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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTenbHON mporpamMmsbl, mnpencraBieHHbix B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyell HporpaMMmbl BOCIUTAHUSA U
KOHIENIMK TpernogaBaHus ydeOHoro mnpeamera «dusmka» B 00pa30BaTEIbHBIX
OpraHu3alusIx Poccniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTeNbHbIE NPOIPAMMBI.

Copnepxanue mnporpamMmbl Mo (GU3MKE HAMpaBlieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHO-HAyYyHOM KapTuHbl Mupa oOyuaromuxcst 10-11 kmaccoB mnpu
oOydeHnH ux (u3nkKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusiM OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM W METANPEIMETHBIM pPE3yJIbTaTaM
oOyueHHus, a TaKXKE YUYUTHIBAET HEOOXOAMMOCTh pealu3alui MEXIPEIMETHBIX
CBsA3eM (PUM3MKM C €CTECTBEHHO-HayYHbIMU YYEOHBIMU TIpeaAMeTaMu. B Hel
ONPENENSIIOTCA OCHOBHBIE LIENIM M3Y4YeHUs (PU3MKUA HAa YPOBHE CPEIHEro OOLIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (DM3HKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

[Iporpamma no (u3uKe BKIIOYAET:

e [IJITAHUPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00YUYEeHHUS;

e coziepkaHue yueOHoro npeamera « @u3ukay 1o rojgaM o0yueHusl.

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MNPUPOAbI, BBICTYIAas B
KauecTBe y4eOHOro MmpeAaMeTa B IIKOJIe, BHOCUT CYHUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpy:xatouieM mupe. LlIkonbHbIN Kype PpU3uKH — cucTeMooOpa3yrouni
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JIeKaT B OCHOBE IIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHCH, OHOJIOTHEH,
dbu3ndeckorr reorpadueii W - actpoHomued. Vcmonp3oBaHME W AKTHBHOE
MpUMEHEHNnE  (PU3MYECKUX 3HAHUM  ONpenensieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTMM B cdepe HHEPreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TOJYYEHHUs HOBBIX MATEpUAJIOB C 3aJaHHBIMH CBOWCTBAMHM U JIPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaJd B (hOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa oOydarouiuxcs, B (pOpMUpOBaHHME YMEHHN NPUMEHSTH
HAy4YHbI METOJI TO3HAHUS NP BHITIOJHEHUN UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca ¢u3uku i1 YpOBHS CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH psA WAEH, KOTOpPhIE MOYKHO pacCMaTpuBaTh KaK HPUHUUIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn ecenepanuzayuu. B cOOTBETCTBUM ¢ Hed MaTepuan Kypca (Qu3mMku
o0beUHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupoOBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pWH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnoyiaraeT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢uzukn ¢ pa3BUTHEM OOIIECTBAa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJIOTHYECKUMH MTPOOTIEMaMHU.

Hoess npuxnaomoii  nmanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IMUPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPHIOKEHUIN
U3YYCHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB
COJIEp)KaHUs, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKUA M TEXHOJOTUM, a TaKKe OOCYXKICHUS
po0ieM parmoHaIBHOTO TPUPOIOTIOIH30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pu3nyeckue Teopuu ((popmMupoBaHHE TPENCTABICHHUNA O
CTPYKTYpe MOCTPOCHHS (GU3HIECCKOU TEOPHH, PoJi (DyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPUPOJEe, TpaHUIaAX
NPUMEHUMOCTH TEOPUH, JJIS OINUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CucTeMHO-IeSITeNbHOCTHBIN TMOJAX0A B Kypce (PH3UKHU pean3yeTcsl Mpexse
BCEro 3a CUET OpraHU3allU IKCIEPUMEHTANIbHOU AESITENIBHOCTH O0YyYaroIIUXCS.
st Ga3oBoro ypoBHSI Kypca (U3MKH — OTO HCIHOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCHEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MporpamMme mo (pusnke oObeAMHEHBI B OOIIMA CHUCOK YYEHUUYECKHUX
MpakTHUecKnx paboT. BrigeneHue B yka3aHHOM MepedyHe J1a0opaTOpHBIX padoT,
OPOBOJUMBIX JJIS KOHTPOJS H  OIEHKU, OCYHIECTBIISICTCS YYaCTHHUKAMU
o0pa30BaTeNpHOrO0 TMpoliecca HUCXOAsS U3 OCOOCHHOCTEW IUTAHUPOBAHUS U
ocHameHus kKaOuHera ¢usmku. Ilpm d>ToM  oOecrieunBaeTCs  OBJIAJICHHE
OOyJarOIUMUCS YMEHUSMH TPOBOJUTH KOCBEHHBIC HM3MEPCHHS, HCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB II0 ITIPOBEPKE
MIPEIOKCHHBIX TUTIOTES.

bonbioe BHMMaHHWE YACTSACTCS PEIICHUIO PAcYETHBIX W KAdYeCTBCHHBIX
3amau. [Ipu 3TOM mJ19 pacU€THBIX 3a/1ad MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJIaHHON (PU3UUIECKON MOJIETIBIO, TIO3BOJISIONINE MPUMEHSATh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHMs HA
0OBSCHEHHE TPOTEKaHUS (U3UYECKUX SIBICHHA W TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronme BBIOOpa (U3UYECKON MOJEHM Il CHUTyallud TPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY OOecleueHui0 y4eOHoro rpoiecca 0a30BbIi ypOBEHb Kypca
(GU3UKK HA YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHIX
MpeaMETHOr0 KaOuHeTa (M3WKK WIH B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTre (U3MKU TODKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OOOpPYJAOBaHUE ISl BBITIOJIHCHHS] YKAa3aHHBIX B
nporpamMme 1o (pU3MKe YUEHHYECKHX MPAKTUUYECKUX padOoT U JIEMOHCTPAIMOHHOE
obopyioBaHue.

JleMoHCTpaninoHHoe 000pya0oBaHuE (QOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEeYUMBAaET IMOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMme MO0 (U3MKE KIIOUEBBIX JEMOHCTPALMM IS
UCCJICIOBAHUSI  M3Y4Yae€MbIX  SIBICHUM U  MPOIECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe o00OpyIOBaHHE [JiI YUYEHUYECKUX MPAKTHUUYECKUX paldoT
dbopMupyeTCcs B BUAC TEMAaTUYCCKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacueTe
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydJarommxcs. TeMaTHyecKue KOMILUIEKTHI
nabopatopHoro 000pyHOBaHUS JOJDKHBI OBITH TIOCTPOSCHBI HAa KOMILJICKCHOM
WCITOJTIb30BaHUN AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJIE HIU(POBBIX Ja00OpATOPHUH.

OCHOBHBIMHU HENIAMH W3y4YeHUs (PU3UKU B 00111eM 00pa30BAHUU SBIISIOTCS:

e popMupOBaHWE WHTEpPeCa W CTPEMIJICHHS OOYYaroNuXcsl K HAyIYHOMY
U3YYCHUIO TPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJ]Ie TMO3HAHUA U (HOPMHUPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

 hopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysibTaTa U3ydeHHUsI OCHOB
CTpOEHUS MaTepuu U QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;

e popMupoBaHuE yMEHUN OOBSICHATH SIBIICHUS C  HCIOJH30BAaHUEM
bu3NYeCcKUX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMupOBaHUE TIPEACTABICHUA O pONM (PUBUKU JUIsI Pa3BUTUSA JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne ATUX 1enield 00ecreunBaeTCsl pelieHueM CISAyIONMnX 3a7a4 B

mpoliecce n3ydeHus Kypca (PU3nku Ha ypoBHE CpeIHero 001ero o0opa3oBaHus:



e IPHOOPETEHNE CUCTEMBI 3HAHUIM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsIX, BKJIIOYAs MEXaHUKY, MOJEKYIIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U JIIEMEHTHI aCTPO(PU3UKH;

e popMUpOBaHHME yMEHUH MNPUMEHATh TEOPETUYECKHWE 3HAHUS A
OOBsICHEHUS (PU3NYECKUX SBJICHUW B TPUPOAE U JUJISI TPUHITHUS
MPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHbIX 3a1ad C SBHO 3aJaHHOU
bu3nueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOLUIUX CaMOCTOSTEIbHOE
co3faHue PU3NYeCcKorl MOJIeNH, aJIeKBAaTHON YCIOBHSIM 3aJ1auu;

e IOHUMaHUE (PUBNYECKUX OCHOB W TMPHUHIMUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOIIYIO
cpeny;

¢ OBJIQJICHUE METOJIaMU CaMOCTOSATEIbHOTO IUIAHUPOBAHUSA M MPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAlW3a W HWHTEpHpeTanuu uHpopmammu,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE€ YCIIOBUM [JIsl Pa3BUTUS YMEHUM NPOEKTHO-MUCCIIEA0BATEIbCKOM,
TBOPYECKOU JIESITENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro oOIIero
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacos (2 yaca B HE/EINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme Mo (U3HKE NEpeYeHb JaO0OpaTOPHBIX U
OPAaKTUUECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUWUTEIb JEJaeT BBIOOp
IOpOBEACHUS J1abOpaTOPHBIX PAOOT M OMBITOB € YYETOM HHAWBHUIYaJTbHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MO3HAHUSA

®usnka — Hayka o npupone. HayuHble mMeToabl NMO3HAHUSA OKPYKAIOILIETO
mupa. Ponp »JkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUSA ITPUPOIBI.
DKCIIEpUMEHT B (PU3UKE.

