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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBaHUM K pe3yibTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MNporpamMmsbl, mpencraBieHHbix B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO padboOyell HPOrpaMMmbl BOCHUTAHUA U
KOHIIENIMU TpernojaBanust yueOHoro mpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuniickoi ODenepannu, peanu3yrommx OCHOBHEIE
o0Opa3oBareNbHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl 10 (U3MKE HaMNpaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuaronuxcss 10-11 kmaccoB mnpu
oOyudeHuu ux ¢u3nuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIHLHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanumsim ®I'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEAMETHBIM pe3yJbTaTam
0o0y4eHHUs, a TaKKe€ YYUTHIBAET HEOOXOJUMOCTb peaTu3alui MEXIPEAMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpenMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3HKU: JIUYHOCTHHIE,
MeTarpeIMeTHbIe, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uKe BKIHOYAET:

e IUIAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpPOBHE, B

TOM YHUCJIE IPEAMETHBIE PE3YIbTAThI MO roJaM 00yUYeHHUS;

e coJiepKaHU€ yueOHOTOo npeameTa «Du3nKkay 1mo rojam o0ydeHusl.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyIAs B
KauyecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xaronieM Mupe. IIIKoJbHbIN Kypc (U3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYUHBIX YUYE€OHBIX MPEIMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JieKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbu3ndyeckorr reorpadueid u actpoHomueid. Mcmonmb3oBaHMEe W aKTUBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUW  ONpeNeNsaeT XapakTep W pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTHA B cdepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJYYEHHS] HOBBIX MaTEpPUAJOB C 3aJaHHBIMU CBONCTBAMU WU JPYTHUX.
N3yuenne ¢u3MKH BHOCHUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydaromumxcs, B (OpMUpOBaAaHUE YMEHHI NPUMEHSTH
Hay4HBIM METO]I MO3HAHUS MPU BHITIOJHEHUH UMHU YY€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEro ooO1ero oOpa3oBaHUS
MOJIOKEH psJ HJEeH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B cOOTBETCTBUUM C HEM Kypc SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3HUKHU.

Hoesn eemepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpPYr (u3MuecKux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanojiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO MOTEHIMANIAa (PU3NYECKONM HAyKH, OCMBICIEHUE CBS3M pPa3BUTHUSA
¢uzuku Cc pa3BUTHEM OOIIECTBa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonoti uanpasnennocmu. Kypc (usuku  mpeamnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
M3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEICTBOM BBEJECHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOjJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkke O0CYXKICHHS
po0JIeM pallOHATBHOTO MPUPOJONOIB30BAHMS U HKOJIOTHYECKOI 0€3011aCHOCTH.

Crep’HEBbIMU 3JEMEHTaMU Kypca (PU3UKM Ha YPOBHE CPEIHEro OOILIEro
oOpa3oBaHMsl SABJIAIOTCA (pu3nMueckue Teopuu ((PopMUpOBaHUE MPEACTABICHUI O
CTPYKType MOCTpOoeHusl (PU3NUECKON Teopuu, posiu (pyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O MPUPOJE, TpaHHIlAX
MPUMEHUMOCTH TEOpUM, JUIsl ONHCAHMUSI ECTECTBEHHO-HAYYHBIX SBJICHUH H
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PU3UMKH peallu3yeTcsl Mpexae
BCEro 3a CYET OpraHM3allM SKCIEPUMEHTAIBHON JEeSTeIbHOCTH O0Yy4YaroUIuXCs.
Jlns  6a30BOro ypoBHA Kypca (U3MKA — OTO HCIHOJb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCHEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MporpaMme 1Mo (pu3uke OO0OBbEAWHEHBI B OOIIMI CIUCOK YYEHUUYECKHUX
paKTUYeCKUX paboT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
OPOBOJAMMBIX JUISi KOHTPOJII U  OIEHKH, OCYHIECTBIIAECTCS YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca UCXOAsl U3 OCOOCHHOCTEW TIUIAHUPOBAHUSA W
ocHamleHust kabuHera @usuku. Ilpu »>TOoM obecneuynBaeTcsi OBIAJICHUE
0oOy4aroIMMUCS YMEHUSMU MPOBOAUTh KOCBEHHbBIE W3MEpPEHHUs, HCCIIEIOBAHUSA
3aBUCHUMOCTEH (U3NYECKUX BEJIUYUH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MIPEIJIOKEHHBIX TUITOTES.

Bosnbiioe BHUMaHHWE YAENSIETCS PEIICHHI0 PACUETHBIX W KAYECTBEHHBIX
3aaa4. [Ipu »3TOM 171 pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3aJJaHHON (PU3MUECKON MOJIEbIO, MTO3BOJISIOUINE PUMEHSATH U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasleia Kypca, Tak M MHTETpUpPYs 3HAHUS U3
pa3HbIX pasnenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
0OBsACHEHHE TMPOTEeKaHUsl (U3UYECKUX SIBICHHM U TPOILIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronme BbhIOOpa (U3MYECKONM MOJEHM Uil CUTyalluu MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ t1peboBanusmu DPI'OC COO k wmaTepuaiIbHO-
TEXHHUYECKOMY OOECIEeUeHHI0 y4eOHOro mporecca ©0a30BbI ypOBEHb Kypca
(GU3UKK Ha YpPOBHE CpeTHEro 00IIero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUSIX
IpeIMETHOrO0 KaOWHeTa (U3UKK WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO NHKIA. B kabwHeTe (M3WKK MODKHO OBITH
HEoO0XoIMMOe J1abopaTopHOEe OOOpYAOBaHUE JJisl BBINOJHEHUS YKAa3aHHBIX B
nporpaMMe Mo uU3MKe YICHHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE
obopymoBaHuE.

JIeMOHCTpallMOHHOE  000pyJOBaHHE (QOPMHUPYETCSI B COOTBETCTBUU €
OPUHIIUIIOM MHUHUMAJIBHON JOCTaTOYHOCTH U O0ECIeYMBAET TOCTAHOBKY
MEPEYUCIICHHBIX B TMpOrpaMMe MO (HU3MKE KIIOYEBBIX JACMOHCTpAIMA IS
UCCIIEJIOBAaHUSI ~ U3yYa€MbIX SIBIGHMH M  IPOLECCOB, SMIHUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopartopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKUX NPAKTHUUECKUX padboT
(GopMupyeTcss B BHJIE€ TEMAaTUYECKMX KOMILJIEKTOB M OOECIEUMBACTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaThyeckhue KOMILICKTHI
1a0opaTopHOTO 000pYyIOBaHUSL JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIETIAMH U3y4YeHUs (PU3UKU B 00111eM 00pa30BAHUHU SABJISIOTCS:

e (opmupoBaHHE HWHTEpeca M CTpPEeMIICHUS OO0y4aroumxcs K HaydYHOMY
U3YyYEHUIO TMPUPOJbI, Pa3BUTUE HUX HHTEIUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCIIEZIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmHpoBaHME HAYYHOI'O MMPOBO33PEHMSI KaK pe3ysbTara H3Y4YCHHUs
OCHOB CTPOCHHMSI MaTepuH U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3HKHY;

e (dopmupoBaHHEe yMEHHMI OOBSICHATH SBJIEHUS C HCIOJIb30BAaHUEM
(¢u3NYeCKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;

e (opmupoBaHNE MPEACTABICHUN O POIM (PU3UKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX Lenei 00ecredrBaeTCsl pelieHHeM CISAYIOUINX 3a1ad B

npoLecce U3y4eHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEMbl  3HaHMW 00  0o0mmMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHue YMEHHI TPUMEHATH TEOPECTUUECKHE 3HAHUSA IS
oOBbsICHEHMsSI (PU3NYECKWX SBICHUW B TIPUPOAE € IS TPHHITHSL
IPAKTUYECKUX PELICHUHN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEHICHUS pa3IUYHbIX 33]ad C SBHO 3a/IaHHOM
¢uznyeckoil MoOIENbIo, 3a/Jay, MOJAPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3ianue (GU3NYECKO MOJIENH, aIeKBaTHOW yCIOBUSM 3a1a4H;

e TMOHMMaHHE (PUIUYECKUX OCHOB M TPUHILHUIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOIMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAOLIYIO
cpeay;

e OBJIQJICHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U IMPOBEACHUS
(bU3UYECKNX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTauur UHPOpMAaIUu,
ONPENEIIEHUS JOCTOBEPHOCTH MTOIYYEHHOTO PE3yJIbTaTa;

e CO3J@aHUE YCJOBUU IJIsl PA3BUTHUSI YMEHUN MPOEKTHO-UCCIEN0BATENBCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wu3ydenune ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOILIEro
oOpazoBanus orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraempiii B mporpamMme 1o ¢GU3NKE TMEpedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX palbOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
MPOBEJICHUsI JTa0OpAaTOPHBIX PabOT W OMNBITOB € Y4YETOM WHIUBUIYaTbHBIX
0COOCHHOCTEH 00yJarOIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. @u3uka v MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka O npuponae. HaydHble METOABI MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp dkcnepuMeHTa M TEOpUM B IIPOLECCE NO3HAHUSA IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mpoleccoB. HayuHble THIIOTE3BI.
duznyeckue 3aKOHbI U TEOPHH. | paHHIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHSL.

Pons m Mecto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple U UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHnuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JABUKCHMS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienue, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MATepUAIbHOM TOYKH, MX MPOCKIUM HAa OCH CHUCTEMbI KOOPAWHAT.
CrioxeHne nepeMenieHu U CI0)KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsMOJMHEHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IYTHU U NEPEMEUICHUS
MaTepualbHOW TOYKUA OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TaIeHUs.

KpuBonuuennoe naBwxkeHue. JIBMKEHHME  MATEpUAIBHOM TOYKM IO
OKPYKHOCTH C IOCTOSIHHOM TI0 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KCHHUE CHAPSIOB, IICTTHBIC U peMEHHBIC TIEpeaayH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBuxkeHus tena, OpOIIEHHOTO MO YTIOM K TOPU30HTY H
TOPU30HTATBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne HEpaBHOMEPHOTO JABUKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccrnenoBanne COOTHOLICHHUS MEXIAY NYTSIMHU, MPONUIAECHHBIMU TEJIOM 3a
MOCJIENOBATEIbHBIE pPAaBHBIE MPOMEXKYTKH BpPEMEHU TMPHU PAaBHOYCKOPEHHOM
JIBHKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue aBMxKEHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  [anmunes. IlepBwii  3akoH  Herotona.
HNuepuuanbHpie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipununun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUIs. MaTepUaabHOUM TOUKU. Tpernii 3akoH HptoTOHA 1151 MaTepraibHBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CkoybxeHus, kaueHnust). Cuia tpeHusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadgduimeHnt tpenus.
Cuita conpoTUBIICHHS TTPU ABUKEHUH TEJIa B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBMKEHUE a0COTIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llnewo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOJIIINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHHE Macc B3aUMO/JICUCTBYIOIIUX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CroxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmaruu.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBECHS TBEPIOTO Tenna. Bubl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue ABM>XEeHUS OpycKa MO HAKJIOHHOM MIIOCKOCTH.



HccnegoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT uX AehopMariii.

UccnegoBanne ycinoBUMl paBHOBECUS TBEPIOrO TENa, HMMEIOUIETO0 OCh
BpAILICHUS.

Tema 3. 3aKonbl cOXpaneHus 6 MeXaHuke

NmMmnynbec MartepuaibHOM TOYKHM (T€na), CUCTEMbl MaTEpPUATIbHBIX TOYEK.
NmMmnynbe cuiibl U1 U3MEHEHUE HUMITyJbCa Tela. 3aKOH COXpaHEHHUsI HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pa6Gora cuiisl. MOIITHOCTH CHUJIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIPyTO
neopMupoBaHHOW  mpyxkuHbl. [loTeHUManbHAasT HSHEpPrusi Tena  BOJIU3H
ITIOBEPXHOCTHU 3EMIIH.

[loTennuanbHble W HENMOTeHIHMaIbHble  cuibl.  CBsI3b  paboOTHI
HENOTCHUUAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOW DJHEPTUM CHUCTEMBI TeEll.
3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHWE: BOAOMET, KOMED,
MPYXUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS] UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTEHIMATBHOM SHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydenune abCOIOTHO HEYNPYTOTO yapa ¢ MOMOIIBI0 JABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJla Ha TPUMEPE PACTSIKEHUSI PE3NHOBOTO KI'yTa.

Pa3znen 3. MoJuiekysipaasi u3nka 1 TEPpMOAUHAMUKA
Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABWKCHHUS U
B3aMMOJECHUCTBUS YACTULl BewecTBa. MoJenu CTpOCHHUS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemecTa. [locrosunas ABoraapo.

TertoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenscus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIeparypa Kak Mepa
CpeAHEN KHWHETHUYECKOM SHEPruM TEIJIOBOTO ABWKEHMS dvactul raza. lllkana
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHHe MenaeneeBa—Knanelpona.
3akon JlanberoHa. M3omponiecchl B UaCalbHOM ra3e ¢ MOCTOSSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHUE H3OMPOIECCOB: M30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckrue yCTPOMCTBA M IMPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BEIIECTBA, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OnbiTel 0 1Y PY3UH JKUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WIUTIOCTpUpPYIOIIas IPUPOAy AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UICAIBHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

OmnpeneneHrne Macchl BO3lyXa B KJIACCHOW KOMHATe€ HAa OCHOBE MU3MEPEHUM
00bEMa KOMHATHI, TABJICHHS ¥ TEMIIEPATYpPhl BO3/TyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKy ITapaMETPAMU COCTOSTHUSL pPa3peKEHHOTO
rasa.

Tema 2. Ocnoevt mepmoouHamuxku

TepmonnHamuueckass cucrema. BHyTpeHHsIsE 3HEprus TEPMOAMHAMUYECKOU
CUCTEMBI U cIocoObI €€ n3MeHeHus. KonnuectBo TemioTel U padota. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  HWACAIbHOrO  raza. Buabl  Teruionepenauu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3TyUYeHHE. Y IeNIbHAs TEIUIOEMKOCTh BEILECTBA.
KonugecTBoO TEIIOTHI IPH TEIUIONEPEIAYE.

[Tonsatue 00 amguabaTHOM mporecce. llepBbili 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHre TepBOTO 3aKOHA TEPMOJMHAMMKHU K H3ompoleccam. ['padpuyeckas
UHTEpHpeTanus padoThl rasa.

Bropoit 3akon tepMmoamHamuku. HeoOpatumocTh mTpoiieccoB B MPHUPOJIE.

TerutoBele MamvHbL. [IpUHIUIIBI IEVUCTBUS TEIUIOBBIX MAIIIKH.
[IpeoOpazoBanust HHEpPruM B TEIUIOBBIX MamnHax. KoadduuueHT mnosie3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo u ero ko3gduuMEHT MOJIE3HOrOo
JNEUCTBUA. DKOJIOTHYECKUE TPOOIEMBbI TEIIIOIHEPTE€TUKHU.



TexHuueckue yCTpOWCTBA W NPAKTUYECKOE NPHUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOJUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tejla MPU COBEPIICHUH PAOOTHI: BHUIET
npoOKKW W3 OYTBUIKM MOJA JACWCTBHEM CXKATOTO BO3AyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTpAIIHS).

N3MeHeHne BHyTpeHHEN SHEPTUH (TEMIIEPATYPHhI) Tea IPU TEIUIoNepeaaye.

OnpiT 1O anuabaTHOMYy pAacCUIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTENsI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JBUTATEIIA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanun eeujecmea. Pazosvie nepexoont

[TapooOpa3oBanue 1 kKoHJeHcalusi. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31yxa. HacelmieHHbI mnap. YaenabHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIEPATYPbI KUTIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucraimuueckue u amopHbie Tesa. AHU30TPOINHS CBOWCTB
kpuctaiuioB. JKuakue xpucraiuipl. CoBpemeHHble MaTtepuansl. [lmaBnenue wu
KpucTajuM3anus. Y aelbHas TemioTa miasienus. CyomumManus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHHYecKHe yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NIAPOB.

Kunenue npu nNoHMKEHHOM J1aBJICHUU.

CriocoObl M3MepeHns BIAKHOCTH.

HaGntonenue HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3Mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXaA.

Pa3zpneun 4. DiiekTpoguHAMHUKA
Tema 1. dnekmpocmamuka
OneKkTpu3anms TeNl. OJEKTpUYECKH 3apsia. JlBa BuAa DIEKTPUUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKKA W TOJYHPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa.
Bzaumopeiictue 3apsaoB. 3akoH KynmoHa. TodeuHbI 3JIEeKTpUUECKUN 3apsi.
Onekrpuueckoe noje. Hanpssk€HHOCTH 3nekTprudeckoro noss. [IpuHomn



CYyHEPHO3ULNN DNEKTPUYECKUX Ioner. JIMHMKM HanpsHKEHHOCTHU 3JIEKTPUYECKOTO
HOJISL.

Pabora cun  snektpoctatmdyeckoro  monis.  Ilorenuman.  PasHocTh
MOTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKUM B  J3JIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IJIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopA.

TexHuyecknue yCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOI,
AIIEKTPOMETpP, DdJEKTPOCTATHUECKash 3allluTa, 3a3€MJICHHE DJIEKTPOIPHOOPOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NPUHIUIT ACUCTBHS DJIEKTPOMETPA.

B3auMopenicTBre HA3EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDAEKTPUKH B DJIEKTPOCTATUIECKOM ITOJIE.

3aBUCHUMOCTBh JJIEKTPOEMKOCTM IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIU
IJJACTHH, PACCTOSHUASI MEXIAY HUMH U TUDJICKTPUUYECKON ITPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomsi

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuil mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBUSI CYHIECTBOBAHUS DICKTPUUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [lTocTosSIHHBIN TOK.

Hanpsixkenune. 3akon Oma 1711 ydacTKa UEnH.

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIBbHOE COINPOTUBIICHHE BEILIECTBA.
ITocnenoBarenbHOE, NapaJUIEIbHOE, CMEMIAHHOE COETMHEHUE TIPOBOIHUKOB.

Pabota nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYILAs CUJIa U BHYTPEHHEE COITPOTUBIICHUE HCTOYHHUKA TOKA.
3akon OMa 151 TOJTHOM (3aMKHYTOM) 5iekTpudeckoi 1enu. KopoTkoe 3ambikanue.

OJIEKTpOHHAas  NPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas U IpUMECHAS ITPOBOJIMMOCTb
noJIynpoBoIHUKOB. CBoMcTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS AUCCOLMALINSL. DIEKTPOJIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATENIbHBIN
pa3psan. Momuus. [Inazma.

TexHuueckne YCTPOWCTBA M MPAKTHUYECKOE MPHUMEHECHUE: aMIEPMETP,
BOJIBTMETpP, PEOCTaT, WCTOYHUKH TOKAa, DJIEKTPOHArpeBaTelbHBIE TPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS], BAKYYMHBIN THOJ,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYNPOBOTHUKOBBIN MO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HAIIPSKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS [IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEYEHHUS U MaTepuaa.

CmenanHOE COeIMHEHUE POBOIHUKOB.

[Ipsamoe wu3MepeHHue SIEKTPOJABIXKYIIEH cuibl. KopoTkoe 3ambIKaHue
rajqbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OIHOCTOPOHHSSI MPOBOJAMMOCTD JIHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomsi

N3ydyeHne cMemanHoro COeJMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOABUKYIIEH CUIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COITPOTHUBJICHUA.

Habmronenue smekTpoiusa.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcaMud MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nonsimusi, CBSI3aHHbIE C HW3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, Hay4yHbIM (akT, rumnore3a, (u3MUecKas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabosa, runepOosia, uX rpa@uKu U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHHUE BEKTOPOB.

buonoecusa: mexannueckoe NBMXKEHHE B KHBOU mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BBl TEILIONIEPEadyn, TETUIOBOE PAaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KMBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEII, KUIAKOCTEN U



ra3oB, 3JICKTPUUYECKHE CBOWMCTBA METAJUIOB, 3JIEKTPOJMTHYECKAS JIUCCOLMALNSA,
raJibBaHUKA.

l'eoepagusa: BnaxXxHOCTb BO3/lyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHWE JBIKEHUN C MCIOJIH30BAHMEM MEXaHU3MOB,
y4€T TpEHUsT B TEXHHUKE, MOJIIMIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHECHHS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYyrHe), JBUraTteilb BHYTPEHHEIO
cropanusi, maposasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIy4YeHUS] COBPEMEHHBIX MAaTe€pUajoB, B TOM YHCIE€ HAHOMATEpHUAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHUE AIIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArpeBaTEIbHbIE puOOpHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Paznen 4. DyiekTpoguHAMHUKA

Tema 3. Maznummnoe noye. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3aumMoneWcTBHE  IOCTOSIHHBIX ~ MarHMTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHIun cynepnosunnu
MAarHATHBIX NOJIEH. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa NUHUNA MarHUTHON
MHYKIUU TOJI IOCTOSTHHBIX MAarHUTOB.

MarauTHOEe 1I0JIE TPOBOJHMKA ¢ TOKOM. KapThHa nuMHMII WHIyKOWAN
MAarHuTHOIO TIOJIA JJIMHHOTO IPSMOI0 IIPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOIO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HaITPaBJICHUE.

Cuuna Jlopenua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTULIbI
B OJJHOPOJHOM MarHuTHOM MoJje. PadoTa cuisl Jlopenna.

SBneHne ANEKTpOMAarHUTHOM HHAYKIMU. [IOTOK BekTOpa MarHWUTHOM
UHAYKIUU. ONEKTPOABIKYLIash Cuila HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe nanekrpuueckoe Imose. OJIEKTPOABWXKYINAs CUJa HHAYKIUU B
IPOBOJHUKE, IBHXKYILIEMCS IIOCTYIATENBHO B OJJHOPOTHOM MATHUTHOM MOJIE.

IIpaBuo Jlenua.

