TCOPHUHN OTHOCUTCIIBHOCTU

20.05.

68

Hrorosoe nosropenue. Kanrosas ¢usuka.
DeMeHThl aCTPOHOMHUU M aCTPOPHU3UKU

22.05.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Msxuies I'. 4., Byxosues b.b., Corckuit H.H. ®u3zuka, 10 kiacc: yueOHUK st
0011e00pa3oBaTebHBIX OpraHu3alyii: 0a30BbIi W YIIyOJEHHBI YPOBHHU /TIOA
penakmueit [lapdentreBoit H.A., Mocksa «IIpocsemenuey, 2023

Msxkumes I'.JI., Byxosnes b.b., Uapyrua B.M. ®usuka, 11 kimacc: yueOHHMK
JUTsl 00111€00pa30BaTENIbHBIX OpraHu3aluii: 0a30BbId U yriayOJIEHHBINM ypPOBHU
/mon penakiueit [TappentreBoit H.A., Mocksa «IIpocserienuey, 2024

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

I'pomuieBa O.U. Coopuauk 3amau o ¢usuke. 10-11 kmacc. MockBa «IK3aMen,
2016

[TapdentheBa H.A. COopnuk 3aaau no gusuke. 10-11 knacc: yuebHoe nmocodue
s o0mieo0pa3oBaTeNbHBIX — OpraHu3anuii: 0a30BbIi  ypoBeHb, MoCKBa
«ITpocsemienue», 2017

CaypoB HO. A. ®usuka. Iloypounsie pazpaborku. 10 kmacc: mocobue ajis
o01eo0pa3oBarenbHbIX opranu3anuii, Mocksa «IIpocsemenuey, 2015

CaypoB 1O. A. ®wusuka. Iloypounsie pazpaborku. 10 kmacc: mocoOue s
0011e00pa3oBaTeNbHbIX OpraHu3anuii: 0a30BBIA W YIIIYOJCHHBIH YPOBHH,
Mocksa «IIpocsemienue», 2017

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://m.edsoo.ru
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