MoaenupoBanue (Qpu3nYecKux SIBICHUN U IpoueccoB. HayuHbple rumoressl.
®u3nyecKue 3aKOHBI U TEOPHUH. ['paHMIIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u mecTto Qu3NKu B GOPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBvxeHne. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMSI.
Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MAaTepUaIbHOM TOYKH, MX MPOEKIMH Ha OCHU CUCTEMbl KOOPJMHAT.
CioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJMHENWHOE IBMXeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpEHHUS, MyTH U MEepeMEIICHUs
MaTepUaIbHOU TOYKHU OT BPEMEHHU.

CBoOoaHOE nazeHue. Y CKopeHrue CBOOOHOTO NaieHus.

KpuBonuueitnoe  nBwxkeHue. J[BWkeHME  MAaTEpUaTbHOM  TOUYKHA MO
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopocTh. Ileprnona u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKEHHUE CHAPSIOB, IIETTHbIC U PEMEHHBIC TTepeaun.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
TBYKCHUS.

[IpeoOpazoBaHue IBMKEHUH C HCTIOJBb30BAHUEM MPOCTHIX MEXaHH3MOB.

[Tamenue Ten B BO3yXe U B pa3pekeHHOM IIPOCTPAHCTRBE.

HaOmronenue ABMKEeHHS Teja, OpPOLIEHHOI0 MO/ YIJIOM K FOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue ckopocTH Mpu ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHne HEpaBHOMEPHOTO IBUKEHUA C LIEJNbIO0 ONPEIEIICHHS] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPOUAECHHBIMU TEJIOM 3a
MOCJICIOBATEIIbHBIE PAaBHBIE NPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBHKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IAPUKA B BI3KOM )KUIKOCTH.

W3y4yenue nBKeHUS TeIa, OPOIMIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocurensbHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Herotona.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUIs. MaTEpUaIbHON TOUKU. Tpernii 3akoH HeroTOHA 1151 MatepraibHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
TpeHue. Cuiia TpEeHUs! CKOIBKEHHS U cujia TpeHus nokos. KoadduumeHt tpeHus.
Cuuta conpoTUBIIEHUS MPH IBUKEHUHU TEJIA B dKUJKOCTH WM rase.

[TocTynarensHOE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuJlbl OTHOCUTENIBHO OcH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO TEIIA.

TexHu4eckrue YCTpOWCTBA W TMPAKTUYECKOEC NPUMEHEHHE: NOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHUE Macc B3aUMOJEHCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Jiepopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3yuenue IBMXeHUs: OpycKa M0 HAKJIOHHOM MJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIUX B INPYKUHE U
PE3MHOBOM 00pa3siie, OT uxX JedopMaruu.

HccnenoBanre yCIIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpAILCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

Nmiynbc MaTepuaibHOM TOYKH (Te€da), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMiynbC CHIIbI 1 U3MEHEHHE HMITYJbCa TeJld. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE IBMXKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 H3MEHEHUU
KHHETUYECKOW SHEPTUU.

[loTeHunanbHas DHEPIUsl. [loTeHumanbHas DHEPIHs YIpPYro
neopMUpoBaHHOM  TpykuHbl.  lloTeHumanbHass 3Hepruss Tena  BOJIU3H
ITOBEPXHOCTHU 3EMJIH.

[loTeHnmanbHble W HENOTEHUHMANbHbIE  CWibl.  CBA3b  pabOTHI
HEIOTCHIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAaHUYECKON YHEPI M.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4YecKrue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPYXUHHBIN MTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE ABMKEHHE.

[lepexon mOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO U 0OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yyeHue abCoOMOTHO HEYNPYTOro yAapa ¢ MOMOILBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3M pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOW SHEepruu
TeJIa Ha IPUMEPE PACTSIKEHNS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHas ¢gu3uka U TepMOJUHAMHKA

Tema 1. Ocnoébl MoneKynapHo-KuHemudeckoi meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABMKEHUS U
B3aUMOJICCTBUS YaCTUIl BellecTBa. MOJENIU CTPOCHUs Ta30B, KUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pazmepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ nzmepenue. lllkama temmneparyp
Llenscus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOro raza. AOCONIOTHas TeMmreparypa Kak mepa
CpEIHEW KWHETHYECKOM SHEPruM TEIUIOBOrO MBWXKEHUS dactuil rasza. [llkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /lanbroHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUe H3OMPOIECCOB: HM30TEpMa, H30X0Pa,
n3zo0bapa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUIA.

OneiThl 10 AUGPGY3UN KUIKOCTEN U ra30B.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mogensb ombita LlTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYILLIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMOJECHCTBUA.

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

OneIThl, WUIIOCTPUPYIOUIUE YpPaBHEHHUE COCTOSHHS HJICAJbHOIO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Onpenenenue Maccbl BO3/yXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. OcHosbvl mepmoOuUHAMUKU

TepmoanHaMuueckass cucTeMa. BHYTpEHHSASI dHEPrusi TEPMOIAMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHenus. KomuecTBo TemioTsl 1 pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temionepenayu:
TEIIONPOBOHOCTh, KOHBEKIIMS, U3TyUYCHHE. Y eIbHas TEIJIOEMKOCTh BEIIECTBA.
KosnuecTBo TEIoTel npu Temionepeaaye.

[Tonsitue 00 aamabatHOoM mporiecce. I[lepBwiifi 3aKOH TEPMOIAMHAMUKH.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJMHAMHKK K H3omporieccaMm. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akoH TepmoaumHaMukd. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TeruoBbie MamuHbL. [IpUHIMITBEI AEWCTBUS TEILUIOBBIX MAIIUH.
[IpeoOpazoBanusi sHEpPruu B TEIUIOBBIX MamnHax. KoadduimeHt mnone3Horo
nerictBus TerutoBol MammHbl. [lukin KapHo um ero ko3pduImMeHT IOIe3HOTro
JEUCTBUA. DKOJIOTHUYECKUE MPOOJIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIULMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKM W3 OYTBUIKM TOJA JACWCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHne BHYTPEHHEN SHEPruu (TeMIIepaTyphl) Tea MpU TEIionepeaaye.

OnelT MO anuabaTHOMY pacCIIMPEHUIO0 Bo3Ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

M3mepeHne yenbHON TEINIOEMKOCTH.

Tema 3. Azcpecamnvie cocmoanusa eéeuwiecmea. Dazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcauus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHASL BIJIAXHOCTh BO3ayXa. HacelmieHHbld map. YjaenbHas Terora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue xpucraiuipl. CoBpemeHHble Martepuansl. [LmaBnenue wu
KpucTayui3aius. Y aelbHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TemIoBOro Oanaxca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYyYEHHS] COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJI€ HAHOMATEPUaJOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOlCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu NnoOHUKEHHOM JaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHrie OTHOCUTETBHOM BIAKHOCTH BO3yXa.

Pasznea 4. DnekTpoauHaAMUKA
Tema 1. dnekmpocmamuka
OnekTpu3auusi Tea. ODJEKTpUYECKHil 3apsia. JBa BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHMKHM, IUAJIEKTPUKU W TIOJYNPOBOJHUKH. 3aKOH COXpPaHCHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodeuHbIi 3JIEeKTpUUECKUN 3apsi.
Dnektpuueckoe nojue. Hanpspk€HHOCTE anekTpuyeckoro nois. [Ipuaiun



CYyHEPHO3ULIUK HIEKTPUUYECKUX Tosiel. JIMHMKM HanpsEHHOCTU 3JIEKTPUYECKOTO
TOJISL.

PaGora cunm  anekrpocratmyeckoro  mousig.  I[lorennuman.  PasHocTh
noreHuuayoB. [IpOBOJHUMKM W JUANEKTPUKU B BJIEKTPOCTATUUECKOM TIOJIE.
JusnekTpuyeckast IpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3allluTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO Y MPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3auMopencTBrE HAAIEKTPU30BAHHBIX TET.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHUKH B AJIEKTPOCTATUYECKOM MOJIE.

DIeKTpOoCcTaTHYECKas 3alUTa.

JIMDPNEKTPHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAIA
MJIACTUH, PACCTOSIHUS MEXYy HUMH U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsH>KEHHOTO KOHJEHCATOPA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3mepeHne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 15t ydyacTKa LElu.

DIEKTPUYECKOE COMPOTUBJIIECHUE. YIEIBbHOE COMPOTHUBICHUE BEIIECTBA.
[locnenoBarenpHOE, NApAIJIEIBHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIIAsA CUJIa MU BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OMa 17151 TOJIHOM (3aMKHYTOM) 25ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAVIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAIIOB OT TeMIlepaTypbl. CBEpXITPOBOAUMOCTD.

DnexkTpudecKnuil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpOBOJHUKH. CoOctBeHHass U MpuUMecHasi  MPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexo/a. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax H  paciuiaBax  3JIEKTPOJUTOB.
DNEKTPOIUTUYECKAS] JUCCOLMAIIHS. DIEKTPOIIH3.



OnekTpuueckuidi TOK B Tra3ax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monunus. [1na3ma.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HMCTOYHHKH TOKA, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS], BAKYYMHBIN THO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA U011, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] IUJIMHAPUYECKUX POBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMmeniaHHOE COeJMHEHNE TPOBOAHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIed cuibl. KopoTkoe 3aMmbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB ANEKTPOIUTOB.

HckpoBoit pa3ps ¥ MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3yyeHue CMEIIaHHOT0 COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIBI UCTOYHUKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaoGmronenue anekrponunsa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocylecTBisercs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Te0rpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
NO3HAaHMS: SIBJICHUE, HAY4YHbIH (PakT, rumoresa, (pu3nyecKas BEIUUYMHA, 3aKOH,
TeOpHsl, HaAOMIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MO/IEIb, U3BMEPEHHUE.

Mamemamuxa: pelleHWEe CUCTEMbl YpaBHEHUM, JMHEWHas (QyHKIMS,
napabosna, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIINH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe NBUXKEHUE B XKUBOW mpupoze, nuddysus, ocmoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIauH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBON IPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS IJUCCOLMALINS,
raJbBaHMKA.