NHOyKTUBHOCTh.  fIBI€HME CAMOMHAYKLIMH. OJIEKTPOIABHKYILAs CHJIA
CaMOWHIYKIINH.

DHeprusi MAarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JIIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, NUHIAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM IOJIEM.

JIuHUM UHTYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuinbl JIOpeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW HHTYKLIHH.

IIpaBuino Jlenna.

3aBUCHUMOCTh 3JIEKTPOIABHKYIIEN CUJIbI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MarHuTHOT'O TIOTOKA.

SIBneHue caMOUHIyKLIUH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi

N3yyeHrne MarHuTHOTO IMOJISI KaTYIIKH C TOKOM.

HccnenoBanue 1elcTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS JIEKTPOMAarHUTHOM MHTYKIIUH.

Paszpnes S. KosieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 3,1eKMpOMAHUMHbLE KONEOAHUA

KonebarensHast cucrema. CB0oOOHBIE  MEXaHUYECKHE  KOJIEOAHMS.
["apmonnueckue konebanus. Ilepuon, yactora, aMmuTyda U ¢asa KoJeOaHHH.
[IpyXMHHBIA MasATHUK. MaTreMaTUYECKUN MAsTHUK. YPaBHEHHUE TapMOHUYECKHUX
konedanuil. [IpeBpanienue 3Heprum Npu rapMOHUYECKUX KOJIECOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UCAJTLHOM KOJeOaTelbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHHYECKUMH U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPTUU B UJI€AJTLHOM KO0JI€0aTeTbHOM KOHTYPE.

[IpencraBieHue o 3aTyxarouux KosneOaHUsX. BoIHYKIEHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

Ilepemennbiii  Tok. CHUHyCOMJANbHBI MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYJIHOE M JACHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKa MU
HaIPsHKEHUS.

Tpanchopmarop. IIponsBoACcTBO, Mepeaadya U MOTPEOJICHUE IIEKTPUIECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJI30BAHUS JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T'€HEpaTOp MEPEMEHHOI0 TOKA, JUHUU JJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoJeOAaTeIbHOW CHUCTEMBbI (IPYKUHHBIA HIIN
MaTeMaTUYECKUI MaTHUK).



Hab6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOMCTB BEIHYKICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOTHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

OcumiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) st
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocrmenoBaTENTbHOM — COCIMHEHWHM PE3UCTOPA, KaTyLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojiesib TMHUM 3JIEKTPOIIEPEIAYuH.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MajbIX KOJI€OAHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl rpy3a.

UccnegoBanne mnepeMEHHOro TOKa B LENH W3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHAEHCATOPa, KAaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 3J1eKmpoOMazZHUmMHbsLE 60JIHbL

MexaHnueckue BOJHBI, yciaoBusa pactpoctpaHeHusa. Ilepuon. Ckopoctb
pacnpoCTpaHEHHUs] W JJIMHA BOJIHBL. llomepedHble W  MTPOAOJIBHBIE BOJIHBI.
WNurtepdepentus u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bwicora ToHa. TemMOp 3ByKa.

DIJIEKTPOMATHUTHBIE BOJIHBI. Y CJIOBUSI U3JIYUYECHUS SJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesioMJIeHre, ToJisipu3anus, Tudpaxius,
unTepdepenius. CKOpoCcTh dIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEHNE 3E€KTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIJIEKTPOMATHUTHOE 3arpsI3HEHNE OKPYIKAIOIIEH CPEbI.

TexHudeckre yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas AUArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue 1 pacpoCTPaHEHUE MOMEPEYHBIX U TTPOI0TLHBIX BOJIH.

KoneOmromeecs Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKUX BOJTH.

Habmronenue natepdepeninu u Audpakiiuu MEXaHuIeCKUX BOJH.

3BYKOBO pE30HaHC.

HaGnronenue cBsizu TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILUTUTYAOU U
JacTOTOM KOJICOaHUH.



HccnenoBanne  CBOWMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkXCHHUE,
pesioMJIeHUE, MOospu3anus, Tudpakius, uHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. IIpsMonuHENHHOE pacnpoCcTpaHEHHWE CBETa B
OIHOpOIHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpakenue cBera. 3akOHbI oTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETa. AOCOIIOTHBIN MOKAa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbli yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust ceeta. CiioxHbIi cocTaB Oenoro cseta. L[Ber.

CobOuparoniie ¥ pacceuBaroniue JUH3bL. ToHkas jauH3a. DOKycHOE
pacCTOsIHUE W ONTHYECKas cuiia TOHKOW nuH3blL. [locTpoeHue uzoOpaxkeHUil B
coOuparolmx U paccenBaromux auH3ax. Dopmyna TOHKOW JUH3BI. YBeEJIWYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenensl TPUMEHHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMyMOB M MHUHHMYMOB B HUHTEp(QEpPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeérka. YclIoBUe HaOI0IEHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TMAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHudeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacIpOCTPaHEHUE, OTPAXKEHHE M TPEIOMIICHHE CBETA.
OnTuyeckue npuOOpsI.

[TomHoe BHYyTpeHHEE OoTpaxkeHue. Moienb CBETOBOA.

WccnenoBanune cBOMCTB M300paKeHUH B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune naTepPepeHITNN CBETA.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOIIBIO ITPU3MBL.

[Tony4yenue cnekTpa ¢ TOMOIIBIO JU(PAKIIMOHHON PEIIETKU.

Hab6nronenue nosnsipusanyu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi



N3mMepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUM B JIMH3aX.
Habmronenue aucnepcuu cBera.

Pa3zjnen 6. OcHOBBI crieMAIbLHON TEOPUH OTHOCHTEJIBLHOCTH
['pannnbl  NPUMEHHMMOCTH  KJIAaCCHUYECKOM  MexaHuku.  [loctynartsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUII OTHOCUTEIBHOCTH DUHILITEHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKOM YACTHUIIBI. DHEPTHS
IIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Inemenmovt KBAHM OGO ONMUKU

®otonbl. opmyna [1nanka cBs3u 3HEprun GOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoanue porodrddexra. OnbiTel A. I'. CToneroBa. 3aK0oHbI
dotordpdexra. YpaBHenue DiHmTeHa 11 dpoTodpdexra. «KpacHas rpaHunar»
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOenena.

XHAMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpONCTBAa M MNPAKTUUYECKOE TNPUMEHEHHE: (POTORIEMEHT,
(doTomaTUMK, COJIHEUHAsl OaTapesi, CBETOIUO.

Jlemoncmpayuu

®o103(h(heKT Ha yCTAaHOBKE C LIMHKOBOM MIIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (GoTodPdeKTa.

CBeToaunosn.

Conneunas O6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pesepdopaa mo paccestHUIO o -4acTHIL.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. M3nyueHue u 1orsouieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YpPOBHS IHEPruuM Ha Apyrou. Bumw
cnekTpoB. CIIeKTp ypOBHEHN 3HEPIUU aTOMa BOJIOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHO-BOIHOBOM
Tyau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIA KOMITbIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenue JIMHBI BOJIHEI JIa3epa.

Ha6nronenue nuHelyaThIX CIEKTPOB U3ITYYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Habmronenue nuHeyaToro cekrpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JI0KA3bIBAIONIUE CIOXXHOCTh CTpoeHus sipa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompepeneHuio  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoiictBa anbda-, Oera-, raMma-U3ITydCHUS.
BrnusiHne paguoakTUBHOCTY HA KUBbIE OPraHU3MBL.

OtkpeiTHEe TpoTOHA W HehTpoHa. HykinonHas mopnens sapa [eiizeHOepra—
NBanenko. 3apsn saapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. OIEKTPOHHBIM U TO3UTPOHHBIM Oeta-pacnazn. [‘amma-
U3JIydeHue. 3aKOH PaJJuOaKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. JlepekT Macchl siapa.

SnepHble peakunu. JleneHue U CUHTES sIIep.

Anepnsiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBHI
AIEPHON DHEPIETUKHU. DKOJIOTUUYECKHAE ACTIEKTHI SIAEPHON IHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOJIIOCHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMOieicTBUS. EMUHCTBO (pmu3nueckoii KapTUHBI MUpA.

TexHuueckne yCTpOMCTBa U MPAKTUYECKOE IMPUMEHEHHUE: TI03UMETP, KaMmepa
Buiibcona, simepHbIit peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuY€TurK MOHU3UPYIOLINUX YACTHLI.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomsl

NccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znes 8. JiieMeHTBHI aCTPOHOMMH M ACTPOPUZNKHU

OTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3qusi, sSipkue 3BE3MbI, TUIAHETHI, UX BUIUMOE
JIBUKCHHE.

ConHeuHas cucteMa.

Connne. ConHeuyHass akTUBHOCTh. Mcrounuk sHepruud CoJiHIIA M 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpajJbHBIM Kacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIPHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW MOCJIEN0BATEIILHOCTA. BHYTpeHHEE CTpOEHUE



3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUM U 3Bodtouny CoJHLA U
3BE3/. DTaIbl )KU3HU 3BE3I.

Mneunsiii [yt — Hama I'anaktuka. [lonoxenue u nmxenwe CosiHLIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHbIE NBIPHI B sSApax
TJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066:1a. Pazberanue rajakTuk.
Teopus bonbmioro B3peiBa. PenmmkroBoe nsimydyeHue.

Macmrabnas ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenus

HaGmonenust HEeBOOPYEHHBIM TJIa30M C MCHOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUWIOKEHUH JJIS ONPEAENICHUs MOJI0KEHNU HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOTYIMIAPHS U IPKHUE 3BE3BI.

Ha6nronenus B reneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o0maroniee NOBTOPEHUE

Ponp ¢u3uku M acTpOHOMHMM B SKOHOMMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M 3THYECKOM cepax AesTeIbHOCTH YEJIOBEKa, pOjib U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA, POJb (PU3NYECKON TEOPHUH
B (OpPMUPOBAHMM TMPEACTABICHUN O (PU3NUECKOW KApTUHE MHUpPA, MECTO
(u3nyecKkoil KapTUHBI MUpPa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUAN O IIPUPOJE.

MexnpeaMeTHbIe CBSA3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs: ¢
y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBI3€M C KypCcaMM MaTeMaTHKW,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHUEM METOJOB HAay4HOTO
MO3HAHUS: SIBJICHUE, HAy4YHbIM (aKT, TUmnoresa, (puznueckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pelleHUWE CUCTEMBbl YPaBHEHUH, TPUTOHOMETPUYECKUE
(YyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl M HMX NPOCKLUMHA HAa OCH KOOPIHMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJEMEHTAPHBIX (YHKUMN, NPHU3HAKKA MOAO0OUS TPEYrOJbHUKOB,
oTmpeseeHIe TUIOMIAIN TIIOCKUX GUTYp B 00BhEMa Tell.

