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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o Qu3uke 0a30BOr0 YpOBHSI Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUU K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa30oBaTeIbHON MporpaMmsbl, npeacraBieHHbIX B PI'OC
COO, a Ttakxke c yu€toM (eaepaabHOH pabouell MporpaMMbl BOCIUTAHHS U
KOHIIETIIMK TIpernojiaBanusi ydyeoHoro npeamera «Dusuka» B 00Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTeNbHbIE NPOIPAMMBI.

Copmepxanue mporpamMmbl 1Mo (U3MKE HaMpaBiIeHO Ha (opMHUpoBaHUE
€CTECTBEHHO-HAYyYHOW KapTuHbl Mupa oOyuvaromuxcst 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pPe3yJIbTaTaM
o0yueHHs, a TaKXKE€ YYUTHIBAET HEOOXOJUMOCTb peaTu3allui MEXIPEAMETHBIX
CBsA3el (UBMKM C €CTECTBEHHO-Hay4YHbIMM YYE€OHBIMU TipenMeTramu. B Hel
OTIPE/IEIISAIOTCA OCHOBHBIE LIETM M3y4YeHUs (PU3MKH Ha YPOBHE CPEAHEro OOILEero
0o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

e INIAHUPYEMbIE PE3YNIbTATHl OCBOEHUS Kypca (U3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIe TIPEIMETHBIE PE3YJIbTAThI 110 TOJjaM 00yUCHHUS;

e coziepkanue yueOHoro npeamMera «dusuka» no rogaM oOy4eHHs..

®duzrka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIAs B
KauecTBE y4eOHOTO MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIA] B CUCTEMY
3HaHUi 00 okpysxarorieM mupe. LlIkonbHbIN Kype Ppu3ukn — cucTeMooOpa3yronui
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI
JiexKaT B OCHOBE IMPOIECCOB M SIBJICHUN, H3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbu3ndeckorr reorpaduei W - actpoHomued. Vcmonp3oBaHME W AKTHBHOE
npuMeHeHne  (PU3MYeCKUX 3HAHUM  OmpeneNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJIOTM B cdepe HSHEpPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCA, TIOJIY4EHHUSI HOBBIX MaTEpPHaJOB C 3aJlaHHBIMH CBOMCTBAMH U APYTHUX.
N3yuenne ¢u3MK BHOCUT OCHOBHOM BKJIad B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa OOydYaromuxcs, B (OPMHUPOBAHWE yYMEHUN NPUMEHSTH
HAy4HBIA METOJI IO3HAHUSI TIPY BBITIOJIHEHUH UMH YUYE€OHBIX UCCIICTOBAHUM.

B ocHOBy kypca ¢u3uku i1 ypOBHSI CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH PAJl HUJEH, KOTOphle MOXHO paccMaTpuUBaTh KakK MPUHIUIBI €ro
ITOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3fesioB (DU3UKU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepwan Kypca (Qu3MKu
o0beUHEH BOKPYr (Qu3Mueckux Teopuid. Benymum B Kypce sBIsieTCs
dbopMupoOBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pWH, BEUIECTBE U
ToJie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnoyiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢uzukn Cc pa3BUTHEM OOIIEeCTBa, a TaKke C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTHYECKUMH MTPOOTIEMaMHU.

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

Hoes »skonocuzayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEp)KaHMUs, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpOoOJIeMaM 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 (pu3myeckue teopuu ((popmMupoBaHHE MPEACTABICHHUNA O
CTPYKTYpe MOCTPOCHHS (GU3HIECCKOU TEOPHH, PoJi (DyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPUPOJE, TpaHUIaAX
NPUMEHUMOCTH TEOPUH, JJIS OINUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CucTeMHO-IeSITeNNbHOCTHBIN TOJAX0A B Kypce (PU3WKH pean3yeTcsl MPex/e
BCEro 3a CUET OpraHU3allU IKCIEPUMEHTANIbHOU AESITENIBHOCTH O0YyYaroIIUXCS.
st Ga3oBoro ypoBHS Kypca GU3HKA — OTO HCIOJIb30BAHUE  CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCHEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MporpaMme Mo (Qpu3nke O0O0ObEAMHEHBI B OOIIMI CIUCOK 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 IIPOBEPKE
MIPEIOKCHHBIX TUTIOTES.