I'eoepaghus: BIaxxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: MpeoOpa3oOBaHUE JBHKEHUH C HCIOJIb30BAaHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOAIIWIHUKHA, HCIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JpPYyTHE), JBUraTelb BHYTPEHHETO
CrOpaHus, napoBasi TypOMHA, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHU
IOJIyYEHHUSI COBPEMEHHBIX MAaTEpUAIIOB, B TOM YHCJIE HAHOMATE€pPUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHBIE puOOPBHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKUUS

[ToctostHHBIE ~ MarHuThHl.  B3auMoAeWcTBHE  MOCTOSAHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAYKIMH. [IpuHIuMn cynepnosunnu
MAarHATHBIX NOJIeW. JIMHMM MarHuTHOM WHAYKUWH. KapThHAa JMHWKA MarHUTHOM
WHIYKIHMH T0JISI HOCTOSTHHBIX MarHUTOB.

MarnutHOe TOJi€ TMPOBOJHMKA C TOKOM. KapTuHa JNMHUN WHIYKIHH
MarHUTHOTO MOJIS JUIMHHOTO MPSMOr0 MPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKH ¢ TOKoM. OnbIT Opcrena. BzanMmoaeicTBue MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HAITPABJICHUE.

Cuna Jlopenua, e€ MOIysb U HampaBJICHUE. [[BUKEHHUE 3apsIKEHHON YaCTHUILIbI
B OJIHOPOJTHOM MarHuTHOM mnose. Pabora cubl JIopeHna.

SBeHne anexkTpoMarHMTHOM HMHAYKOMU. [IOTOK BEkTOpa MarHUTHOM
UHIYKUUU. OJIEKTPOJABIKYIIAsA CHIA WHAYKUHUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papajes.

BuxpeBoe »siekTpuyeckoe TmoJsie. OIEKTPOABIKYIIAs Cuila HHIYKIUU B
IIPOBOAHUKE, IBUKYILEMCS NTOCTYNATENBHO B OJHOPOXHOM MATHUTHOM IOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJEKTPOABIXKYILAS  CHJIA
CaMOMHIYKIIHH.

DHEPrusi MAarHUTHOTO IO KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE MPHUMEHEHHUE: IOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTHL], UHAYKIIMOHHAS M1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKUUA MAarHATHOTO TTOJIS.

B3anmonenicTBue AByX MPOBOAHUKOB C TOKOM.

Cuiia Amnepa.

Henctue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIByieHUE PIEKTPOMArHUTHOW MHYKITUU.

IIpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJBHKYIIEH CUIbl MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MMOTOKA.

SIBneHne caMOMH YKL,

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3yyeHne MarHuTHOTO MOJISt KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

Pa3nen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunHble KOAEOAHUA

KonebarenpHast cucrtema. CBOOOmHBIE  MEXaHHUYECKUE  KoJcOaHWUA.
[Mapmonnyeckue kosnebanus. [lepuon, vacrora, amrumryga u ¢dasza KojieOaHUM.
[IpyxvHHBIN MasATHUK. MaTremMaTU4eCKUM MAasTHUK. Y PaBHEHUE TapMOHUYECKUX
konedanuil. [IpeBpanienue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii kOoHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJIeOAHUS B
UJIeaIbHOM KO0JIEOATeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMU W
ANEKTPOMATHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJCATBHOM KOJIE0ATEILHOM KOHTYPE.

[IpencraBienue o 3aTyXarouux KojeOaHusx. BeIHYKIeHHbIE MEXaHUUECKUE
kojebanus. Pezonanc. BbIHYKIE€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

[lepemennbiii TOK. CUHYyCOMAQIbHBIM TEpPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U JEWUCTBYIOIIEE 3HAUYEHHE CHUJIBI TOKa H
HaIpPsHDKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MOTPEOICHUE DIICKTPUIECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJCTBE 3JIEKTposHepruu. KymapTypa
UCIIOJIb30BaHUs AJICKTPOIHEPI U B TIOBCETHEBHOM KU3HMU.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu
HccnenoBanue mnapamMeTpoB KoJeOaTeNbHOM CHCTEMbl (NPY>KUHHBIA WU

MaTE€MaTUYECKU MasITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuminorpaMmsl (3aBUCUMOCTH CUJIBI TOKA W HAMPSKEHUSI OT BPEMEHU) s
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3oHanc mnpu TOCIEOOBATENBHOM COEAUHEHUM PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUM 2IIEKTPOIIepeayn.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJeOaHWI Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne mNEpEMEHHOr0 TOKa B LENM W3 IOCIEIOBATEIBHO
COCIMHEHHBIX KOHJICHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, yciaoBus pacrpocTpanHeHus. Ilepuon. CkopocThb
pacnpoCTpaHEHHUs] W JJIMHA BOJIHBL. llomepedHble W MOPOAOJIBHBIE BOJIHBI.
WNurtepdepennus u audpakiivsg MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUSI U3JIYYECHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeSIoMJIEHUE, MoJispu3anus, Judpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagUOCBA3U U TENEBUICHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpPOCTPaHEHHUE MOTIEPEUHBIX U TTPOJIOJIBHBIX BOJTH.

Konebmromeecs Teo kKak UCTOYHUK 3BYyKa.

HaOmronenue otpaykeHus 1 IpeJIOMIICHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepenimm u nudpakiimu MEXaHUYECKUX BOJIH.

3BYKOBO1 pe30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acCTOTOM KOJIeOaHMUIA.



HccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXXCHHUE,
nperoMIIeHUE, MOJsIpru3anus, TuppaKius, UHTepPEpeHIUs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiMHENHHOE pacHpoOCTpaHEHUE CBETa B
oaHopoHo cpeae. JIyd cBera. ToueuHblil HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. [locTtpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbli yrojl MOJIHOTO
BHYTPEHHETO OTPAKEHMUSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. LIser.

Cobuparonie u pacceuBaromve JuH3bl. ToHkas smH3a. DokycHoe
pacCTOSIHUE W ONTHYECKash CHjla TOHKOM JuH3bl. [locTpoeHue wn3o0paxkeHUil B
COOMpAIOIIMX U pacceuBarOIUX JHMH3aX. PopMylia TOHKON JIMH3bI. YBEIUUYEHUE,
JTaBaeMoO€ JIUH30M.

[Ipenebl IPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble HMCTOYHHKH.
VYcaoBus HaOMOIEHWS MAaKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpaknuss cBeta. [udpakumonnass pemérka. YciaoBue HaOIIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIa,
(doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMoIMHEHOE paclpOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue npuOOpBHI.

[TomHOE BHYTpEeHHEE oTpaxxeHue. Mozens CBeToBoAA.

HccnenoBanue cBOMCTB U300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune narepdepeHImy cBera.

Hab6nronenue nudpakium ceera.

HabGmronenne nucnepcuu cBera.

[lonyuyeHune criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4enue crekTpa ¢ MOMOIILI0 AUGPAKIIMOHHON PEIIETKH.

Habmronenue nomnsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi



N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300paKeHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEIMAIIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH
CBETA B BAKyyMe, IIPUHIIMI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpAIlCHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTHU
TIOKOSI.

Pasznen 7. KBanroBasi pusuka
Tema 1. Dnemenmul Kéanmoeoii OnMuKU
®otonbl. opmyna [lnanka cBsi3u S3HEPrUM POTOHA C €r0 YACTOTON. DHEprust
U UMITYJIbC (POTOHA.
OTtkpsiThe 1 ucciaeaoBanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3aKOHbI

doTtosddexra. YpaBHenue DuHmTeHa A dpotosrddexra. «KpacHas rpaHuiiay
dboTorddexra.

Hasnenne ceera. OnbiTel [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: (POTOIJIEMEHT,
(doTogaTUYMK, COJIHEUHas: OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTaHOBKE ¢ IIMHKOBOM TTACTHHOM.

HccnenoBanre 3ak0HOB BHEIIHETO GpoTorddexTa.

CBeToauon.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pe3epdopaa mo paccesHUIO O -4acTHIL.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHwe W moriomieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YpPOBHS JSHEPruuM Ha Apyrou. Bumw
cnekTpoB. CIIEKTp YpOBHEN 3HEPIUH aTOMa BOJOPOAA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aJIN3M.

CIIOHTaHHOE U BBIHYKJIEHHOE U3JTy4EHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPajIbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue NJIMHBI BOJHBI J1a3epa.

HabGmrogenue nuHeRvaTbix CIEKTPOB U3TyUYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi

HaOmronenune TMHeN4aToro crekTpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTHI, JOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma mo  ompepeneHHIo  cocTaBa
paanoakTuBHOTO wu3nydenus. CoicTtBa anbda-, OeTa-, raMMma-U3ITydCHUS.
BimsiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeuWTpoHa. Hykimonnas moxens simpa ['eitzenOepra—
NBanenko. 3apsan saapa. MaccoBoe uucio sapa. M30Tomnsl.

Anb(a-pacnaa. OIJEKTPOHHBII M TO3WTPOHHBIM Oera-pacnan. ['amma-
M3JIy4eHne. 3aKOH paJOaKTUBHOIO pacnajaa.

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakuuu. /lenenue n cuHTE3 AI€EP.

SAnepuwiii peaktop. Tepmosinepusiii cunTe3. [Ipobnembl W HEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTHYECKHUE ACTIEKTHI SIEPHON SHEPIETUKU.

OnemeHTapHble YacTUILBl. OTKPBITHE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOACHCTBUSA. ENMHCTBO (hM3MUECKOM KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBa M MPAKTUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
BuiibcoHa, siaepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM (poTorpadusim).