Buonocus: »nekTpuyecKkue SBIEHUS B JKUBOM Mpupoie, KoseOaTesbHbIe
IBUXEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOU IPUPOAE, NEHUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJ, MEXaHW3Mbl OOpa30BaHUSA KPUCTAUIMUECKOM pEHIETKH, CHEKTPaJTbHBIN
aHaJIM3.



l'eoepagusa: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KA MArHUTHBIX Py,
doToChEMKA 36MHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNUHUU BJIEKTpOINEpeaady, TEHEpaTop IMEePEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS TI€4Yb, pajap, PaauoONpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBU-neub, mMpOEKIMOHHBIA ammapar, BOJOKOHHAsl ONTHKA,
coJiHeyHas OaTapes.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3mka» Ha YPOBHE CPEIHETO OOIIEeTo
oOpazoBanusi (0a30BbIil YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJbTAThl OCBOEHUS y4eOHOTro npeamera « Ou3nKa» AOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIUXCA PYKOBOICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEHW TMMO3WIHMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA U OTBITA JIEATEIILHOCTH B MPOIECCE PeaiM3allii OCHOBHBIX HaIpaBiICHUN
BOCIIUTATEIBHOM JACSITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:knaHcKOro BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIMK 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIECYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B UHTEPECaX rpakJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYITPABJICHUH B 00pa30BaTeIbHOM OpraHu3aluu;

YMEHHE B3aMMO/ICHCTBOBATH C COIUAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C
X QyHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKON JEATEIIBHOCTH;

2) NIaTPUMOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKECHHUSIM
POCCHICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAlUI0 U TPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
NEATEIIbHOCTA YYEHOI0;

OCO3HaHME JJUYHOTO BKJIaa B MOCTPOSHNE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero pu3nvyeckoil Hayke;



S) Tpya0BOIro BOCIUTAHMS:

MHTEpEC K Pa3nuyHbIM chepam NpoecCHOHANbHON NEATEIbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOIN M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BEIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHUIO B OOJIACTH
(U3HKY HA IPOTSKEHUU BCEH KU3HH,

6) PK0JIOrH4eCcKOro BOCIIUHTAHUS

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, OCO3HAHHE TIJI0OATBHOTO
XapaKTepa 3KOJOTUYECKHUX MPOOIIeEM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUA LIEJIE YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

pacUIMpEHHUE OIbITa JEATEIBHOCTH HKOJOTMYECKON HAIpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 1O (PU3UKE;

7) 1EeHHOCTH HAYYHOT'O IO3HAHMSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHME LEHHOCTH HAYYHOW JAESITENbHOCTH, TOTOBHOCTh B MPOLECCE
M3y4eHus: (PU3MKU  OCYIIECTBISATH MPOEKTHYID M HMCCIEIOBATEIbCKYIO
NEeATENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

ITo3zHaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE AeiiCTBHS
ba3oBble JJjoruyeckue AeiicTBUA:
CaMOCTOSITeTbHO  (hOpMyNIHpOBaTh M aKTyaJIU3UpPOBaTh  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATH LENU JCATEIbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUU UX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIaH pelieHus MpoOJIeMbl ¢ YYETOM aHallv3a UMEIOLIUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBAaTh W  BBHIMIOJIHATH pabOTy B  YCJIOBHUSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATHBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBare/ibCKHe JeHCTBHUA:
BJIAJIETh HAYYHOW TEPMUHOJOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJIAMU
duznyecKoil HayKu;



BJIAJIETh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM IESITEIIbHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/iay (U3MYECKOTO COJEpNKaHUs, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BJIAQJETh BHUAAMH JIE€ATEIBHOCTH II0 MOJYYEHHUIO HOBOIO 3HAHHS, €ro
MHTEPIIPETAllUM, TNPEOOPA30BAHUIO U TMPUMEHEHHIO B Pa3IUYHBIX yYEOHBIX
CUTYaIIMIX, B TOM YHCIIE TIPU CO3/IaHUN YUYE€OHBIX TPOEKTOB B 00IaCTH (PU3UKH;

BBISIBJIATh [PUYMHHO-CJICCTBEHHBIE CBA3M U aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHHs, HAaXOJIWUTh apryMEHThI Uil JOKa3aTesbCTBa
CBOMX YTBEPKJICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PELLICHHUS;

aHAJIM3UPOBATh IMOJYYCHHBIE B XOJI€ pEIIEHUs 3a7aud pPe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
JEeSATEIBbHOCTH, B TOM YKCIIE IPU U3YYEHHUH (PU3HKHU;

JaBaTh OIICHKY HOBBIM CHUTYAIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUS MO0 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTb OpUTrHHAJIbHBIE TIOAXO0/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]1a4H, JOITYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undgopmanmeii:

BJa/IeTh HaBbIKAMH MOJy4eHUS HMH(OpMaLUU (U3HYECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IMOUCK, aHaju3,
CUCTEMATU3ALMI0 W WHTEPHpETalui0 MHQOpMalUK pa3nUYHbIX BHUIOB U (HOpM
MPEACTABJICHHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(OpPMAIUY;

UCIIONIb30BaTh  CPeACTBAa  HMH(POPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PELICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a9 ¢ COOJIOJICHHMEM TpeOOBaHUM SPrOHOMHUKH, TEXHHKH O€30IacHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMpPaBOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOrO COAEpPKaHUA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYeHUs] MH(DOpPMAIMU U 1IEIEBON ayIUTOPUHU, BHIOMpasi ONTUMAIbHYIO
(dopMy npencTaBiIeHUs U BU3yaTu3allu.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIE yUdeOHbIC 1eiiCTBUS:
OCYUIECTBJISATh OOIlIEHHEe Ha Yypokax (U3MKA U BO  BHE-YPOUHOH
NEeSATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIUMKTHBIX CHUTyallMd M CMsr4aTh
KOH()JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U HCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUAYAJIBHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUN C y4ETOM OOMIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA;

NPUHUMATh L€ COBMECTHOM  JI€ATE€IIbHOCTH, OpraHu30BBIBaTb U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUIKECHUIO: COCTABJIATH IUIAH JICMCTBUH,
pacupenensaTb poiad € YYETOM MHEHHH YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4YECTBO CBOETO BKJIAaJa M KaXJOT0 YYAaCTHHKA KOMAaHAbl B
oO1IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSM;

MpeasiaraTh HOBBIE TPOEKThI, OLEHUBAaTh MJAEH C TMO3MIHH HOBU3HBI,
OpUTHMHAIBHOCTHU, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLMSIX, IPOSIBISTH TBOPYECTBO U BOOOPaKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHBIE YHMBepPCaJbHbIe YueOHbIe e CTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBISATh MMO3HABATENIbHYIO NIESITEIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEHICHHS PacyE€THBIX M KaueCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW pabOoThI C yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUMH;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paclMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, Opath Ha ceds
OTBETCTBEHHOCTh 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

croco0CTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIULIMU B 00JIacTU
(U3HUKHU, TOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYAallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJIeTh  HABBIKAMM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHMs
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJbTaTOB U
OCHOBAHUI;



MCIIOJIH30BaTh MPUEMBI pedICKCUH JIJIST OIICHKH CUTYaIllH, BRIOOPAa BEPHOTO
pelIeHUS;

YMETh OIIEHWBATh PUCKU W CBOCBPEMEHHO NMPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

OpUHUMATh MOTHUBBI M AapryMEHTBl JPYTUX TPU aHajlu3€e pe3yJbTaToB
NEeSITEBHOCTY;

MPUHUMATH ceOsl, MOHUMAas CBOM HEIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apTryMEHTHl JAPYTHX TPH aHAJU3€ pPE3yJIbTaTOB
JeSITeIbHOCTH;

MIPU3HABATh CBOE MIPaBO M MPABO IPYTUX HA OIIHOKH.

B mpomecce mOCTIKEHHSI TUYHOCTHBIX PE3YJIHTATOB OCBOCHUS TPOTPAMMBI
no ¢usuke IS YPOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYaromuxcs
COBEPIIICHCTBYETCS HYMOILIMOHAIIbHBIN UHTEIJICKT, MpeInoararomn
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIFOYAIOUIETO CLIOCOOHOCTh MOHUMATh CBOE 3MOLMOHATIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B Cce0€;

CaMOpETYJIMPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJallTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHECHHSIM U TPOSIBIISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOYAIOIICH CTpEMJICHUE K TOCTIKCHHIO IETH H
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COMIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUSI
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3periaTh KOHPIHKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJjiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B PAKTUYECKOMN JIEITEIBbHOCTH JIFOJICH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (U3UYECKUX MOJENCH:
MaTepuaibHas TOYKa, MHEPIIUAIbHAs CUCTEMA OTCYETa, aOCOIIOTHO TBEPIOE TEIIO,
WJICAUTBHBIN a3, MOJAEIHN CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AJIEKTPUUYECKUH 3apsii MPU pelIeHUH PU3MUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYISPHO-KUHETUYECKON TEOPHUU CTPOEHHUSI BEIIECTBA U
AJIEKTPOJAMHAMMUKHM:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MIPSMOJUHEHHOE
JBIDKCHUE, CBOOOJHOE IMMaJCHUE TEJ, JBHXKEHHUE II0 OKPYKHOCTH, WHEPIHS,
B3auMojieiicTBUE Tel, AU y3usi, OpOYHOBCKOE IBMIKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TEJ, U3MEHEHNE 00bhEMaA T P HarpeBaHUU (OXJIAXKICHHUH ), TETTIOBOE
paBHOBECHE, HWCHApPEHHE, KOHJCHCAIMS, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJIAJKHOCTBH BO3]1yXa, MOBBIIICHNUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
coCyle, CBSI3b MEXAY NapaMeTpaMHd COCTOSIHHSI Tra3a B  HM30IPOLECCax,
BJIEKTPU3ALM TEJ, B3aUMOJICVCTBHUE 3apsI0B;

OTHCHIBATh MEXAHWYECKOE JBI)KCHHUE, HCTONB3YsS (PU3MUCCKHE BEITUYHHBL:
KOOpJIMHATa, IyTh, NEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
AMIYJIbC TE€JIa, KUHETUYECKAsl SHEPrus, NOTECHUHAIbHAS DHEPrUs, MEXaHMYECKas
paboTa, MexaHWYecKash MOIIHOCTh;, IPU OIHMCAHUU IIPAaBWJIBHO TPAKTOBATh
(U3UYECKUIT CMBICT KMCIHOJB3YEMbIX BEJIUYUH, WX OOO3HAUCHUS W CIUHHIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBbIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHHS,
UCTIONB3YsS (U3UUECKUEe BEJIWYUHBI: [IaBJICHUE Tra3za, TEMIleparypa, CpeaHss
KWHETUYECKAsi DHEPrus XaOTUYECKOTrO JIBUKECHUS MOJIEKYJ, CPEIHECKBaJApATUUHAS
CKOPOCTb MOJICKYJI, KOJUYECTBO TEIJIOThI, BHYTPEHHsS JHEprus, padora rasa,
KO(PPHUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENSA; IPH OMHCAHUU
NPaBUJIBHO TpPaKTOBaTh (DU3WYECKUH CMBICT HCIOJB3YEMbIX BEIWYUH, HX
0003HaYEHUsT U €AWHUIBI, HAXOIUTh (QOPMYJIbI, CBA3BIBAIOIIUE JAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