bonbioe BHUMaHHME yAENsSeTCS PEIICHHIO PACYETHBIX M KAaueCTBEHHBIX
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 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
0OBSCHEHHE TPOTEKaHUS (U3UYECKUX SIBICHHA W TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrone BBIOOpa (U3UYECKON MOJEHM ISl CHUTyallud TIPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHUYECKOMY oOOecleueHn0 ydeOHOro mporecca 0a30BbI ypOBEHb Kypca
(GU3UKK HA YPOBHE CPEIHEr0 00I1Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHIX
MpeaMETHOr0 KaOuHeTa (M3WKK WIH B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IWKiIa. B kaOuHeTre (U3NKU TOIDKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OOOpPYJAOBaHUE ISl BBITIOJIHCHHS] YKAa3aHHBIX B
nporpamMme o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
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. TeMaTH4ecKue KOMILUIEKThI
nabopatopHoro 000pyHOBaHUS JOJDKHBI OBITH TIOCTPOSCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, 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 MHUPOBO33PECHHS KaK pPe3ysibTaTa U3yUeHHUsI OCHOB
CTpOEHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DM3HKH;

e popMupoBaHUE YMEHH OOBSCHATH SBICHUS C  HWCIIOJIH30BAaHUEM
bu3NYeCcKUX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

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

JlocTikeHne STUX Telield 00ecreunBaeTCsl pelieHueM CIEAYIOMNX 3a1ad B

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



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsIX, BKJIIOYAs MEXaHUKY, MOJEKYIIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U JIIEMEHTHI aCTPO(PU3UKH;

e popMUpOBaHUE YMEHWI NPUMEHSATh TEOPETUUYECKUE 3HAHUS  JJIA
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 CaMOCTOATEIbHOTO IUIAHUPOBAHUSA M TMPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAlW3a W WHTEpHpeTanuu uHpopmammm,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

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

Ha wuzydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro oOIIero
obpazoBanmst otBoautcs 170 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEJIENIO), B
11 xnacce — 102 vaca (3 yaca B HeJEIO).

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



COJEPXAHUE OBYUYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®usuka — Hayka o npupone. HayuHble mMeToabl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp JkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUSA ITPUPOIBI.
DKCIIepUMEHT B (PU3UKE.

MoaenupoBanue (puU3MYECKUX SIBICHUN U IpoueccoB. HayuHble rMmoTesbl.
du3nyecKue 3aKOHBI U TEOPHUH. ['paHMIIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyuHIMIT COOTBETCTBHUS.

Pons u mMecTto Qu3NKuM B GOPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKOU EATENBHOCTH JOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBmxeHre. OTHOCHUTEIRHOCTh MEXAHHYECKOTO JIBHKCHHSI.
Cucrema otcuéra. TpaekTopusi.

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOe nBmKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMEIICHUs
MaTepUaIbHOM TOYKHU OT BPEMEHHU.

CBoboaHoe nmageHue. Y CKoOpeHrue CBOOOHOTO MaACHUSI.

KpuBonuueitHoe  nBuxkeHue. J[BWkeHME  MAaTEpUaTbHOM  TOYKHA MO
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBHIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTh. Ilepuona u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpPOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHUE CHAPSJIOB, IICTTHBIE U PEMEHHBIC TIEpEIayn.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, UIUTIOCTPAIs KHHEMATHYECKUX XapaKTEePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKeHHOM IIPOCTPAHCTRBE.

HabGnronenue aBuxeHus: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



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 NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

W3y4yenue nBKeHHs TeIa, OPOIIEHHOTO TOPU30HTAIIBLHO.

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 TpeHUs! CKOJIBKEHUS U cujia TpeHus nmokosi. KoadduuueHt 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
paBHOBECHUS 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 MOIBEME U TTAJICHUH.

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 CHJI YNPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE 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
nepopMUpoBaHHOM  NpyxkuHbl. [loTeHuManbHas 3Hepruss Tena  BOJIU3U
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
TBEPJIBIX TEI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. 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 JlanbroHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
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 cTIoco0bI €€ n3meHeHus. KonnuecTBo Temnotsl u 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 »HEpruM 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 S3HEPTrun (TEMIIEpATyphl) Tea NpU TEIUIonepeaaye.