Pa3ne 8. DjieMeHTHI ACTPOHOMUHU U ACTPOPU3UKHU

Otanbl pa3BUTUS acTpoHOMUHM. [TpuKiiagqHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3gus, SpKHUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JBH)KCHUE.

ConHeynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIAa U 3BE3I.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[narpamMma «CHEKTpajJbHBIM Klacc —
CBETHUMOCTb». 3BE3/bl TJABHOM MOCJENOBATENIHHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» JIJIsl 3BE3]] IIaBHOM MOCIEA0BATEIbHOCTU. BHyTpeHHEE CTpOeHUE



3B€31. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKIACHUHN U 3Boonuu ConaHua u
3BE3/1. DTAaIlbl )KU3HU 3BE3].

Muneunsiii I[lyte — Hama [Nanaktuka. Ilonokenue u nBwxkeHue CosHIA B
lNanaktrke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE NBIPHI B sApax
TaJaKTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa06m1a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoil. MetaraiakTuka.

Hepeménnble mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPUJIOKEHUH ISl OTPE/IeNICHUsI TI0JIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U IPKUE 3BE3MBI.

Hab6mronenus B teneckon JIynsl, mianer, Mieunoro Ilytu.

O6o01maronee NOBTOpPeHUE

Ponp ¢Qusuku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTeTbHOCTH YEI0BEKa, POJib U MECTO (PUBHKHU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHHE MHUPA, pOJib (PU3HUYECKON TEOPUU
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpPa, MECTO
bu3nuecKoil KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
Y4ETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBS3€M C KypCaMu MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C HW3YyYEHUEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, puznueckas BeIUYWHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M HMX IMPOEKIMA HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIUH, TMPU3HAKK TMOJ00US TPEYyTroOJbHUKOB,
oTmpeeeHIe TN MIOCKUX (GUTYp U 00BhEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
JIBUKEHUS B )KUBOM MPUPOJE, ONITUYECKUE SBJICHUS B )KMUBOW IPUPOJIE, NEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0pa30BaHUS KPUCTAUTMYECKOW PpEmETKU, CHEKTPaTbHBIN
aHanus.



l'eocpagusa: wmarHWTHBIE TIOMIOCA 3€MIIM, 3aJIeKW MArHUTHBIX PV,
doTOoCHEMKA 3eMHOI TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texunonocus: JNWHUAMA DJIEKTPOIEpeaady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA II€Yb, pajap, PaguoONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OTTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune ydeOHOTO Tpenmera «Du3nMka» HAa YPOBHE CPEIHEro OOIIero
oOpazoBanusi (0a30BBIN YPOBEHB) JOHKHO 00ECIICUUTH JOCTHUKEHHUE CIICAYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTo npeaMera «Du3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOmUXCs PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3ULMEH JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAaIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, pacUIUpPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealin3allid OCHOBHBIX HaIlpaBIICHUI
BOCTIUTATENBHOM JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOU MO3UIIMK 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATULIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEpPECAX TIPaXKIAHCKOIO
o0I11ecTBa, y4acTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTEeIbHON OpraHU3allNY;

YMEHHE B3aUMOJIEUCTBOBATH C COI[MAIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUH C
uX (PYHKIMSIMU 1 HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOU JIEATEIBLHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAaHHE JUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (U3n4ecKoil HayKe;



5) Tpya0BOr0 BOCTIMTAHUA:

MHTEpPEC K pPa3iIuuHbIM chepaM MpodecCHOHANBHON JAESITeNIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JIacTH
(GU3UKN HA IPOTSHKEHUU BCEH JKU3HM,

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa 9KOJOTHYEeCKHX IpooIiem;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CPElIe HA OCHOBE
3HAHMS 1[eJIed YCTOMYHUBOTO pa3BUTHUS YEIOBEUECTBA;

pacUIMpEeHHEe OIbITa JEATETbHOCTH JKOJOTUYECKON HaIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKHU;

OCO3HAaHWE I[IEHHOCTH HAYYHOH JESATENbHOCTH, TOTOBHOCTh B IIpoOIiecce
M3ydeHUusT (QU3NKH  OCYIICCTBIATh IMPOCKTHYID W HCCIEIOBATEIBCKYIO
NEeSATETPHOCTh MHINBUIYAIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHBbIE YUeOHbIE 1eHCTBUS
ba3zoBble JJornueckue JaeiicTBUA:
CaMOCTOSITeILHO  ()OPMYJIMPOBATh M aKTyallU3UpOBaTh  IMpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh e NIeITeIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTH KEHHS,
BBISIBJISITh  3aKOHOMEPHOCTM U MPOTHUBOPEYUST B  PacCMaTpUBAEMbIX
(bU3UYECKUX SABICHUSX;
pa3palaThiBaTh IJIaH pelIeHUs] MPoOJeMbl ¢ YYETOM aHaIN3a MUMEIOIINXCS
MaTepUalIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1IE€JISIM, OIIEHUBATh PUCKH MTOCIECTBUMN JIESITEILHOCTH;
KOOPJIMHUPOBaTh ¥  BBIMIOJNHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarejibCKue 1eMCTBUS .
BJIaJICTh HAYYHOW TEPMUHOJIOTHEN, KIIFOYEBBIMUA MOHSATUSIMU U METOJaMU
(du3nuecKoil HayKu;



BJIAJIETh HaBbIKAMU y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00slacT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOUCKY
METOJIOB peIIeHUs 3aaad (PU3NIECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METO/IOB ITO3HAHMSI,;

BIAJCTh BHUAAMH JEATEIBHOCTH [0 TMOJYyYEHHUIO HOBOTO 3HAHMUS, €ro
WHTEPIpPETANHA, TPEOOPA30BAaHUI0O W TMPUMEHCHUIO B PA3JIMYHBIX yIeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU Y4eOHBIX TPOEKTOB B 00J1acTU (pU3UKH;

BBISIBJISAITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEIICHUs, HAaXOAUTh apTyMEHTHI JIA JOKa3aTeIhCTBa
CBOUX YTBEPXKICHUM, 3aaBaTh TapaMeTPhl U KPUTEPUH PEIICHIUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHWs 3aJayd  pPe3yibTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OPMYJIUPOBATH COOCTBEHHBIC 3aJayl B 00Opa30oBaTEILHOM
JESTEIBHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh TPUOOPETEHHBINA OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (U3MKE B TMPAKTHYECKYIO 00JIacTh
KU3ZHENIEATECIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTUHAIBHBIC TOIX0bI U PEIICHUS;

CTaBUTb MIPOOJIEMBI U 3a]1a4H, TOMYCKAIOIIUE AIbT€PHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJNydeHHs] MHPOpMauu (HU3UIECKOTO COJCPKAHHS W3
HMCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIISATH ITOMCK, aHAJW3,
CUCTEMATH3AIMI0 W WHTEPIPETAlni0 WH(OOPMAIMU Pa3IWYHBIX BUAOB U (popMm
IIPE/ICTaBIICHNUS,

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIB30BaTh  CPEICTBAa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIIMOHHBIX
3a/a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKHM, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pPECypcocOepexeHusi, TMPaBOBbIX M OJTUYECKUX HOPM, HOPM
nH(})OpPMAITMOHHOM 0€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHMUsSI B Pa3IUUYHBIX (opmaTax c
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEICBON ayIUTOPHH, BEIOMpAst ONITUMAIIBHYIO
dbopMy TipeICTaBICHNUS U BU3yaIU3aIHH.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eHCTBHS:
OCYIIECTBJIATh OOIIEHWEe Ha Ypokax (U3MKH W BO BHE-ypOUHOU
NEeSATENbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldii M  CMsIr4aTh
KOH(JIUKTBI;

pPa3BEPHYTO MU JIOTMYHO H3JIAraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U KCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON M WHIWBUYAIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAXKJOT0 YJIEHA KOJUIEKTHBA;

OpPUHUMATh LEJId  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHKEHHIO: COCTaBJISATh IUIAH JECWCTBHM,
pacupenensiaTb pojad ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXIOr0 yYaCTHHKAa KOMaHIbl B
oO1IuMi pe3yNbTat Mo pazpabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWUBAaTh HJIEH C IO3UIHMH HOBU3HBI,
OpUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETUYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbBIE YHMBepcaJbHble Y4eOHbIe JeiiCTBHUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENBHOCTh B 00JacTH
(U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTEHUM;

JIaBaTh OILIEHKY HOBBIM CUTYalIHSIM;

paciypsaTh paMKHd Y4EOHOro MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBIICHUIO JSPYIUIIMA B 00JIacTH
($U3HUKHU, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbINA U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII MHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIBHOM  peQUIeKCMM KaK  OCO3HAHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TIPOLECCOB, WX pE3YyJIbTaTOB H
OCHOBAHUI;



UCIOJNIb30BaTh MPUEMBI pediiekcuu Ui OIICHKU CUTYallH, BBIOOpa BEPHOTO
peLIeHus;

YMETh OILIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEHICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JAPYTHX I[PU AaHAIN3E pPe3yJbTaTOB
NEeSTEIBHOCTH;

IPUHUMATH ce0s, TOHUMAasi CBOM HEJOCTAaTKU U TJOCTOMHCTBA,

OpUHUMATh MOTHBBI W apryMEHThl JAPYTUX NpHU aHajlu3e pe3yibTaToB
NEeSITENBHOCTY;

MPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIHOKHU.