OIUCHIBATH U3YUYECHHBIC AJIEKTPUUECKUE CBOVMCTBA BEIIECTBA U AJIEKTPUUECCKHUE
SIBJICHUS (IIPOILIECCHI), UCIIONb3Ysl (HU3UUSCKUE BEITUYUHBI: DJICKTPUYCCKUMA 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIs, NOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
NPy  OINUCAHUM TMPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAYEHUS] W EJUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYIO0 (PU3HYECKYIO BEIMYMHY C JIPYTUMH BETUINHAMH;

aHATM3UPOBATh (PU3MUYECKHE TPOIECChl U SBICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI W TIPUHIUINBL: 3aKOH BceMHUpHOTO TsaroTtenus, I, II u 111 3akonbr HeroTOHA,
3aKOH COXPaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPaHECHUS WMITYJIbCa,
MNPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUI PABHOMNPABUS HHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, TI'a30BBIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOU YHEPIUU TEIUIOBOTO JIBUKECHUS MOJIEKYII C
a0COIOTHON TeMIepaTypou, MepBhIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3inyarh CIOBECHYIO



(bOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPHHIIMIBI JEHCTBHS MAIlIMH, MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3anyaTh YCIOBHUS MX OE30MACHOTO HCIOJIb30BAHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3UYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dbopMmynupoBath TpoOieMy/3aady M THIOTE3y Y4YEeOHOTO  DKCIIEPUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAHUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIECTBJISATh NPSIMbIe U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEJIUYWH, MPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN N3MEPEHNUN;

HCCIENIOBATh  3aBHCHMOCTH  MEXIYy  (GU3HMYECKUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKcHpoBaTh PE3yJbTAThl TMOTYYECHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B
BU/JIe Ta0IHII U TpadUKOB, AENaTh BBIBOBI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

cobiroAaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIETOBAHUM B
pamMKax y4eOHOTO DSKCHEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
AESTENIbHOCTH C WCIMOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemaTrh pacuéTHblE 3aJa4dl C SBHO 3aJlaHHOM (PU3MYECKON MOJEINbIo,
UCTIOJIb3YSI (PM3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJn3a YCJIOBHS 3a/lauu
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXoaMMBIC I €€ pEIIeHUs, MPOBOJUTH PAacu€Thl W OIEHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMYUHBI,

penaTh KaueCTBEHHbIE 3a]a4i: BBICTPAUBATh JJOTHYECKH HEPOTHUBOPEUUBYIO
IIEMOYKY PACCYXICHUN C OMOpOM Ha HM3y4YEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue sIBICHUS;

WCIIONIB30BaTh  TPU  PEIICHMH  y4eOHbIX  3aJad  COBPEMCHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIONCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAINH
Y TIPEJICTaBIICHUS YYeOHOW M HAYYHO-TIOMYJIIPHON MHGOpPMAIHNH, TOTYyYEHHON 13
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MIPUBOJIUTH TIPUMEPHI BKJIaJIa POCCHMUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

MCIIOJIh30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KH3HU
Ut oOecniedeHus: 6€30MacHOCTH TIPH OOpaIIeHUH ¢ TPUOOpPaMU M TEXHUYECKUMHU



YCTPOMCTBaMH, JIJIsl COXPaHEHUS 3I0pPOBbS U COOIIOJECHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KalOILEH CPeJIE;

paboTaTh B TpyNIE C BBHIIOJHEHHEM pPa3IUYHBIX COLMATIBHBIX POJIEH,
IJIAaHUPOBATh palOTy TPYIIIbl, PALHOHAIBHO PpPACHPENEISITh OOSI3aHHOCTH H
IJIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJ€KBATHO OLICHUBATh
BKJIaJl K&XKJIOTO U3 YYACTHUKOB I'PYIIBI B pEIICHUE pacCMaTpUBaeMOM POOJIEMBI.

K xonmy oOyuenuss B 11 kJiacce mnpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOMIMXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEPAX poOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUWA, B MPAKTUUYECKON JEATEIbHOCTH JIOJEH, LEIOCTHOCTh U E€IUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TpaHUIBl MPUMEHEHHMsS] M3YyUYEHHBIX (PU3NUECKHX MOJEIEH:
TOYEYHBIA JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, S/ICPHAS
MOJZIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO sjipa MpU PEIIEeHUU (PU3HUECKHUX
3a/1ad4;

pacrno3HaBaTh (pU3NUECKUE SIBICHUS (IPOIECChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKY U KBAHTOBOW (DPM3UKH: AJEKTpUYECKasi IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHCTBUS TOKA, B3aWMOJECUCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHIAYKUHWA, JEWCTBHE MAarHUTHOIO TMOJs Ha
IPOBOJHUK C TOKOM M JIBWXKYIIMNCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PACHPOCTPAHEHHE CBETA, OTPAXKEHHUE, NPETOMIICHHE,
uHTepdepeHums, audpakuus W TOJApPU3aLUs  CBETa, JUCHEPCUsi CBETa,
dboTornekTpuueckuit dpdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHass M HCKYCCTBEHHAs
PaAMOAKTUBHOCTH;

ONUCHIBATh H3YYEHHbIE CBOWCTBA BEIECTBA (IJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  NPOBOJUMOCTb  PAa3jIUMYHBIX  Cpel) U
ANIEKTPOMATHUTHBIE SABJIECHHS (IIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKHUE BETUUYHHBL:
ANEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABIDKYIIAs Cuia, padoTa TOKa,
MHIAYKIUS MarHUTHOrO MoJjs, cuiaa Ammepa, cuna JlopeHua, WHIYKTUBHOCTH
KATYIIKHA, 3HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOTO I0JI€, NEPUOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsiji M CHia ToKa B IIpoliecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
ONTHUYECKasi CHUjla JIMH3bI, NPU OINHUCAHUU MPABUIBHO TPAKTOBATh (DU3HMUECKHI
CMBICTT HCHOJB3YEMbIX BEJIWYUH, HMX OOO3HAUYEHHS W EAWHMIIBI, YKa3bIBaTb
(GopMyJibl, CBSI3BIBAIOIIME JIaHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJMYMHAMU;



ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SIBIICHUSI W TMPOILIECCHI, MCIOJIb3Ys
dbu3uYECKre BETUYUHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TTOTypaciiajia, YHEPTUsI CBSA3H
QTOMHBIX siJIep, IPU OINHUCAHUU MPABUIBHO TPaKTOBaTh (PU3MYECKUA CMBICI
WCIIOJIB3YEMbBIX BEJIMYMH, WX OOO3HAYCHHUS] W EAWHUIILI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJIUYHHAMH,
BBIYUCIIATH 3HaUCHUE (DPU3NUECKON BEITUUNHBI,

aHATM3UPOBaTh (PU3MUYECKHE TPOIIECChI W SBICHUS, WCIONB3Yys (U3HUECKHE
3aKOHBI U MPUHLUNBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapajlieIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHJYKIIMH, 3aKOH MPSIMOJMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI NPEJIOMJICHHUsI CBETa, ypaBHeHHE OMHIITeHHa M (hoTodddexra,
3aKOH COXPAHEHHSI SHEPTrHM, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHHUs] MAacCOBOTO YHCIa, OCTynaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3audaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKECHHE W YCIOBUA (TpaHUIBl, OO0JacTH)
MPUMEHUMOCTH;

ONPEAETATh HAMPABJIECHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TMOJIA TPOBOHUKA
C TOKOM, CUJIbl AMniepa u cuiibl JIopeHia;

CTPOHWTh M OINHUCHIBATH HM300PKEHHE, CO37]aBaEMOE IUIOCKHUM 3EPKajioM,
TOHKOM JINH30M;

BBITIOJTHATh OKCIIEPUMEHTBI 110 HCCIIECIOBAHUI0 (DU3UYECKUX SBICHUN H
MPOLIECCOB € HCIIOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPECHHUM: MPH ITOM
dbopmynupoBaTh MpooOiieMy/3aadyy W THIOTE3Y Y4eOHOro  DKCICPHMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHMS, IPOBOJUTH OIBIT W
bopMyIUpOBaTH BHIBOJII,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUYUH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIM CHOCOO WM3MEPEHUS M MCIO0JIb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEMIHOCTEN U3MEPEHUM;

UCCIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIWYHMH C  HCIIOJb30BaHHUEM
OPSMBIX H3MEPEHUM: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIUYWH B BHUAEC TaOIUI U
rpaduKoB, AeNaTh BEIBOBI 110 PE3yIbTaTaM HCCIIEAOBAHNUS,

coOmro/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU HCCICIOBAHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4eOHO-MCCIIEeNOBATEICKOW W MPOCKTHOU
JESATETPHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacué€THble 3a7a4d C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIONB3Ys GU3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u



BbIOUpATh (PU3NYECKYIO MOJEINb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOAUMBIE JUIsl €€ pElICHUs, MPOBOJUTH Pacué€Tbl U OIIEHMBATh PEAIBHOCTH
MOJy4YEHHOTO 3Hau€HUs (PU3MUECKON BEIMYUHBL;

penaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sBICHMUS;

UCIOJb30BaTh  IpPU  pPEIIEHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TPEJICTAaBICHN Y4€OHON M HAYYHO-TIOMYJIAPHON MH(MOPMALIMH, ITOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOJIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPHUHLMIIBI AEHCTBUS MAalIMH, HOPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCIOBUS MX 0€30IaCHOIO MCIOIb30BaHUs B NOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(UZUKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHUE
TEXHHUKHU ¥ TEXHOJIOTHII;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM KU3HU
U1t o0ecrieyeHus: 0€30MacCHOCTH MPHU OOpPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHHSI 3I0POBbSI U COOJIFOICHHUSI HOPM 3KOJOTHUYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IJIAaHUPOBATh pabOTy TPYIIIbl, PaLMOHAIBHO paCHpeAesaTh OO0S3aHHOCTU U
MJIAHUPOBATH JESITENBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, a/ICKBATHO OLICHUBATh
BKJIQJl K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Kosnu4yectBo 4yacos DJIeKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM undposbie
Ne n/m P Kounrpoabnsie | IIpakruueckue (uicpp )
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O IO3HAHUSA
1.1 ®u3KKa 1 METOJbl HAYYHOT'O MO3HAHUS 2 0 0 Bubmaorexa ITOK
https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 0 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 Hunamuka 7 0 0 bubmmorexa LOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 brbmmorexa [OK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 | bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 0 bubnnorexa LIOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELIECTBA. 5 0 0 bu6muoreka [{JOK

da3oBbIe Mepexoabl

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




Hroro no pazneny

24

Paznen 4. JIEKTPOJUHAMUKA

4.1 DJIEKTpOCTaTHUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnmoreka [JOK
’ pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosaun4yectBo yacos DJIEKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabubie | IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 1 | 3 bubnmoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97c¢
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnyeckue U 3J€KTPOMarHUTHbIE 9 | bubnmoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnyeckue U 3J€KTPOMarHUTHbIE 5 | bubmmoreka [JOK
) BOJIHEI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorexa [TOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 | bubmuorexa [JOK
’ OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
but6mmorekxa [{OK
4.1 6) 5 6
FICMCHTEI KBAHTOBOH OTTTHIH https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubnuotexa [JOK




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

4.3

ATOMHOE SApO

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

bubmuorexa [JOK
5.1 DJeMeHTBl aCTPOHOMHUU U aCTPOPU3UKH 7
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOLIEE IIOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHME

10 A KJIACC
KosaunuyectBo yacos DJIEKTPOHHbBIE

Ne Hdara uugposbie

Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®u3rka — HayKa o0 IPUPOJE.