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. Kpucramnmmueckue u amopHbsie Tena. AHU30TPONHS CBOMCTB
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.

Cnioco0bl 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



CYyHEPHO3ULIMK AIEKTPUYECKUX Tonieil. JInHuKM HanpsyKEHHOCTU JJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anexrpocraruueckoro  moss.  [lotenmuman.  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, NapAIIENBHOE, CMEIIAHHOE COEIMHEHNUE 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-niepexoa. [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,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHHUS], BAKYYMHBIN THOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HANPSHKEHUSL.

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

CMmenaHHOE COeJUHEHUE 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 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Te0rpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
NO3HAaHM: SIBJICHUE, HAY4YHbIH (PakT, rumoresa, (puU3MyecKas BEIUUYMHA, 3aKOH,
TeopHsl, HaAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MO/IEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUM, JUHEWHas (yHKIMS,
napabosna, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIINH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe NBUXKEHUE B XKUBOU mpupoze, nuddysus, ocmoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEIauH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJIEHUS B KUBON MIPUPOJE.

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
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JpPYTHUE), JBUraTeidb BHYTPEHHETO
CrOpaHus, napoBasi TypOUHa, OBITOBON XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
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 ~ MarHuThl.  B3auMOJENCTBHE  TMOCTOSHHBIX ~ MArHHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM uWHAYKIMH. [IpuHIuMn cynepnosunnu
MAarHATHBIX NOJIeW. JIMHMM MarHWTHOM WHAYKUWH. KapThHa JWHWA MarHUTHOU
WHIYKIHMH T0JISI HOCTOSTHHBIX MarHUTOB.

MarnutHOe TOJi€ TMPOBOJHMKA C TOKOM. KapTuHa JNMHUN WHIYKIHH
MarHUTHOTO MOJIS JUIMHHOTO MPSMOr0 MPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKHU ¢ TOKoM. OnbIT Opcrena. BzanMmoaeiicTBue nNpoBOIHUKOB 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. OIEKTPOJABIKYIIAA CHIA WHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papajes.

BuxpeBoe »siekTpuyeckoe TmoJsie. OIEKTPOABIKYIIAs Cuila HHIYKIUU B
IIPOBOAHUKE, NIBUKYILEMCS NTOCTYNATENBHO B OJHOPOXHOM MArHUTHOM IOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJEKTPOABIXKYILAS  CHJIA
CaMOUHTYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKHU 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, yacrtora, amrumryaa u ¢dasza KojieOaHUM.
[IpyxvHHBIN MasATHUK. MaTremMaTU4eCKUM MAasTHUK. Y PaBHEHUE TapMOHUYECKUX
konedanuil. [IpeBpanienue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii koHTYp. 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 MEXaHUUECKHE
Kojebanus. Pezonanc. BbIHYKIEHHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

[lepemennbiii TOK. CUHyCOMAAQNbHBIM NEpPEMEHHBIA 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

MaTEMaTUYECKUN MasITHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HabGmronenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuminorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUST OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3oHanc mnpu TOCIEOOBATENBHOM COEAUHEHUM PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Moenb TMHUY 3JIEKTPOIIEPEIaUuH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

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

HccnenoBanne NEepeMEHHOI0 TOKa B LENM W3 MOCJIEAOBATEIIbHO
COCIMHEHHBIX KOHJICHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

MexaHnnueckue BOJHBI, yciaoBus pacrpocTpaHeHus. Ilepuon. CkopocTb
pacnpoCTpaHEHHUs] W JJIMHA BOJIHBL. llomepedHble W MOPOAOJIBHBIE BOJIHBI.
WNurtepdepennus u audpakiivsg MEXaHUIECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIYYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanust BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeSIoMJIEHUE, MoJispu3anus, Judpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI pAAUOCBA3M U TENEBUACHUS. Painookanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, 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.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpaXXCHHUE,
peioMIIeHUE, MOJSIpU3anus, TUPPaKIHs, UHTEpPEpEHIIHsI.