B mporecce HOCTHXKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS IPOrPAMMBI
no ¢usuke s YPOBHS CpEAHEro oOmero ooOpa3oBaHus y OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIMOHAJIBHBIN UHTEJIEKT, peAnoIararonyii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUSs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAJIBHOE
COCTOSIHHE, BUETh HAIPABIEHUS Pa3BUTHS COOCTBEHHOW 3MOLIMOHAIBLHOU cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TOBEJCHHE, CHOCOOHOCTh aJalTUPOBAThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO LIENIHA U
ycrnexy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

HIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOLIMOHAIIBHOE COCTOSIHUE
IpYrUX, YYUTHIBaTh €ro TMpH OCYIIECTBIEHUU OOUIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CLIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMHU, 32800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3periaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 10 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIH:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (HU3UKU B (HOpMHpPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU AECATEIIBHOCTH JIOAEH;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJIENei:
MaTepHualibHasi TOUYKa, MHEpIUalIbHas cUCTeMa OTcuéra, adCONIOTHO TBEPAOE TEJIO,
WJICAUIbHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEW U TBEPABIX TEJ, TOYECUYHBIN
AIIEKTPUYECKUH 3apsi/ IPH pelIeHny (PU3NIECKUX 3a1a4;



pacro3HaBath (U3UYECKHUE SBICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOPHUU CTPOECHHUS BEIIECTBA U
AJIEKTPOJAVMHAMUKH:  PABHOMEPHOE H  PABHOYCKOPEHHOE  NPSMOJHUHEHHOE
JNBI)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JIBUKEHUE IO OKPYNKHOCTH, HHEPIUS,
B3auMoiercTBre T, 1uddy3us, OPOyHOBCKOE JIBH)KEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKIESHUH ), TETNIOBOE
paBHOBECHE, HWCHAPEHHE, KOHJACHCALMS, IUIABJICHHUE, KPUCTAJUIM3Aals, KHUIICHHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBILICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUH B 3aKPBITOM
COCyZEe, CBSI3b MEXAY NapaMeTpaMd COCTOSIHHSI Tra3a B  HM30IPOLECCax,
AJIEKTpU3alUs TEJ, B3aUMOJICCTBHUE 3apsiiOB;

OMMKCHIBATh MEXAHWYECKOE IBIDKCHHE, WCIIOb3Ys (DU3WYECKUe BEITMUWHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHuia,
UMITYJIbC TE€Jla, KWHETUYECKasi SHEPTUsl, MOTEHIMAIbHAS SHEPTHS, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIHOCTh; IIPM ONHCAHUM TPABUIBHO TPAKTOBATH
(GUBUYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MUX OOO3HAUYECHUS U E€IUHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUYMHY C JAPYTUMU
BEJIMYMHAMU;

OIMACBHIBATh M3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMS,
UCIIONB3Yys (U3WYECKUE BEIMYHMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsT DHEPTUS XaOTHUYECKOTO JIBMIKEHHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHSISI JHEprus, padbota rasa,
KO3(QGUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENsSl; MPU ONMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYSCKUH CMBICT MCIOJIB3YEMbIX BEJIWYHH, HX
0003HAYCHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMH BETUUUHAM;

ONUCHIBATh U3YYEHHBIC JICKTPUUECKHE CBOMCTBA BEILIECTBA U JIEKTPUUYECKHUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIUUYMHBI: JIEKTPUUECKUN 3apsi,
3JICKTPUYECKOE T10JI€, HANPSHKEHHOCTD IMOJIsI, MIOTEHINAJ, PAa3HOCTh IMMOTEHIMAJIOB;
IpyU ONHCAHWM TIPAaBUJIBHO TPAKTOBATh (DU3UUYCCKHH CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS] W EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEJTUUYUHY C IPYTUMH BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECChl W SBIICHUS, UCIOJIb3YS (PU3NUECKHE
3aKOHBI W MIPUHIUNBIL: 3aKOH BceMUpHOTO TsAroTeHus, I, II u III 3akonsr HeroToHa,
3aKOH COXPaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIHUII PABHOMPABUS HWHEPIUAIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOCHMSI BEIIECTBA, T'a30BBIE
3aKOHBI, CBA3b CPEIHEN KUHETUYECKOM DHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIOTHON TeMIepaTypou, MEepPBhIH 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apAna, 3akoH KyJlioHa, Ipu 3TOM pa3ianyaTh CJIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIb,
00J1aCTH) NPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHIMIBI JEHCTBUA MAIlMH, HOPUOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
MMOBCEJHEBHOM KU3HHU,

BBITIOJIHATh HOKCIIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dopmynupoBaTh mpobieMy/3agadyy W TUNOTE3y Y4YEOHOro HKCIEPHMEHTA,
co0upaTh YCTaHOBKY H3 MPEJIOKEHHOTO O0OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(GbopMyIHpOBaTH BHIBOIHI,

OCYILECTBIATH MPSMBbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYHH, IPU
ATOM BBIOMpaTh ONTUMAJILHBIA CHOCOO W3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH IOTPEMTHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUH, MPHU STOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3YJIbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYMH B
BHJI€ TAOJIUII U TPpapUKOB, JA€NIaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCICIOBAHUM B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM W IPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000pynIoBaHUs;

pemiath pacu€THhle 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aa4H
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOAUMBbIE JUIsl €€ pellleHus, MPOBOAUTHh PACUEThl U OLIEHUBATh PEATbHOCTD
MOJIyYEeHHOTO 3HAaYeHUS (PU3MUECKON BEIIMUMHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY PACCYXKACHUI C ONOpPOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue sIBICHUS;

UCIIONIb30BaTh  MpPHU  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS Y4eOHOW M HAYyYHO-TIOMYJISIPHONW WH(MOpMAIUK, MOTy4YeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyto HH(OPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOCkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBACHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HU
i obecriedeHust 0€30MacHOCTU MpU 00pallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEAECHHUS B OKPYKAIOLIEH CPEJIE;

paboTatb B TpYIIE C BHIIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh pabOTy TPYINIBL, PAMOHANIBHO pACIPEAEsATh OOS3aHHOCTH U
IJIAHUPOBATH JESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJl€KBaTHO OLICHUBATh
BKJIaJl K&XKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBAEMOI MPOOIIEMBI.

K konmy oOyuenus B 1l kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (HU3UKU B (HOpMHpPOBAHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€IUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULIBI TMPUMEHEHUS U3YYEHHBIX (PU3NYECKHX MOJIENen:
TOYEYHBIA IJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, ICpHAs
MOJielb aTOMa, HYKJIOHHash MOJENIb aTOMHOIO siipa NMpU PEHIeHUH (U3NYECKUX
3azay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DPM3HKHU: 3JIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEWCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, 3JICKTPOMAarHUTHasT WHAYKUUWS, JEHCTBHE MAarHUTHOIO TMOJSA Ha
IPOBOJHUK C TOKOM M JIBWXKYIIMHCS 3apsl], 3JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACHpPOCTPAHEHHE CBETa, OTpPaXKEHHE, MPETOMIICHUE,
uHTephepeHus, audpakiuus U ToJApU3alMs  CBETa, JUCHEPCHs CBETa,
doTornekTpuueckuit 3pdext (poToaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JMHEHYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HMCKYCCTBEHHAs
PaAMOAKTUBHOCTE;

ONMKCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3IMYHBIX  CpeA) W
AIIEKTPOMAarHUTHBIE SIBJICHUS (MPOILECCHI), HCHOJIb3ys (DU3MUECKHE BEIHUMHBI:
ANEKTPUYECKUI 3apsil, CHJIa TOKa, AJIEKTPUYECKOE HANPSHKEHHUE, AJIEKTPHUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIKYIIAsl cuja, paboTa TOKa,
UHAYKIUST MarHUTHOTO TMOJs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTHBHOCTB
KaTyIIK{, SHEPIrusl 3JEKTPUYECKOTO0 M MAarHUTHOTO TMOJei, Mepuo] M YacToTa
KojeOaHul B KoyieOaTeNbHOM KOHTYpe, 3apsii M CWia TOKa B Ipolecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHMWH, (OKYCHOE pacCTOSHUE W
ONTHYECKas CHUJIa JIMH3bI, IPU ONUCAHUU MPABWIBHO TPAKTOBATh (PUIUYECKUM
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUST U E€IMHHUIIbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYUHY C JpYTrUMU
BEJIMYMHAMU;



ONUCHIBAaTh M3YYEHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIOIb3Ys
dbu3uYeCKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SJIep, TPHU OINHUCAHWHM TIPABWIBHO TPAKTOBATh (U3MUECKUH CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, UX OO0O3HAUCHHUS M EIMHMIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIWYHMHY C JPYTUMHU BeJIUYHWHAMH,
BBIYUCIISATh 3HAUYCHUE (PU3HUECKON BEJIUUMHBIL;

aHATM3UPOBATh (PU3UUYECKHUE MPOIIECCHI W SBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI U MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapaljIeIbHOTO
COCIMHEHUSA TPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHJIYKIIMH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHHE ODiHIITeHHA 1 GoTodddekTa,
3aKOH COXPAaHEHMsSI SHEPTUM, 3aKOH COXPAHCHHUS HMITYJIbCa, 3aKOH COXPAaHEHMUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsSI MAacCOBOIO 4HCia, MOCTynarsl bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOe BBIPAKCHHE U YCIOBHUSA (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPEACATh HAMPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJI TPOBOJHUKA
C TOKOM, CUJIbl AMmniepa u cuiibl JlopeHna;

CTPOUTh M OIKMCHIBATh H300pa)K€HHUE, CO3/aBaeMOE€ IIJIOCKUM 3epKaJIOM,
TOHKOM JINH30M;

BBITIOTHATh HKCHEPUMEHTHI IO HCCIACAOBAHUIO (PU3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUH: MPU HTOM
dbopmynupoBath TpoOJeMy/3agady W THUIIOTE3Y YYeOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEMJIONKEHHOTO0 OO0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaTH BHIBOBI,