1 Hayunrsie MeT(})]IH:I HOII:HEII)HIf}I 1 0 0 Bubmaorexa ITOK

yi 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpa
Ponb u Mecto pusuku B

) ($hOopMHUPOBAHUK COBPEMEHHOM 1 0 0 bubnmoreka [JOK
HAy4YHOW KapTUHBI MUDA, B 08.09.2023 |  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOH JEITeILHOCTH JIFOICH
Mexanuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 0 0 bubnuorexa [JOK
nBwxeHus. [lepemenienne, CKopocTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 0 0 bubmmnoreka [JOK
IBHKEHHE 15.09.2023 | https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE bu6muoreka [IOK

5 1 0 0
NIBIKEHHE 19.09.2023 | https://m.edsoo.ru/ff0c372¢
CBoOonHOe mageHue. Y CKopeHue bubmuorexa [JOK

6 1 0 0
¢BOOOIHOTO MMaIEHUS 22.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBHKEHHE.

7 I[I;I/I)KCHI/IC Mare iaJILHoﬁ TOYKH 110 1 0 0 bubmorexa [TOK

p 26.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Tpunuun otHocutensHOCTH ["amuies. 1 0 0 bu6muoreka [IOK




NuepumanbHble CUCTEMBI OTCUETA. 29.09.2023 |  https://m.edsoo.ru/ffOc3be8
ITepsbiii 3akoH HproTOHA
Macca tena. Cuna. [Ipuniun
9 CyNepIo3uiuu cui. Bropoii 3akoH bubmorexa LHOK
N 03.10.2023 | https://m.edsoo.ru/ff0c3bed
HeroToHa 17151 MaTepranbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnmnoreka HOK
MaTepUAIbHBIX TOYEK 06.10.2023 |  https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TAroreHus. Cuia

11 TspkecTH. [lepBast kocMuueckas bubmmorexa [IOK

10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. Bec bu6moteka [IOK
Tela 13.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koagpuuuent tpenusi.

13 Cuia CEHpOTHBJ‘IGI?IiI pu I[BI/IfKeHI/II/I bubmorexa LHOK

17.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[ToctynarensHoOe U BpaliaTeiabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubmmoteka [IOK
MowmenT cuisl. [1imeuo cumel. YcmoBus 20.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO Teya
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK. bubnmnoreka [JOK
Hmnynbsc cuiipl. 3aKOH COXPAHEHUs 24.10.2023 | https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK
MatepuagbHONH ToukH. Teopema 06 27.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW DHEPTUH

17 [lorennumanbHas 3HEPTHS. bu6nuorexa [JOK




[ToreHunanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHON MPY>KUHBI.
[TorenumanpHas SHEPTHs TeIa BOIU3U
MOBEPXHOCTU 3eMJIN

07.11.2023

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b pabOThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU SHCPTIHUU CUCTCMBI TCIL.
3aK0H COXpaHEHUs MEXaHUYECKOU
SHEPrUU

10.11.2023

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSIKCHHS
PE3UHOBOTO JKI'yTay

14.11.2023

20

KonTponbhas pabota o teme
«Kunemaruka. /[nnamuka. 3akOHbI
COXPAHEHUS B MEXAHHUKE»

17.11.2023

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

21

OcCHOBHBIE NTOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audpdysus

21.11.2023

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUA U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, )KUIKOCTEN
U TBEPIBIX TEI

24.11.2023

23

Macca monekyn. KonnuectBo
BemectBa. [locrossHHas ABoraapo

28.11.2023

24

Tennosoe paBHoBecue. Temneparypa
u e€ uzmepenue. [lkama remneparyp

01.12.2023




Lenscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT 05.12.2023 |  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIieparypa Kak Mepa

26 CpeaHel KHHETUYECKOM SHEPruun bubnmnoreka HOK
JIBUKECHHS MOJIEKYJL. Y paBHECHHUE 08.12.2023 | https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon JlanbroHa. ['a30BbIe 3aKOHBI 12.12.2023
JlaGopaTtopHnas pabota
«MccnenoBanre 3aBUCUMOCTH MEXKIY

28
IapaMeTpaMH COCTOSTHUS 15.12.2023
pa3peKeHHOTr0 raza

29 N3omnporiecchl B HACaIbHOM Ta3e U UX bu6nmoreka [IOK
rpaguyeckoe npeICTaBICHNUE 19.12.2023 |  https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3mMeHeHus1. KonmaectBo bubmmorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss 22.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HI€aJTbHOTO
rasa

31 Bunae! rerionepenaun bubnmorexa [TOK

26.12.2023 | https://m.edsoo.ru/ff0c5¢36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

3 KonunuecTBo Tennotsl npu bubmuoreka [IOK
Terutonepenave. AanadbaTHbIi 29.12.2023 | https://m.edsoo.ru/ff0c5¢c36
nporecc

33 IlepBrlil 3aKOH TEPMOJIUHAMUKH U €TI0 bubnmnoreka [JOK




NPUMEHEHHE K H30IpoIieccam 09.01.2024 |  https://m.edsoo.ru/ff0c5efc
HeobOpaTtumocTs mporieccoB B
34 apuponae. Bropoi 3akoH Bubmaorexa ITOK
PHpOAE. BTOP 12.01.2024 | https://m.cdsoo.ru/ff0c6230
TEPMOUHAMUKHU
[Tpunnun nevictus u KI1JI TermoBoit bubmuorexa [JOK

35
MAaIIIHHBI 16.01.2024 | https://m.edsoo.ru/ff0c600a

36 K KII
Huier Kaprio 1 ero K11 19.01.2024

37 DKOJIOTHYECKHUE TTPOOIEMBI
TETUIOPHEPTreTUKHU 23.01.2024

33 Ob6o06maromuit ypok «MosnekynspHast bu6moreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMHUKI 26.01.2024 | https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabota 1o Teme

39 «Monexynspnas pusuka. OCHOBBI bubamorexa LHOK

yp ’ 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bu6mmoteka [IOK
Hcnapenue u kuneHue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOcCoIroTHAas 1 OTHOCHUTEIbHAS

41 BJIQ)KHOCTH BO3, a. HacpImmennsli bubnnorexa LIOK

ap Ayxa. . 06.02.2024 | https://m.edsoo.ru/ff0c64d8
o
TBépnoe Teno. Kpucrammmyeckue u
amopdubIe TeIa. AHU30TPOINS
42 CBOIESIB KPHUCTAJIOB )dep KHe bubnmorexa [TOK
p ' a 09.02.2024 | https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoOBpeMeHHbIE
MaTepUaTbl
[InaBneHuEe U KpPUCTATIIA3ALASL.
43 YenpHas TennI())Ta HJIaBJIeEI/IH bubmmorexa ITOK
A ' 13.02.2024 | https:/m.edsoo.ru/ff0c6708

CyO6nmumarus




bubmuorexa [JOK

44 VYpaBHeHUEe TenI0Boro 0azanca
PABHEHHE TEILIOBOT f 16.02.2024 | hitps://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DIEKTPUUECKUN
45 3aps. JBa BUIa SIIEKTPUYSCKUX bubmmorexa [TOK
DA A P 20.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHUKHN, TUIIEKTPUKHU U
46 ncl))n HOBO HI/?KI/I 3aK(I))H COXpaHEHHUS bubmmorexa LOK
YHpOBOA ’ P 23.02.2024 | https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsijia
B3anmMonaelicTBue 3apsinoB. 3aK0oH
47 K HOHaHToqeqHLIﬁI;JIHeKT NYECKUN buGnnorexa LIOK
y ' p 27.02.2024 | https://m.edsoo.ru/ffOc6eced
3apsia
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
43 noss. [puHumn cynepnosuuuu bubnmnoreka [JOK
AJICKTPUYCCKUX MoJieH. JInHum 01.03.2024 | https://m.edsoo.ru/ffO0c6df2
HaIPsKEHHOCTU
Pabota crit 2J1IeKTpOCTaTHYECKOTO
49 nois. Ilorennuan. PasHocth bubmmorexa LOK
' . 05.03.2024 | https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
I[TpOBOHUKY U TUDJIEKTPUKHU B
50 3J1peKT I(iCTaTI/I‘ICILKOM n(f)ne bubnmnorexa LIOK
p ) 08.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. bubmuorexa [JOK
51 DnexkTpoéMrocTh. KoHneHcaTo
FICKTPOEMIOCTR. RORICHCATOP 12.03.2024 | https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHcaTOopa. DHEPIrUd 3apsHKEHHOTO bubmorexa LOK
pa. P p 15.03.2024 | hittps://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGopaTtopHast pabota "H3mepenne
53 )
AJIEKTPOEMKOCTH KOHeHcaTopa" 19.03.2024




54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO
arnmapara, CTpyMHOro IIpHHTEpa.
DJIeKTpOCTaTUYECKas 3alllUTA.
3a3eMiieHrE JIEKTPOIIPUOOPOB

22.03.2024

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportupnenue. 3akoH Oma s
y4acTKa [enu

05.04.2024

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHECHUE
poBOAHKKOB. JIabopaTopHas pabora
«3yueHne CMEIIaHHOTO COSTMHEHUS
PE3HUCTOPOBY

09.04.2024

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenma

12.04.2024

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

58

3axon OMa J171s1 TOJTHOM (3aMKHYTOI )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHast pabota
«3mepenune DJIC ucrouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

16.04.2024

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI MCETAJIJIOB OT
Temreparypbl. CBEpXIIPOBOAUMOCTH

19.04.2024

60

DNEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

23.04.2024

61

HOJ'IyrIpOBOI[HI/IKI/I, UX COOCTBEHHAs U

bubnuorexa [JOK




MpUMecHas MPoOBOAUMOCTh. CBOMCTBA 26.04.2024 | https://m.edsoo.ru/ffO0c84ae
p—n-miepexoa.