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 MIPEIOMIICHUS 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 pacceuBaroluX JHH3aX. PopMysia TOHKON JIMH3bI. YBEIMUYEHUE,
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
CIIEIMAIBHOW TEOPHUH OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETA B BAKyyMe, IIPUHIIMI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJIECHUE BPEMEHH U COKpAILICHUE
JUTUHBI.

OHeprus 1 UMITYJIbC PEISATUBUCTCKON YaCTUIBI.

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 YACTOTOU. DHEPrUsl
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorodpdexra. Onbitel A. I'. CTosmeroBa. 3aKOHbBI
doTtosddexra. YpaBHenue DuHmTeHa A dpotosrddexra. «KpacHas rpaHuiiay
dboTorddexra.

Hasnenne ceera. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHuecKue YCTpONCTBA W MPAKTUYECKOE IpUMEHEHue: (OTOIIEMEHT,
(doTogaTUYMK, COJIHEUHas: OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTaHOBKE ¢ IIMHKOBOM TTACTHHOM.

HccnenoBanue 3akoHOB BHelTHEro (potorddekra.

CBeToauon.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccesHUIO o -4acTHIL.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. M3nyyeHue u 1orsouieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YpPOBHS JSHEPruuM Ha Apyrou. Bumw
cnekTpoB. CIIEKTp YpOBHEN 3HEPIUH aTOMa BOJOPOAA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoiiisa. KopryckynsipHO-BOJIHOBOM
Iyaju3M.

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 wu3nydeHus. CoiictBa anbda-, Oera-, raMMa-U3Iy4CHUS.
BimsiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. 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 CBA3U HYKJIOHOB B siipe. SAnepHbie cuibl. Jledekt 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.

dyHIaMeHTaIbHbIE 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€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnn CojHIa U
3BE3/1. DTAaIlbl )KU3HU 3BE3].

Muneunsiii I[lyte — Hama [Nanaktuka. Ilonokenue u nBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u xBaszapbl. YEpHbIE IBIPHI B sapax
TaJaKTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MetaraiakTuka.

Hepeménnble mpoOiaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUH ISl OMPENIeSICHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB 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 (PU3HKHU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHHE MHUPA, pOJib (PU3HUYECKON TEOPUU
B (GOpPMHpPOBAHUU TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpPa, MECTO
bu3nuecKoil KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
Y4ETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBI3€M C KypCaMu MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, puznueckas BeIUYWHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBl M HMX IMPOEKIMA HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJAHBIC DJIEMEHTAPHBIX (PYHKIIUH, TMPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
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 MOJIEKYJI, KPUCTAJUIMUECKasA CTPYKTYpa TBEPBIX
T€JI, MEXaHW3Mbl OOpa30BaHMS KPHUCTALIMYECKON pEIETKH, CHEKTPAIbHBIN
aHanus.



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

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



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'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 OCBOCHHS y4eOHOro npeamera «Ou3nKa» AOTKHbBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOmUXCs PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3ULMEH JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, 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 TPAkKAAHCKOU 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 B3aUMO/JIECTBOBATH C COI[MAIbHBIMA 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:

UHTEpEC K Pa3UyHbIM chepamM NpoPecCHOHATBHON AESITeTbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PH3UKOHN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymy1iei npodeccuu U peaaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIIAHEbI;

TOTOBHOCTB M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3KMKH Ha IPOTSHKCHUH BCCH YKU3HU;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

C(OPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPBI, OCO3HAaHUE TJIO00AIEHOTO
XapakTepa KOJIOTHYECKUX poOeM;

IJIAHUPOBAHUE U OCYIIIECTBIICHUE JICUCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUSA 11eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUCCTBA,

pacIIMpeHre OIbITa NEATEIPHOCTH SKOJOTHYEeCKOW HaNpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PHU3HKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HaHHME IIEHHOCTH HAYYHOH JEATEJIbHOCTH, TOTOBHOCTH B IPOIIECCE
U3y4YeHHS  (PU3UKKA  OCYIICCTBIIATH  INMPOCKTHYID W HMCCIICIOBATEILCKYIO
JCSATCIIbHOCTh HHIUBUAYAIBHO U B TPYIIIIC.