OCYIIECTBIISITh MPSAMBIC M1 KOCBEHHBIC U3MEPEHUS (PU3HMYECCKUX BEITUYUH, TIPH
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO0 H3MEPEHHUS M HCIOJb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3UYECKUX BEJIMYUH C  HMCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHUM: MPHU ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DHKCHPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEITUYMH B BHUJE TaOIUIl U
rpaduKOB, A€JIaTh BIBOBI 110 PE3yIbTaTaM HCCIICI0BaHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCICIOBAHUM B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
JESTETPHOCTH C HUCIOIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacuéTHple 3a7a4d C SBHO 3aJlaHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIOb3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJK3a yCJIOBUS 3a/1a4u



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BETUUYMHBI U (HOPMYIIHI,
HeoOXoIuMBbIe Ui €€ pelleHus, TPOBOAUTh PacuéThl U OICHHUBATH PEATHHOCTh
HOJYYEHHOTO 3HaYCHUS (PU3NMUECKON BETMYUHBI;

pelaTh Ka4eCTBEHHBIE 3aa4i: BRICTPAUBATh JIOTUYECKH HETIPOTUBOPEUNBYIO
IIETI0UKY PacCYy)XIEHH C OMOpOl Ha H3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKue SIBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4  COBpPEMEHHbBIC
MH(POPMALIMOHHBIE TEXHOJIOTUH JJISl TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIMH
U TIpe/ICTaBIeHUs Y4eOHOW M HayYHO-TIOMYJISIpHON HH(OpMAINH, TOTYYeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TMPHUHIMUMBI JEHCTBUS MAaIlUH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS X 0€30MACHOTO MCIIOIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPY)KAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KU3HU
i obecriedyeHus: 0€30MacCHOCTU MU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0pPOBbS U COOJIIOJCHUS HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKPYXKaloIIeH Cpese;

paboTaTh B TpyHIe C BBHIMOJHEHHEM pAa3JHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PANUOHAIBHO pachpeneisT OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalLUsAX, aleKBaTHO OILICHUBATh
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYMIIbl B PEIICHUE PacCMaTpUBAaeMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KIIACC
KoauuecTBO yacon JJIeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (uudposBbIie)
Nen/m Kontpoasnsie | IlpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Paznen 1. ®U3UKA U METO/Jbl HAYYHOI'O TIO3HAHUA
bubmuoreka LIOK
1.1 o 2
HN3WKa U METOAbl HAYYHOI'O IMO3HAHUA https//medsooru/7f41bf72
Utoro no pazaeny 2
Pazngen 2. MEXAHUKA
buotmuoreka LIOK
2.1 K 5
AHEMATIIA https://m.edsoo.ru/7f41bf72
29 Jlnnamika 7 bubmuoreka LIOK
https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AKOHBL COXPATICHITT B MEXATHIIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bubnunorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bbutnuoreka LIOK
3.2 O 10 1
CHOBBL TEPMOHHAMIIH https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bubnmorexa [JOK

dazoBbIe nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no paszgeny

24

Pasznen 4. DJIEKTPOANHAMMUKA

bubnnorexa [IOK
4.1 1
DEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 3neKkTpudecKuid TOK. TOkH B 12 bub6nmnorexa [JOK
' Pa3UYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KoanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3gesioB U TeM (uudpossbie)
Ne ni/mt Koutpoabnsie | IlpakTHueckue
NMPOrpamMmmabl Bceero o0pa3oBaTe/IbHbIE
PadoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOJAUHAMMUKA
11 MarnuTtHoe moje. DNeKTpOMarHuTHas 11 1 3 bubnunoreka [IOK
' UHIYKIHS https://m.edso00.ru/7f41c97¢c
Utoro no pazaeny 11
Paznen 2. KOJTEBAHUSA U BOJIHBI
MexaHu4eckne M 3JIEKTPOMAarHUTHBIE bubnuoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKkue U IEKTPOMATHUTHbBIE 5 1 Bbubanoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [IOK
2.3 0) 10 3
frrmia https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pazgen 3. OCHOBBI CIIEITUAJIBHOM TEOPAUW OTHOCHUTEJBHOCTH

31 OcCHOBBI ClIEHHAJIBHON TEOpUU 4 1 Bbubanoreka [IOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHl KBAaHTOBOU ONTUKHU 6 bubnnorexa [IOK

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

4.2 C 4
TpOCHIE aToMa https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazaeny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTbl aCTPOHOMHUH U acTPODU3UKHU 7 brmmorexa LJOK
https://m.edsoo.ru/7f41c97c

Utoro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE TTIOBTOPEHUE

6.1 O6o06miaroiee MOBTOPEHUE 4 ﬁt?[?sj:jlpllr?:;szgra/sf4lc970
Uroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

10 KIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE

Ne Hara nudposbie

Tema ypoka KonTpoJbHble IpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE

padoTsI padoTsI
pecypcenl

du3nKa — HayKa O IPUPO/IE.

1 u 4 prpos 1 Bubmnnoreka [IOK

ay4dHbI€ METOJbI TTO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY’Kalolllero Mupa
Ponb u mecTo ¢pusuku B

5 (hOopMUPOBaHNU COBpEMEHHOU 1 bubnuoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON A TETbHOCTH JIIOAeH
MexaHuueckoe IBUKEHHUE.

3 OTHOCHTENbHOCTh MEXaHUIECKOTO 1 Bbubnuorexa LIOK
nswkeHus. [lepemerienue, cKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpsAMOTMHEWHOE 1 Bbubnuoreka [JOK
JIBMOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOJIMHENHOE 1 Bbubaunoreka [IOK
JIBHOKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoHOE TIazieHne. Y CKOpEHHE 1 Bbubnuoreka [JOK
CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXeHHUE.

7 JBrkeHne mMaTepuaibHONM TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunnun otHOocuTensHOCTH [ anuies. 1 bubnuoreka IJOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [IpuHuun

bubmuoreka [IOK

9 cyneprno3uiuu cui. Bropou 3akon
ynep H p . https://m.edsoo.ru/ffOc3be8
Hprotona 11t MaTepuaibHOW TOUKH

10 Tperuu 3akon HetoToHa 1151 bubnuorexka HOK
MaTepUATbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTo TsroreHusa. Cuna

11 s)kecTu. [lepBast koc ecka butnnorexa [IOK
TSIKECTH. Bast MUY s

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuenr tpenus.

13 . P brn P BuGnuorexa L{OK

Wia CONPOTHUBICHUS NPH JBHKEHUH
P pr A https://m.edsoo.ru/ff0c3f76
TeJa B )KMJAKOCTH WJIH ras3e
[ToctynarensHOE U BpalareibHOE

14 JBMKEHHE a0COTIOTHO TBEPIOTO Tea. Bbubmuoreka [IOK
Mowment cuitbl. [Lnedo cumnbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO TENa
NMnynsc MaTepHalIbHON TOUYKH,

15 CHCTEMBI MAaTEPUATBHBIX TOUYEK. Bbubnuoreka [JOK
Nmnynsc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMImyibca. PeakTuBHOE NBIKEHUE
PabGoTa 1 MOIITHOCTH CHJIBI.

16 Kunerndeckas sHeprusi MaTepuaIbHONR bu6mmoreka [JOK
Touku. Teopema 00 U3BMEHEHUHN https://m.edsoo.ru/ff0c4502
KHHETHYECKOW IHEPIun

17 [ToTennnanpHas YHEPrus. bubnuoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoTeHnmanbpHas SHEPTUS YIPYTO
ne(opMUPOBaHHOU NPy KUHBI.
[ToTennmanpHas YHEPrUs Tena BOIU3H
MOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIe ¥ HETIOTEHIINAIBHBIE
cuibl. CBsi3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C UBMCHCHHUECM
MexaHI/II‘IeCKOI/IVBHepFI/II/I CHUCTEMBI TCII.
3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPTHH

bubnuoreka IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHnas paboTa
«MccnenoBanue cBsizu pabOTHI CHIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTHKESHUS
PE3HHOBOTO KIyTa»

20

KonTtponbnas pabora o teme
«Kunematuka. JlnHamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

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

21

OCHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. Auddysus

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBHXKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BELIECTBA.
Moenu CTpoeHHsI ra30B, )KUJIKOCTEH

H TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniecTBa. [locTosHHas ABorajapo

24

TemmmoBoe paBHOBecue. Temmepartypa



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

u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubmuoreka [IOK

25 ypaBHeaue MKT https://m.edsoo.ru/ff0c4fde
AbGcoumoTHas TeMIiepatypa Kak Mepa
26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [{JOK
JIBUKCHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
27 3akoH /laapToHa. ['a30BBIC 3aKOHBI
JlaGoparopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMH COCTOSIHUS
pa3peKEHHOTO ra3a
29 H3omnponieccsl B uaeaaIbHOM Ta3e U UX bubnmoreka [IOK
rpaduuecKkoe npeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOAMHAMUYECKOW CUCTEMBI U
30 crocoObl e¢ m3MeHeHus. KoymmuecTBo bubanorexa [IOK
TEIJIOTH U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHsi OJTHOATOMHOTO HJICATHHOTO
rasa
31 Bunbl Tennonepegauu bubanorexa TIOK
https://m.edsoo.ru/ff0c5c36
VYV nenbHas TEMI0EMKOCTD BEIIECTBA.
32 KonnuecTBo TemnoTel npu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AnuabaTHbBIN TpoIiece
33 [IepBrIil 3aKOH TEPMOJIUHAMUKH U €T0 bubnuoreka [IOK