[TomynpoBOAHUKOBBIE TPHOOPHI

DJIEKTPUUYECKUI TOK B pacTBOpAX U

& paciuiaBax 3J€KTPOJIUTOB. 1 bubnmnoreka HOK
DIEKTPOTUTHYECKAS TUCCOLIUALIMSL. 30.04.2024 | https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U | bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psi. 03.05.2024 |  https://m.edsoo.ru/ffO0c84ae
Monnus. 1Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnmnoreka [JOK
npuMmeHenue. [IpaBuia TeXHUKH 07.05.2024 |  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o06maromuit ypok bu6mmoteka [IOK

65 1
«ONEKTPOIUHAMUKAY 10.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o teme

66 «Qnekrpocraruka. [1ocTosHHBIM 1 bu6muoreka [IOK
ANEKTpUYECKUil TOK. TOKHM B 14.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 Pesepsublit ypok. KonTponbHast 1 bu6muoreka [IOK
pabota o teme "DieKTpoiuHaMuKa" 17.05.2024 | https://m.edsoo.ru/ff0c8c56
PesepBHblil ypok. O600maromumi ypok bubmmnoreka [JOK

68 1
o TemMam 10 kimacca 21.05.2024 |  https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I1O 63

[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHME

10 b KJIACC
KosaunuyectBo yacos DJIEKTPOHHbBIE

Ne Hdara uugposbie

Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®u3rka — HayKa o0 IPUPOJE.

1 Hayunrsie MeT(})]IH:I HOII:HEII)HIf}I 1 0 0 Bubmaorexa ITOK

yi 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEero MUpa
Ponb u Mecto pusuku B

) ($hOopMHUPOBAHUK COBPEMEHHOM 1 0 0 bubnmoreka [JOK
HAy4YHOW KapTUHBI MUDA, B 08.09.2023 |  https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOH JEITeILHOCTH JIFOICH
Mexanuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 0 0 bubnuorexa [JOK
nBwxeHus. [lepemenienne, CKopocTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 0 0 bubmmnoreka [JOK
IBHKEHHE 15.09.2023 | https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE bu6muoreka [IOK

5 1 0 0
NIBIKEHHE 19.09.2023 | https://m.edsoo.ru/ff0c372¢
CBoOonHOe mageHue. Y CKopeHue bubmuorexa [JOK

6 1 0 0
¢BOOOIHOTO MMaIEHUS 22.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBHKEHHE.

7 I[I;I/I)KCHI/IC Mare iaJILHoﬁ TOYKH 110 1 0 0 bubmorexa [TOK

p 26.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Tpunuun otHocutensHOCTH ["amuies. 1 0 0 bu6muoreka [IOK




NuepumanbHble CUCTEMBI OTCUETA. 29.09.2023 |  https://m.edsoo.ru/ffOc3be8
ITepsbiii 3akoH HproTOHA
Macca tena. Cuna. [Ipuniun
9 CyNepIo3uiuu cui. Bropoii 3akoH bubmorexa LHOK
N 03.10.2023 | https://m.edsoo.ru/ff0c3bed
HeroToHa 17151 MaTepranbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnmnoreka HOK
MaTepUAIbHBIX TOYEK 06.10.2023 |  https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TAroreHus. Cuia

11 TspkecTH. [lepBast kocMuueckas bubmmorexa [IOK

10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. Bec bu6moteka [IOK
Tela 13.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koagpuuuent tpenusi.

13 Cuia CEHpOTHBJ‘IGI?IiI pu I[BI/IfKeHI/II/I bubmorexa LHOK

17.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[ToctynarensHoOe U BpaliaTeiabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubmmoteka [IOK
MowmenT cuisl. [1imeuo cumel. YcmoBus 20.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO Teya
HMitynbsc MaTepralbHON TOYKH,

15 CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK. bubnmnoreka [JOK
Hmnynbsc cuiipl. 3aKOH COXPAHEHUs 24.10.2023 | https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK
MatepuagbHONH ToukH. Teopema 06 27.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW DHEPTUH

17 [lorennumanbHas 3HEPTHS. bu6nuorexa [JOK




[ToreHunanbHas SHEPTUS YIPYTO
ne(OpMUPOBAHHON MPY>KUHBI.
[TorenumanpHas SHEPTHs TeIa BOIU3U
MOBEPXHOCTU 3eMJIN

07.11.2023

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b pabOThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU SHCPTIHUU CUCTCMEI TCII.
3aK0H COXpaHEHUs MEXaHUYECKOU
SHEPrUU

10.11.2023

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW DHEPTUU
TeJa Ha MIPUMEPE PACTIKCHHS
PE3UHOBOTO JKI'yTay

14.11.2023

20

KonTponbhas pabota o teme
«Kunemaruka. /[nnamuka. 3akOHbI
COXPAHEHUS B MEXAHHUKE»

17.11.2023

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

21

OcCHOBHBIE NTOJIOKEHHSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audpdysus

21.11.2023

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUA U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, )KUIKOCTEN
U TBEPIBIX TEI

24.11.2023

23

Macca monekyn. KonnuectBo
BemectBa. [locrossHHas ABoraapo

28.11.2023

24

Tennosoe paBHoBecue. Temneparypa
u e€ uzmepenue. [lkama remneparyp

01.12.2023




Lenscus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT 05.12.2023 |  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIieparypa Kak Mepa

26 CpeaHel KHHETUYECKOM SHEPruun bubnmnoreka HOK
JIBUKECHHS MOJIEKYJL. Y paBHECHHUE 08.12.2023 | https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon JlanbroHa. ['a30BbIe 3aKOHBI 12.12.2023
JlaGopaTtopHnas pabota
«MccnenoBanre 3aBUCUMOCTH MEXKIY

28
IapaMeTpaMH COCTOSTHUS 15.12.2023
pa3peKeHHOTr0 raza

29 N3omnporiecchl B HACaIbHOM Ta3e U UX bu6nmoreka [IOK
rpaguyeckoe npeICTaBICHNUE 19.12.2023 |  https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3mMeHeHus1. KonmaectBo bubmmorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss 22.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HI€aJTbHOTO
rasa

31 Bunae! rerionepenaun bubnmorexa [TOK

26.12.2023 | https://m.edsoo.ru/ff0c5¢36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

3 KonunuecTBo Tennotsl npu bubmuoreka [IOK
Terutonepenave. AanadbaTHbIi 29.12.2023 | https://m.edsoo.ru/ff0c5¢c36
nporecc

33 IlepBrlil 3aKOH TEPMOJIUHAMUKH U €TI0 bubnmnoreka [JOK




NPUMEHEHHE K H30IpoIieccam 09.01.2024 |  https://m.edsoo.ru/ff0c5efc
HeobOpaTtumocTs mporieccoB B
34 apuponae. Bropoi 3akoH Bubmaorexa ITOK
PHpOAE. BTOP 12.01.2024 | https://m.cdsoo.ru/ff0c6230
TEPMOUHAMUKHU
[Tpunnun nevictus u KI1JI TermoBoit bubmuorexa [JOK

35
MAaIIIHHBI 16.01.2024 | https://m.edsoo.ru/ff0c600a

36 K KII
Huier Kaprio 1 ero K11 19.01.2024

37 DKOJIOTHYECKHUE TTPOOIEMBI
TETUIOPHEPTreTUKHU 23.01.2024

33 Ob6o06maromuit ypok «MosnekynspHast bu6moreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMHUKI 26.01.2024 | https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabota 1o Teme

39 «Monexynsipaas pusuka. OCHOBBI bubamorexa LHOK

yp ) 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bu6mmoteka [IOK
Hcnapenue u kuneHue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOcCoIroTHAs 1 OTHOCHUTEIbHAS

41 BJIQ)KHOCTH BO3, a. HacpImmennsli bubnnorexa LIOK

ap Ayxa. . 06.02.2024 | https://m.edsoo.ru/ff0c64d8
o
TBépnoe Teno. Kpucrammmyeckue u
amopdubIe TeIa. AHU30TPOINS
42 CBOI‘I/’IQ(()I”)FB KPHUCTAJIOB )dep KHe bubnmorexa [TOK
p ' a 09.02.2024 | https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoOBpeMeHHbIE
MaTepUaTbl
[1naBneHue U KPUCTAIIA3ALASL.
43 YenpHas TennF())Ta HJIaBJIeEI/IH bubmmorexa ITOK
A ' 13.02.2024 | https:/m.edsoo.ru/ff0c6708

CyO6nmumarus




bubmuorexa [JOK

44 VYpaBHeHUEe TenI0Boro 0azanca
PABHEHHE TEILIOBOT f 16.02.2024 | hitps://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DIEKTPUUECKUN
45 3aps. JBa BUIa SIIEKTPUYSCKUX bubmmorexa [TOK
DA A P 20.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHUKHN, TUIIEKTPUKHU U
46 ncl))n HOBO HI/?KI/I 3aK(I))H COXpaHEHHUS bubmmorexa LOK
YHpOBOA ’ P 23.02.2024 | https://m.edsoo.ru/ff0c6bcc
AJIEKTPUIECKOTO 3apsijia
B3anmMonaelicTBue 3apsinoB. 3aK0oH
47 K HOHaHToqeqHLIﬁI;JIHeKT NYECKUN buGnnorexa LIOK
y ' p 27.02.2024 | https://m.edsoo.ru/ffOc6eced
3apsia
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
43 noss. [puHumn cynepnosuuuu bubnmnoreka [JOK
AJICKTPUYCCKUX MoJieH. JInHum 01.03.2024 | https://m.edsoo.ru/ffO0c6df2
HaIPsKEHHOCTU
Pabota crit 2J1IeKTpOCTaTHYECKOTO
49 nois. Ilorennuan. PasHocth bubmmorexa LOK
' . 05.03.2024 | https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
I[TpOBOHUKY U TUDJIEKTPUKHU B
50 3J1peKT I(iCTaTI/I‘ICILKOM n(f)ne bubnmnorexa LIOK
p ) 08.03.2024 | https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. bubmuorexa [JOK
51 DnexkTpoéMrocTh. KoHneHcaTo
FICKTPOEMIOCTR. RORICHCATOP 12.03.2024 | https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHcaTOopa. DHEPIrUd 3apsHKEHHOTO bubmorexa LOK
pa. P p 15.03.2024 | hittps://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGopaTtopHast pabota "H3mepenne
53 )
AJIEKTPOEMKOCTH KOHeHcaTopa" 19.03.2024




54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
arnmapara, CTpyMHOro IIpHHTEpa.
DJIeKTpOCTaTUYECKas 3alllUTA.
3a3eMiieHrE JIEKTPOIIPUOOPOB

22.03.2024

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportupnenue. 3akoH Oma s
y4acTKa [enu

05.04.2024

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHECHUE
poBOAHKKOB. JIabopaTopHas pabora
«3yueHne CMEIIaHHOTO COSTMHEHUS
PE3HUCTOPOBY

09.04.2024

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenma

12.04.2024

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

58

3axon OMa J171s1 TOJTHOM (3aMKHYTOI )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHast pabota
«3mepenune DJIC ucrouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

16.04.2024

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJ'ICHI/ISI MCETAJIJIOB OT
Temreparypbl. CBEpXIIPOBOAUMOCTH

19.04.2024

60

DNEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

23.04.2024

61

HOJ'IyrIpOBOI[HI/IKI/I, UX COOCTBEHHAs U

bubnuorexa [JOK




IIpUMecHas mpoBoauMocTs. CBOMCTBA
p—n-nepexona.
[TomynpoBOAHUKOBBIE TPHOOPHI

26.04.2024

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUI TOK B pacTBOpaX U
pacIuiaBax 3J1€KTPOJIUTOB.