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
1IEJISIM, OIIEHUBATh PUCKH MTOCIICCTBUN 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 TTOHCKY
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 U3MEHEHHE 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(OPMAITHH;

UCIIOJIB30BaTh  CPEICTBAa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIIMOHHBIX
3a/a4 ¢ COOJIOJICHHEM TpeOOBaHUN HSProHOMHUKHM, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, 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 OOIIEHWE Ha Ypokax (U3MKH W BO BHE-ypOUHOU
NEeSATENbHOCTH;



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

Pa3BEPHYTO MU JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U KCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUYyaIbHOU
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: COCTaBJIATh IUIAH JECWCTBHM,
pacupenensiaTb pojad ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboOThI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJa W KaXJOr0 yYaCTHHKAa KOMAaHAbl 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, TUIaH BBIMOJHEHUS! TPAKTUYECKON PabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTEHUM;

JIaBaTh OILIEHKY HOBBIM CUTYalIHSIM;

paciypsaTh paMKHd Y4EOHOro MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, 3MOLMOHAIbHBII MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAallUsiIM, BHOCUTh KOPPEKTUBBI B JIE€ATEIbHOCTD,
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 HEJOCTATKU U JOCTOMHCTBA,

NpUHUMATh MOTHBBI W apryMEHThl JAPYTUX NpHU aHajdu3e pe3yibTaToB
NEeSITENBHOCTY;

MPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIHOKHU.

B mpouecce TOCTHKEHHSI TUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaMMBbI
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, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TOBEJCHHE, CHOCOOHOCTh aJalTUPOBAThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIECH CTPEMJICHUE K TOCTMIKEHHUIO LEIU 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, BKIIOYAIOMIMX CIIOCOOHOCTh BHICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMHU, 32800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3periaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIM:

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

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



pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPHUU CTPOECHHUS BEIIECTBA U
BJIEKTPOJAVMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  NPSMOJHUHEHHOE
JNBI)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JIBUKEHUE IO OKPYNKHOCTH, HHEPIUS,
B3auMoielcTBre Tell, MU dy3us, OPOYHOBCKOE JIBIHKCHUE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIaXKIESHUH ), TETNIOBOE
paBHOBECHE, HWCHAPEHHE, KOHJACHCALMS, IUIABJICHHUE, KPUCTAJUIM3Aals, KHUIICHHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
COCyZEe, CBSI3b MEXAY NapaMeTpaMd COCTOSIHHSI Tra3a B  HM30IPOLECCax,
AJIEKTpU3alUs TEJ, B3aUMOJICCTBHUE 3apsiiOB;

OMMKCHIBATh MEXAHWYECKOE IBIDKCHHE, WCIIOb3Ys (DU3WYECKUe BEITMUWHBI:
KOOpJIMHATa, IyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, Cuia,
UMITYJIbC TE€Jla, KWHETUYECKasi SHEPTUsl, MOTCHIMAJIbHAS SHEPIUsd, MEXaHW4YECKas
paboTa, MeXaHWYECKas MOIIHOCTh; IIPM ONHCAHUM TPABUIBHO TPAKTOBATH
(GUBUYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MUX OOO3HAUYECHUS U E€IUHUIIBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3HYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

OINMCBHIBATh M3YYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMS,
UCIIONB3Yys (U3WYECKUE BEIMYHMHBI: JaBJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKAsT DHEPTUS XaOTHUYECKOTO JIBMIKEHHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOpPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHSISI 2HEprus, 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;

ONUCHIBAaTh U3YYEHHBIC JICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIUUYMHBI: JIEKTPUUECKUN 3apsi,
3JICKTPUYECKOE T10JI€, HANPSHKEHHOCTD IMOJIsI, MIOTEHINAJ, PAa3HOCTh IMMOTEHIMAJIOB;
IpyU ONHCAHWM TIPAaBUJIBHO TPAKTOBATh (DU3UYCCKHH CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS] W EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO0 BEJTUUYUHY C IPYTUMH BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECChl W SBIICHUS, UCIOJIb3YS (PU3NUECKHE
3aKOHBI ¥ TIPUHIUMBIL: 3aKOH BceMUpHOTO TsroTtenus, I, I u 111 3akonbr 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 KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJ C
aOCOJIOTHON TeMIepaTypou, MEepPBhIH 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apAna, 3akoH KyJlioHa, Ipu 3TOM pa3ianyaTh CJIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
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 H3MEpPEHUM, MPU ITOM
dbopMmynupoBath TpoOieMy/3agady W THUIOTE3Y YYEOHOTO  IKCIIEPUMEHTA,
co0upaTh YCTaHOBKY H3 MPEJIOKEHHOTO O0OpYAOBaHHWSA, MPOBOAUTH OMBIT U
(GbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIIAThH MPSIMbBIC M KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJILHBIA CHOCOO W3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH IOTPEMTHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMU  BEJIUYMHAMU  C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
¢uKcHpoBaTh pPE3yIbTATHl TMOJMYYCHHON 3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B
BU/JIE Ta0OuIl ¥ TpadUKOB, AeNaTh BBIBOJBI IO Pe3yabTaTaM MCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOrO TpyAa MPU MPOBEACHUU UCCICIOBAHUM B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOM W IPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000pynIoBaHUs;