MNPpUMCHCHUEC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs mporieccoB B

bubmuoreka [IOK

34 .B i
HPHPOAIG. BIOpOM SakoR https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunuun neiicteus u KII/ teroBoi bubnunoreka [IOK
MalluHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/]
37 DKOJIOTHYECKHE TTPOOIIEMBI
TETJIOPHEPTeTUKHI
38 Ob6o6matronuii ypok «MoJexkynspHast Bbubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMHUKI) https://m.edso00.ru/ff0c6938
Konrtposnbnas pabota no reme
39 «MonexymsipHast puzuka. OCHOBBI butnnorexa [IOK
Yep ' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAIIUS. bubnmoreka [IOK
Hcnapenue u KuteHue https://m.edsoo.ru/ff0c63b6
AOcooTHas U OTHOCUTEIbHAS
41 BJIYKHOCTH BO3yxa. HachlleHHbIi bubmorexa HOK
X, = https://m.edsoo.ru/ff0c64d8
nap
Teepaoe teno. Kpucramnunueckue u
42 amopQHbie Tena. AHU30TPONUS bub6nmnoreka [JOK
CBOMCTB KpUCTAILIOB. XKuakue https://m.edsoo.ru/ffOc65f0
kpuctaiuibl. COBpeMEHHBIE MaTepHalIbl
[InaBnenne m KpuCTaTU3ALNUS.
43 VYienbHas TEmioTa IUIABICHUS Bu6anorexa [IOK
a ’ https://m.edso0.ru/ff0c6708
CyOnumanus
44 YpaBHeHHE TEIIIOBOTO OajaHca bubanoreta LIOK

https://m.edsoo.ru/ff0c6820
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DneKTpuzaIus Tei. JIeKTPUIECKUH

45 3a JlBa a 3JIeK eCcK bubmorexa LHOK
sifl. JIBa BH1a DIIEKTPHIECKUX
pAA g P https://m.edsoo.ru/ffOc6bcc
3apsJioB
[IpoBogHUKH, TUIAEKTPUKHU U
46 n(f)n OBOJHUKHU 3aK§H COXpaHCHUS bubmorexa LHOK
yip ) P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUECKOTO 3apsiia
BzaumopeucTBue 3apsaoB. 3akoH
47 Kynona. ToueuHBIW 3JI€KTPUYECKUI bubmorexa HOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3aps
Hanps:k€HHOCTB 3JIEKTPHUECKOTO
48 noJist. [IpuHnmn cynepno3unun Bbubnuoreka [JOK
AJICKTPUYECKHX TosieH. JInHum https://m.edsoo.ru/ff0c6df2
HAIpPs)KEHHOCTH
PaGora cuit anekTpocTaTH4ecKoro
49 moJist. ITorennuan. PazHocts bubmorexa [IOK
’ At https://m.edso0.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOHUKY U JUDTICKTPUKH B
50 anpeKT OCTaTUYECKOM nc?ne bubmorexa HOK
p ' https://m.edsoo.ru/ff0c7018
JypnexTpuyeckas MPOHHUIIAEMOCTh
bubnmuoreka [JOK
51 OnekrpoémkocTh. KoHaeHcaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTh IIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHUS 3apsHKEHHOTO bubmorera [IOK
pa. JHEp P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATopa
53 Jlaboparopnas padorta "H3mepenue
3JEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpuHIMDT KEUCTBUS U TIPUMEHEHUE

KOHJCHCATOPOB, KOITMPOBAJIBLHOTO



https://m.edsoo.ru/ff0c6bcc
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ammapara, CTpyWHOTO IIPHHTEpa.
DexTpocTaTU4ecKas 3alnTa.
3a3eMiIeHHe AJIEKTPONPUOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymecTBOBaHMSA. [I0CTOSHHBIN TOK.
Cuna Toka. HanpsixeHue.
Comnporusnenue. 3akoH Oma 14
ydacTka 1emnu

56

[TocnenoBarensHOE, MapauIeNbHOE,
CMEIIaHHOE COeMHEHHE
npoBoAHUKOB. JlaboparopHas pabora
«/3yyeHne cMEIaHHOTO COSTMHEHUSI
PE3UCTOPOB»

Bubnnoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MOIITHOCTH AJEKTPHUIECKOTO
Toka. 3akoH [[xoyns-Jlenna

Bubnnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma a1t MOJIHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3aMmbikadue. Jlaboparopnas padora
«3mepenune 3/IC ucTouHrka TOKa U
€ro BHYTPEHHET0 COIPOTHUBIECHUS»

bubnmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHas: MPOBOAMMOCTB TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTHUBIICHHS METAILIOB OT
Temneparypbl. CBEpXIpOBOAMMOCTD

60

DJIEKTPUYECKU TOK B BAKyyMe.
CBOHMCTBa AIEKTPOHHBIX ITyYKOB

61

[TommynpoBogHUKH, MX COOCTBEHHAs U
NpuMecHasi IpoBoAUMOcTh. CBOUCTBA
p—n-nepexona. IlomynpoBogHUKOBEIE

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



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

PpUOOPHI

DJIEKTPUYECKUH TOK B paCTBOpaXx U

62 pacniaBax 3JIEKTPOJIUTOB. 1 bubnunoreka [IOK
DNeKTpoNUTHYECKAs JUCCOIMALIHSL. https://m.edsoo.ru/ff0c82ba
DNIEKTPOIN3
ONEeKTpUYECKUU TOK B ra3ax.

63 CaMOCTOSTENbHBIN U 1 bubnunoreka [JOK
HECaMOCTOSITENIbHBINA pa3psia. MomHusl. https://m.edsoo.ru/ff0c84ae
[Timazma
DnekTpruyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHYECKOE 1 bubnuoreka [JOK
npumeHenue. IlpaBuna TexHUKH https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 OO6o0maronuit ypox 1 Bbubnuoreka [JOK
«DNEeKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
Konrtposbnas pabota no teme

66 «Qnekrpocratuka. IlocTosHHbBIN 1 bubnunoreka [{OK
JEeKTpUYEeCKU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBnblil ypok. KoHTponbHas 1 bubnuoreka [{OK
pabota no teme "DieKTpoauHaMHKa" https://m.edso0.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromuii ypok 1 Bbubaunoreka [IOK
no Temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBHIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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11 KIIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
Ne Harta nudpoBbIe
n/n Tema ypoxa Bcero Konrpoabiibie | Hpaktirieckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI PadoThI pecypebi
[TocTossHHBIE MarHUTBI U UX

1 B3auUMO/JIeMCcTBHE. MarHuTHOE II0JIe. 1 butmmoreka LIOK
Bekrop maruutHOM nHAYKIMA. JIMHIN https://m.edsoo.ru/ff0c9778
MarHUTHON UHAYKIIUH
MarHuTHOe 1oJjie MPOBOJIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubanorexa [JOK
B3aumopeiicTBie MpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGoparopnas pabora «3y4uenue 1 1 bubmmorexa [JOK
MarHMTHOTO TOJISI KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TIOJISI HA
IpOBOAHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«HccnenoBanue qeiCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBEe MAarHUTHOTO TIOJISI Ha

5 JBIDKYIIYIOCS 3apsKCHHYIO YaCTHILY. 1 bubnmnorexa [JOK
Cuna Jlopenmna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

5 OnexTpomarauTHas WHAYKIuA. [ToTok 1

BEKTOpa MarHuTHOU uHAYyKIuu. DJC



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

WHIYKITUU. 3aKOH 3JIEKTPOMarHUTHOM
nHayknun @apanes

JlaGoparopnas paboTa
«HccnenoBanue sIBICHUS
AIIEKTPOMArHUTHON HHIYKIIHH)

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

NHnyxTuBHOCTD. SIBIEHUE
camouuAykiuu. DJIC caMOMHIYKIUH.
DHeprusi MarHUTHOTO MOJIs KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE MoJie

butmmoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX

MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JI€KTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTHLI,

WHAYKIIMOHHAS NIeYb

10

O6o0maromuiit ypok «MarautHoe
noJie. DJIEKTPOMarHuTHasT WHAYKIIHS)

bubnuorexa LIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas pabora no teme
«MarnuTtHoe 1oue.
DNeKTpOMarHuTHasi MHAYKLUS»

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

12

CB00OOIHBIE MEXaHUYECKHE
kosebanus. ['apMoHHueckue
KojebaHus. YpaBHEHHE

TAPMOHHYECKUX KOJIeOaHM.

[IpeBpaienue sneprun

Bbutmuorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopuas paboTa
«HccnenoBanne 3aBUCUMOCTH
Mepuo/a MaJIbIX KoJIcOaHH rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl TPy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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14

Konebarenbabi koHTYp. CBOOOIHBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
UJICTLHOM KOJIe0aTeIIbHOM KOHTYPE.
AHayorus MeXIy MEXaHUYECKHMHU U

QJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMHU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs YHEPTHUH B UJI€ATTbHOM
KoJIe0aTeIIbHOM KOHTYpe

butmmoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBienue o 3aTyXaroIUX
KoJjebaHusx. BeIHyKIeHHbIE
MexXaHu4decKkue kojaebanus. Pe3oHanc.
BbIHYKICHHBIC 3JICKTPOMarHUTHBIC
KoeOaHus

bubtmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

ITepemennsd ToOK. CHHYCOMTAIBHBIN
nepeMeHHbIH TOK. MOIITHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUYEHHE CUIIBI TOKA U

HanpsaXKCHUA

butmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponssoacTso,
nepeaayva u noTpedieHne
3JIEKTPUYECKON IHEPIUU

19

VYCeTpolicTBO U MPAKTUYECKOE
MIPUMEHEHUE NIEKTPUUYECKOrO 3BOHKA,
reHepaTopa NepeMEeHHOI0 TOKa,
JIMHUU dJIeKTpoIepenad

Bbutmuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU IIPH
IIPOM3BOJICTBE MIEKTPOIHEPTUH.
Kynprypa nucnons3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOIHEPTUHU B MOBCETHEBHOU
JKU3HHU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocthb

Bbubnnorexa [IOK

21
pacrpocTpaHeHUS U JUTMHA BOJTHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunsie 1 MPOAOILHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ pOMKOCTH bub6nmnorexa [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX
23 CBOHMCTBA U cKopocTh. [lIkana bubmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[IpuHUKIIBI paTUOCBS3HU U
24 TeneBueHus. Pa3Burue cpencts
cBsi3u. Paguonokauus
o5 Konrponbnas pabora «Konebanus u bubnnorexa IIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsMonuHeiHOE pacrpocTpaHeHNE
26 CBeTa B OJHOPOJIHOM Ccpelie. bubnuoreka [JOK
Toueunslil HICTOYHMK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus csera. [loctpoeHue bubmorera LIOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IUIOCKOM 3epKaje
IIpenomnenue ceera. [lonnoe
98 BHyTpeHHee oTpakeHue. [IpenenbHpid bubanorexa [JOK
yToJI MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs
29 Jlabopatopnas padota «3mepenue bubnmorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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moKa3aTejisd MPCIIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoenne nzoOpakeHUi B

30 nuH3e. PopMysa TOHKOM JIMH3bI bubamorexa [IOK
- TOPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue JIUH3bI
JlaboparopHnas paboTa
31 «HccnenoBanue CBOMCTB
M300paKCHUN B IMH3AX)»
Hucnepcus cBera. CoxKHBIA COCTaB
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «HabOmronenue nucnepcuun
CBETa»
WNurepdepenmmst ceera. Jndpakmms bubmmorexa [JOK
33 N
ceera. [ludpakunonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmorexa [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtnyeckue npuOOpsl U yCTPOHCTBA U
YCIIOBHSL MX 0€30MacHOr0 MPUMEHEHUS
['paHuIlBI TPUMEHUMOCTH
36 KJ1accuueckod MexaHuku. Iloctynarst bubmmoreka [JOK
CHEeLUAIBHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTHU
OTHOCHTEJIBHOCTh OJHOBPEMEHHOCTH.
37 3ameyIeHUE BpeMe COKpallleHue Butanorexa [IOK
MeJJICHUE BPEMEHH U COK HU
A P bath https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U MMITYJIbC PENISITUBHCTCKOH
38 yacTulbl. CBsI3b MacChl C JHEPTUCH U bubsmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
39 Kontponbnas pabora «Onruka. bubnmorexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OcHOBBI crielIMajgbHON TEOPUHN
OTHOCHUTEIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprus

Bbubnnorexa [IOK

40
Y UMIYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 110K
HNOJINOTEKA
41 . T
porospdexra. Omerrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl PpoTodrddexra. YpaBHEHHE
. (bu P P bubtmoreka [IOK
42 DunHmTerHa s Gorodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢otorddexra
Hasnenue ceera. OnwiTe! 11. H.
43 JlebeneBa. XuMHUECKOE IEHCTBHE bubmorexa [IOK
AIeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPAKTUYECKOe TPUMEHEHUE:
¢doTro31eMeHT, (OTONATUHK,
coJIHeUHas 0aTapesi, CBeTOHOT
45 Pemenne 3ana4 o teme « AJI€MEHTHI bubnuoreka [JOK
KBaHTOBOI OIITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma ToMmcona. OOBITH
46 Pesepdopna mo paccessHHIO 0-4acTH bubmorera LIOK
POOPA P t https://m.edsoo.ru/ff0d091a
[ImanerapHas Moaens aToma
Bbutmuoreka LIOK
47 I1 b
OCTyHaTHl Hopa https://m.edsoo.ru/ff0dOafa
Hznyuenue u nornomeHue GOTOHOB
48 MIPH MEPEX0/Ie aTOMa C OJHOTO YPOBHS bubmorexa HOK
P pexO . A P https://m.edsoo.ru/ffOdOafa
SHEpPruHU Ha APYyroi. Buasl crieKTpoB
49 BomroBbIe cBOMCTBA YacTHIl. BoaHBI bubnnoreka [IOK
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ne bpounsa. KopmyckynspHo-
BOJHOBOU Ayanu3M. CHOHTaHHOE U

BBIHYKICHHOC HM3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paguOaKTUBHOCTU. OTIBITHI
Pesepdopna mo ompeneneHuro cocrara
PaZMOaKTUBHOTO HM3ITyYCHHS

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

51

CeowictBa anbda-, 6era-, raMma-
usnyueHus. Bnusaue
PaaoaKTUBHOCTH HA )KUBBIE
OpTaHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBIN U NO3UTPOHHBIN OeTa-

pacnaa. 'amMa-u3nydenue

bubtmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B sJIpe.
S nepHbie peakuu. SAaepHbid
peaktop. [IpoGaembl, nepcrneKTUBSI,
SKOJIOTUYECKHE aCTIEKTHI SIIEPHOU

JHEPreTUKH

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

54

DneMeHTapHbie YacTullbl. OTKpBITHE

MO3UTpPOHA. MeTOoabI HAOMIOICHHS U
pEerucTpanuy 371€MEHTAPHBIX YaCTHII.
Kpyraslii cron « PyHnaMeHTalbHbIE
B3aUMOJEUCTBUA. ENUHCTBO

(U3UIECKON KapTHHBI MUpa»

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

55

Bun 3Be3anoro neba. Co3Be3us,
SIPKHE 3BE3/bI, TUTAHETHI, UX BHIAMOC
nemwkenne. CojlTHeyHasT CUCTEMA



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Connue. ConHeuyHast aKTUBHOCTb.
Uctounuk 3neprun ComnHIla u 3B€37

57

3B€E3bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIIABHOU
I0CJIe10BaTeIbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUU U

oo CoJIHIIA U 3BE3 ]

58

Mineunsid [1yTe — Hama [NanakTuka.
[Tonoxenue u nBuxkenue CoaHLa B
l'anmaktuke. ['anaktuku. YepHbie
JBIPBI B sIIpax rajJaKTUK

59

Bcenennas. Paz0oeranue rajakTHK.
Teopus bonbuioro B3psiBa.
PenukroBoe uznyueHue.
MeTaranakTuka

60

Hepemennsie nmpoGieMbl acTpOHOMUHU

61

Kontponwshas pabora «51eMeHThI
aCTPOHOMHUHU U aCTPOPHUIUKN

62

O6o6marommuii ypok. Pons ¢pusuku u
aCTPOHOMHUM B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITHATIBHOMN 1
ATUYECKOH chepax NesaTeIbHOCTH
YyeJoBeKa

63

O6o0Omatomuii ypok. Ponb u mecto
(bU3UKU U aCTPOHOMHUH B

COBPEMEHHOW Hay4YHOU KapTUHE MHAPA

64

O606maromuit ypok. Ponp




¢usnyeckoil Teopuu B (HOPMUPOBAHUT
MpeJICTaBIeHUM 0 HpU3NIEeCKON
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKoi KapTUHBI MUpPa B 00IIeM

65 1
POy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUH O MPUPOJIC
66 PezepBHbIil ypok. MarHuTHOE MOJE. 1
DJEeKTPOMAarHUuTHAsT MHTYKITHS
PeszepBHbiil ypok. Ontuka. OCHOBBI
67 CIICIIMATbHON TCOPHH 1
OTHOCHUTEILHOCTH
Pese i ypok. KBantoBa 3HKa.
68 5 epZHI/I }g:: o Z HroBas pisk 1 bubnmorexa [JOK
MEHTEI aCTPOHOMUH U
. p https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dmsuka, 10 krace/ KacessaoB B.A., O6mecTBO ¢ OrpaHUdeHHOM
0oTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o011ecTBo «M3marenbeTBo
«IIpocemenue»

» ®usnka, 11 knacce/ KacesinoB B.A., O6111eCTBO ¢ OrpaHUYEHHOM
OoTBETCTBEHHOCTHIO «JIPODA»; AkuinoHepHoe o01iecTBo «31aTenbeTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA
[Tporpamma xypca ¢usuku qist 10—11 knaccos. ba3osiit ypoBeHs (aBTop B.

A. KacbhsHOB)

YMK «®uzuka. 10 kiacc. ba3zoBbliit ypoBeHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK € DJIEKTPOHHBIM
npuioxenueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 10 knacc. bazoBsiit ypoBeHb. MeToauueckoe nocooue (aBtop B.
A. KacbsHOB).

3. ®usnka. 10—11 knaccel. ba3oBsiii ypoBenb. TeTpanb 1ist 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHos, B. A. KopoBuh).

4., ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIUIEKT TeTpaaet ais



KOHTPOJIbHBIX paOoT (aBTop B. A. KacksaHOB)
5. ®usuka. 10 knacc. Jlunakruueckue KapTouKu-3aganus (aBTopsl M. A.

VYmaxkos, K. M. Ymiakos).

YMK «®usuka. 11 knacc. bazoBbiii ypoBeHbY»

1. ®usuka. 11 knacc. ba3oBblil ypOBEHb. YUEOHHUK C 3JIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacesinoB).

2. ®usuka. 11 knacc. ba3ossiit ypoBeHb. MeTonndeckoe mocodue (aBtop B.
A. KacbstHOB).

3. ®usuka. 10—11 knaccel. bazoselit ypoBens. Terpanb 11 1a00paTOpHBIX
pabot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4, ®duzuka. 10—11 xmaccel. ba3zoBsiil ypoBenb. KommuiekT TeTpaneit as
KOHTPOJIBHBIX padoT (aBTophl B. A. Kacesnos, 1. B. UrpsmioB).

5. ®usuka. 11 kmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmakos, K. M. Yiakosn).

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

1 http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 00OPa30BaHHS.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.

3 http://festival.1september.ru/articles/ - pectuBams memaroruyeckux uaei

«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caitt qis yanrenei GU3UKA ¥ UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuasl 1o Gu3MKe.
6 www . ege .edu.ru - madopmanmonHsiii mopran EI'D.

7http ://'s
8 chool - collection . edu . ru / - enunas xomnekuus [IIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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