bubnuorexa [JOK

62 DIEKTPOIUTHYECKAS TUCCOLIUALIMSL. ! 30.04.2024 | https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubmmoreka [JOK
HECaMOCTOSITEJIbHBIN pa3psi. 03.05.2024 |  https://m.edsoo.ru/ffO0c84ae
Momnnus. [lnazma
DneKkTpruuecKue Mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnmoreka [JOK
npumeHeHue. [IpaBuia TeXHUKH 07.05.2024 |  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O06o0marmuil ypok bubnmoreka [JOK

65 1
«OIEeKTPOIUHAMUKA 10.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«Qnekrpocraruka. [1ocTosHHBIH bubnmnoreka [JOK

66 . 1
JJIEKTPUYECKUN TOK. TOKHU B 14.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepsHslil ypok. KonTponbHast 1 bubmmnoreka [JOK
pabota 1o teme "DnekTpoauHaMuKa" 17.05.2024 | https://m.edsoo.ru/ff0c8c56

63 PesepBHblit ypok. O600maromumi ypok | bubmmnoreka [JOK
o Temam 10 kiacca 21.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 63
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
(1)
':;'n Tema ypoka Beero Konrpoabnbie | IlpakTuyeckue fl[:;'—?eﬂl/lﬂ :)lg;)l;l:())l:;feﬂbnme
padoThbI padoThI pecypenr
ITocTosiHHBIE MArHUTHI U UX

| B3auMo/ieiicTBUe. MarHuTHOE ToJIe. 1 bubnuotexa [JOK
Bexrop MarauTHOM MHAYKIMH. JInHNN https://m.edsoo.ru/ff0c9778
MarHMTHON MHIYKIUH
MarauTHO€E 1oJI€ MPOBOJIHUKA C

) TokoM. OmbIT DpcTena. | bubnmnoreka [JOK
B3anMozeicTBre npoOBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaboparopHas pabora «/3yuenue 1 | bubnmnoreka [JOK
MarHUTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffO0c98fe
JleficTBHE€ MarHUTHOTO IOJIsS HAa
MPOBOAHMK ¢ TokoM. Cuina Ammepa.

4 JIaGoparopHas paboTa 1 | bu6muoreka [IOK
«HccnenoBanue nelcTBU https://m.edsoo.ru/ff0c9ac0
IIOCTOSIHHOTO MAarHuTa Ha PaMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apSKEHHYIO YaCTHILY. 1 bu6muoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexTpoMarHuTHas HHAYKIUs. [ToTok

6 BEKTOpa MarHuTHOM uHaykuuu. DJ1C 1

UHAYKIOWU. 3akoH OJICKTPOMAariuTH o




uHaykiuu Papajaes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
ANEKTPOMATHUTHOW UHIYKIIUM)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTUBHOCTD. SIBIICHUE
camouHaykiuu. 9JIC caMOUMHAYKIUH.
DHeprust MAarHUTHOTO TTOJISI KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE 110J1e

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

TexHuueckue YCTPOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTEI,
QJICKTPOMArHrThI, 3JICKTPOABUIATCIIb,
YCKOPHUTCIIN 3JIEMCHTAPHBIX YaCTHUI],
HHAYKIUOHHAs I1€Yb

10

O606maromuit ypok «MarauTHoe
noJie. DIeKTPOMarHUTHasI UHAYKIIHS)

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

11

KoHntposbHas pabota 1o Teme
«Mar"auTtHoe I10JI€e.
DneKTpOMarHuTHask UHTYKLIHS

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

12

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apmMoHHUeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpamienue 3Heprun

bu6mmoteka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHas paboTa
«HccrnenoBanue 3aBUCHMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUTUHBI HUTH U MacChl TPy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMAarHMTHBLIC KOoJIEOaHHS B
nacajibHOM KoJie0aTeIbHOM KOHTYPCE.
Amnainorus MCKAY MCXaHNYCCKUMU U
QJICKTPOMAariuTHBIMHA KOJICOaQHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS SHEPTUH B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue 0 3aTyXarOIMX
KoyieOaHusX. BeIHYXIeHHbBIE
MeXaHH4eCcKHe Konebanus. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KosebaHus

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICHCTBYIOIIEE 3HAYEHNE CHUJIBI TOKA U
HaIpsKEHUs

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

18

Tpancdopmarop. [IponsBoacTso,
nepenava u norpedieHue
AIEKTPUUYECKON IHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
[IPUMEHEHHUE IEKTPUYECKOr0O 3BOHKA,
reHepaTopa IIEPpEMEHHOT0 TOKA,
JIMHUU DJIEKTpoIiepesayd

bu6nuorexa [IOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTHYECKUE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
YKA3HU




MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocThb

bu6nmoreka [IOK

21 pacpocTpaHeHUs U JJIMHA BOIHEL https://m.edsoo.ru/ffOcca54
[Tonepeunsle U IPOJOIBHBIE BOJIHbI
2 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [llkana bubamorexa LHOK
https://m.edsoo.ru/ffOccfeQ
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. PazpuTtue cpencrs
cBa3U. Paguonokauus
)5 KontponbHas padota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHeitHOE paclipocTpaHEeHue
26 CBETa B OJIHOPOJIHOM CpeJie. bubnmnoreka [JOK
Toueunslil NCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. IloctpoeHue bubmmorexa LOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHU B MJIOCKOM 3€pKajie
IIpenomiienue csera. [lonnoe
73 BHYTpeHHee oTpakeHue. [IpenenbHbiin bu6muoreka [IOK
YI'0JI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpakKeHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [IOK
MoKa3aTesIst MPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [loctpoenne nzodpaxkeHuii B bubnmnoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4yeHue JTUH3bI

https://m.edsoo.ru/ff0cddle

JlaGopaTopHas pabora

31 «HccienoBanue CBONCTB
M300paKEHUH B JIMH3aX)»
Hucnepcus cBera. COXKHBINA COCTaB
1 oenoro ceera. LIget. JTaboparopHas
paborta «Habmonenne nucrnepcuu
CBETa»
13 Wutepdepennus cera. Audpaxius bu6nuoreka [IOK
ceta. [Judpakimonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJH. bubmmoreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS X 0€30MacHOr0 MPUMEHEHUS
['panuIpl TPUMEHUMOCTH
36 KJIAaCCUYECKOU MeXaHUKHU. [locTynarsl bubmuorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
bubmmoteka [IOK
37 3ameIeHre BpEMEHH U COKpaIlleHue
https://m.edsoo.ru/ffOcfa4?2
JUTHHBI
DHeprus U UMIYIbC PEISITUBUCTCKOM
38 LIaCTli/II_U:I CBSI3LyMaC(l::)BI C dHepruen u bubmmorexa LOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
Kontponbras pabora «OnTuka.
. bubnuotexa [JOK
39 OcHOBBI cIeIMATIBHON Teopuun

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6£0




®otonsl. Dopmyna [Inanka. Jueprus

bubmuorexa [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U UCCIIEAOBAHUE BuG OK
41 dhotoarddekra. OnbiTer A. I'. nommoreka [
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE
. . bu6nmoreka [IOK
42 OiiHmreliHa 1ia Gororddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gpororddekra
JaBnenue cBera. Onbithl I1. H.
. bubmmoreka [JOK
43 JleOeneBa. XuMudeckoe JIEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTBa u
MPAaKTUYECKOE TPUMEHECHHUE:
44
(dhoTos5eMeHT, GOTOIATIHK,
COJTHEYHas Oarapesi, CBETOAHO]]
45 Pemenue 3amau mo teMe «9I€MEHTEHI bubnuorexa [JOK
KBAaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEI
46 Pe3ze[ ¢dopaa o paccestHUIO 0-4acTH bubmioreia LIOK
pPOpAA 110 p t https://m.edsoo.ru/ff0d091a
[Inanerapnas moziens aroma
b K
47 IToctynater bopa nommorexa 110
https://m.edsoo.ru/ff0dOafa
Hznydenne u norioieHue (pOTOHOB
48 bi§ I/I};Iqe exoJie aTOM;.H co H(Zlio OBHSA bubmorexa [TOK
p pexon . A yp https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyrou. Buapl ciekTpoB
BomnHoBrbIe cBoiicTBa yacTull. BoaHEI
. a bubnuotexa [JOK
49 ne bpois. KopnyckynsipHo-

BOJTHOBOM qyann3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYXXACHHOC U3JIYUCHUEC

50

OTKpBITI/IC PaairuOaKTUBHOCTH. OnEBITH

Pesepdopna no onpenenenuto cocraBa

PaAOAKTUBHOI'O U3JIYYCHUA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusinue
PaIMOaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA Y HEUTPOHA.
W3otonsl. Anbda-pacna.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiydenue

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

53

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepuble peakuuu. AnepHbli
peakrtop. [Ipo6iiembl, IEPCIICKTUBHI,
SKOJIOTUYECKHUE aCIIeKThI SIEPHOMN
JSHEPreTUKHU

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

54

OnemeHTapHble YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo/bl HaOmo1eH s U
PErucTpanyy dJIEMEHTApHBIX YACTHLI.
Kpyrusiit cron «@yHaameHTanbHbIe
B3auMozecTBusA. EAMHCTBO
¢bu3nvecKoil KapTUHBI MUpa»

bu6nunorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3anoro neda. Co3sesaus,
SlpKI/Ie 3Bé3}II)I, IIJIAHETHI, UX BUIUMOC
nsmxedne. CorHeyHas cucTemMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHIA U 3BE3]T




57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
II0CJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEJICTABICHUS O IPOUCXOKICHUU U
sBoonu CosHIA U 3BE3]1

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHLa B
l'anaktuke. ['anmaktvku. YépHbie
JBIPBI B IPAX TaJIAKTHK

59

Bcenennas. PazOeranue rajakTuk.
Teopus bonbmoro B3psiBa.
PennkroBoe nsznyyenue.
MeraranakTuka

60

Hepemennsie npobieMbl aCTpPOHOMHUH

61

KonTponbHas pabota « 31eMEeHThI
ACTPOHOMUU U acTPOPHUIUKI»

62

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOM chepax NesTeTbHOCTH
YyeJioBeKa

63

O6o6matomuit ypok. Pois u Mmecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb
¢uznveckoii Teopun B HopMupoBaHUH
IpeJCcTaBIeHU 0 HPU3nIecKoi
KapTHHE MHpa




O6o0maromuii ypok. Mecto
(bU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 psAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJCTABICHUN O PUPOJIE

66 Pe3epBHbIil ypok. MarHuTHOE 10JI€. |
DneKTpOMarHuTHast UHAYKLINS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHeIraaIbHON TEOpUHr 1
OTHOCHUTEIIbHOCTH
Pezepubiii ypok. KBanToBas pusnka.

68 SHGAEeHTH};ETpOHOMHH u ! 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I1IO 63

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon
penaknueii [lappentreBoit H.A., AknonepHoe o61miecTBo «31aTenbcTBO
«IIpocsemenne»

Mskuiien

METOANUYECKHUE MATEPHUAJIbI U1 YYUTEJA

KHHI'a, KOMIIBIOTCP, HHT JOCKa

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff0c32e2
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