pemiath pacu€THhle 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aa4H
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIIeHUs, TMPOBOJAUTH PacuyE€Thl M OICHUBATH PEaTbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3HUECKON BEIUYUHBL

peraTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pPACCYXJIECHUH C OMOpOMl Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBICHUS;

UCTIONIb30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBpPEMEHHbBIC
nH(OPMAITMOHHBIC TEXHOJOTUHU JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS Y4eOHOW M HAYyYHO-TIOMYJISIPHONW WH(MOpMAIUK, MOTy4YeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIydaeMyto HH()OPMAIINIO;

MIPUBOJINUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOEKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3HKE B MOBCEIHEBHON >KHU3HU
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 koniy obyuenuss B 11 kJjacce mpeameTHble pe3ysibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTO (HU3UKU B (HOPMHPOBAHHUH
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 MOJENb aTOMHOrO sifjpa MpU pEelIeHUH (U3NYECKUX
3azay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBICHIATH 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,
dboToanextpuueckuit 3pdext (potoaddekT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
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 TMOJjs, cuia Awmrmepa, cuna JlopeHua, HWHIYKTHBHOCTB
KaTyIIK{, SHEPIrusl 3JEKTPUYECKOTO0 M MAarHUTHOTO TMOJei, MepuoJ 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 JJCKTPOMArHUTHBIX 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 COXPAaHEHMsS SHEPTUM, 3aKOH COXPAHCHHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOe BBIPAKCHHE U YCIOBHUSA (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

ONpPEACATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIA TPOBOHUKA
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 H3MEPEHMH: MpPU HTOM
dbopmynupoBarh MpooOiemMy/3ajady H THIOTE3y y4eOHOro SKCIEePHUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEMJIONKEHHOTO0 OO0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaTH BHIBOBI,

OCYIIECTBIISITh MPSAMBIC M KOCBEHHBIC M3MEPEHUS (DU3NUCCKUX BEIIUMYHH, ITPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO0 H3MEPEHHUS M HCIOJb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C  HCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHUM: MPHU ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DHKCHPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYWH B BHUEC TAOJHUIl U
rpaduKOB, A€JIaTh BIBOBI 110 PE3yIbTaTaM HCCIICI0BaHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCICIOBAHUM B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
JESATETLHOCTH C HMCTOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWUCTB M JIaOOPATOPHOTO
000pyI0BaHUS;

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



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI 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 aHATU3UPOBATH MOIyYaeMylo HH(OPMAIINIO;

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 TEOPETHUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM JKU3HU
i obecriedyeHus: 0€30MacCHOCTU MU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbS U COOJIFOJIEHUSI HOPM 3KOJOTUYECKOTO
IIOBEJICHUS B OKPYXKaloIIeH Cpese;

paboTaTh B TpyHIe C BBHIMOJHEHHEM pAa3JHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PANUOHAIBHO pachpeneisT OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJIEKBAaTHO OLICHUBATh
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYMIIbl B PEIICHUE PacCMaTpUBAaeMON MTPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KoanvecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHue pa3aesioB
Nen/m |y TeMIPOrpaMMbl Bcero Kontpoabn | Ipakrmieck (ippon1e)
ble pabdoThl | He padoThI 00pa3oBaTEILHEIC
pecypchl
Pa3znen 1. ®DU3UKA U METOJIbl HAYYHOI'O ITO3HAHUSA
1.1 du3uKa ¥ METO/Ibl HAYYHOTO 2 bubnmorexa LIOK
O3HAHMS https://m.edsoo.ru/7f4
1bf72
Utoro no pazaeny 2
Paznea 2. MEXAHUKA
2.1 Kunematuka 5 bubnmorexa HOK
https://m.edsoo.ru/7f4
1bf72
29 Tunamuka 7 bubnuoteka [JOK
' https://m.eds00.ru/7f4
1bf72
2.3 3aKOHBI COXPAHEHUSI B MEXaHHUKE 6 1 1 bubnmorexa LIOK
https://m.edsoo.ru/7f4
1bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 Bu6mmoreka [IOK
' KHHCTHMCCKOMTCOPHH https://m.eds00.ru/7f4
1bf72



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

bu6mmoreka IJOK

3.2 OCHOBBI TEPMOJUHAMUKHU 10
https://m.edsoo.ru/7f4
1bf72
33 ArperaTHble COCTOSIHUS 5 Bubnuoreka IIOK
' BemecTsa. DasoBre https://m.edsoo.ru/7f4
epexo/ibl 1pf72
Hroro no pazaeny 24
Pa3znen 4. DJIEKTPOANHAMUKA
4.1 DNeKTpocTaThKa 10 budmorexa HOK
https://m.edsoo.ru/7f4
1bf72
49 IIoCTOSHHBIN ANEKTPUYECKUHN TOK. 12 Bu6inorexa [IOK
' Toxn BpasiMIHBIX Cpeax https://m.edsoo.ru/7f4
1bf72
Hroro no pazaeny 22
PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB IIO 68

ITPOI'PAMME



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

11 KJIACC

KoanvecTBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeJioB
Nen/m| i remnporpammer Bcero Konrpospn | Tpakriyeck (posLic)
ble padoThI | e padoThI 00paseBaTeLHRIC
pecypchl
Paznea 1. DJIEKTPO/IMHAMMKA
11 MarauTtHoe 1oJI€. 17 1 3 Bbuoauorteka HOK
' DNeKTPOMArHUTHAA HHAY KM https://m.edso00.ru/7f4
1c97c
Hroro no pazaeny 17
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndyeckue u 15 1 bubaunotexa [IOK
) 3JI€KTpOMaFHI/ITHBIeKOJ’Ie6aHI/I${ https://m.edsoo.ru/7f4
1c97c
29 MexaHudeckue u . 1 Bu6mmoreka ITOK
' AIEKTPOMAarHUTHHIC BOJIHBI https://m.edsoo.ru/7f4
1c97c
23 Onruka 18 3 bubnmnoreka [IOK
https://m.edsoo.ru/7f4
1c97c
Utoro mo pazaeny 40

Pasznen 3. OCHOBBI CHEIIMAJIBHON TEOPHUM OTHOCHUTEJBHOCTH

OCHOBBI cIIeIaaIbHOM bubnmuoreka [JOK
3.1 TEOPUHU 4 1
p https://m.edsoo.ru/7f4
OTHOCHUTEILHOCTH 1c97¢
Hroro 1o pasueny 4



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

Paznen 4. KBAHTOBASA ®U3UKA

4.1

DJIEMEHTBI KBAHTOBOM OIITHUKU

11

bubnuoreka [IOK

https://m.edsoo.ru/7f4
1c97c

4.2

Crpoenune atoma

bub6nanoreka [IOK

https://m.edsoo.ru/7f4
1c97c

4.3

ATOMHOE S]1pO

bubnuoreka [IOK

https://m.edsoo.ru/7f4
1c97c

Hroro no paszneny

23

Pasgea 5. QJIEMEHTBI ACTPOHOMUHU U ACTPO®U3IUKU

5.1 DJIeMEHTHI ACTPOHOMUU H 10 EH6H.H0TGK3 LOK
aCTPOPU3UKH https://m.edsoo.ru/7f4
1c97c
Hroro o pazaeny 10
Pa3znen 6. OGOBIIAIOIIEE ITOBTOPEHHUE
6.1 Oo6o061aronee MoBTOPEHUE 5 bubmorexa [IOK
https://m.edsoo.ru/7f4
1c97c
Hroro no pazneny 5
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME



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