MUHUCTEPCTBO NPOCBEMIEHUA POCCUICKOM ®EJIEPAIIIN
MunucrepcerBo oopasosanusi Kuposckoii 006.1actu

JemaprameHT o0pa3oBaHus

MBOY COLI Ne 59 r. KupoBa
COI'JTACOBAHO YTBEPXJIEHO
ITencoser Hupexrop

[Tpotokon Ne 1 ot «29» 08.2024 t.

bynnakosa H.B.
ITpuka3z Ne 99 o/m ot «02» 09.2024 r.

Moanucan: bynpakosa Hatanbs
Bynﬂa KO Ba BukTopoBHa
DN: C=RU, OU=[upekTop,
O=MBOY COLL Ne59 r. Kuposa,

H aTan bﬂ CN=Bynpaakosa Hatanbs

BukTopoBHa, E=sch59@kirovedu.ru
OcHoBaHve: f sBnsaCh asToOpoM

BUKTOPOBH e assmer

MecTononoxeHxue: Mecto
noanMcaHna

a [lara: 2024.09.23 11:51:25+03'00"
Foxit PDF Reader Bepcus: 11.1.0

PABOYAS IPOTPAMMA
(ID 2049654)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

st ooywaromuxest 10-11 knaccoB

Kupor 2024



HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeacTaBieHHbIx B PI'OC
COO, a Takxe c yd€toM deaepanbHOil pabouelt MporpaMMmbl BOCIIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1Mo (U3HMKE HampapieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromiuxcs 10-11 kmaccoB mpwu
oOyueHnn uX @u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
HesTebHOCTHOTO  moaxoaa. [lporpamma 1o  QU3HMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k mIaHUPyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
METaIpeIMETHBIM pe3yiibTaTaM OOy4YeHHS, a TAKKE YUUTHIBAET HEOOXOJUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
bu3MKK Ha ypOBHE CpellHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIIbTAThI
OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE, METalpeAMETHBIC, MpeaMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYCHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka KaKk Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPOIBI, BBHICTyMAas B
KauecTBe Y4yeOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (Quukm —
CUCTEMOOOpA3yIONUi 11 €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U SIBJICHHIA,
H3y4aeMbIX XUMHEH, Owosoruei, usnueckoil reorpadueii U acTPOHOMHUECH.
Hcrnonp3oBaHne M aKTUBHOE TMPUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJy4eHUsI HOBBIX MaTEPUAIOB C 3aJJaHHBIMU
cBolicTBaMH ® JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromuxcsi, B
dbopMupoBaHWEe YMEHUW TPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJITHEHUY UMHU YY9€OHBIX UCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHMS
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPXKUT MaTepuall U3 BCEX pas3fesioB (DM3UKH, BKIIOUYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKA
o0beuHEH BOKpYr ¢u3MUeckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHrE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEpPUH, BEIIECCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO MOTEHIHANAa (U3UIECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU MTPOOTIEMAMHU.



Hoess npuxnaonou wnanpasiennocmu. Kypc GU3MKU Tpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
IPUIIOKEHUHN U3yUYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJICp)KaHUs, TOCBSIIEHHBIX JKOJIOTHYECKUM TpobdiIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TaKKe 00CYKICHUSI
npoOJieM  palMoHANBHOTO  MPHUPOAOINONB30BAaHUS U AKOJOTHYECKOH
0€30MacHOCTH.

CrepKHEeBBIMU JJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHwUs ABJSIIOTCS (u3Hueckne Teopuu (GopMUpPOBaHKE TIPEICTABICHHUNA O
CTPYKTYpe MOCTPOCHUS PUZNICCKON TEOpHUH, Poiu (PyHIaAMEHTATBHBIX 3aKOHOB
U TPUHLIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
NPUMEHUMOCTH TEOPHM, JJIi ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuUCTeMHO-JIeSITeIPHOCTHBIN TMOAX0A B Kypce (U3UKM pean3yercs
IOpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. [{ns 6a3oBoro ypoBHs Kypca (DU3UKU — 3TO HUCIOJIb30BAHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B mporpamMme Mo (u3uke OObEIUHEHBI B OOIIMA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU 0Opa3oBaTeNbHOTO Tpollecca HUCXOJs U3  OCOOEHHOCTEH
IUTAaHUPOBAHUSI U OCHalleHus kaOunera ¢usuku. [lpu sTom obecrneunBaeTcs
OBJIAJICHUE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE HW3MEpPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB TIO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHWE yIENsSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HBIX pasznenoB. [l KadecTBEHHBIX 3aJlady MPUOPUTETOM
SABJISIFOTCS  3aJaHUsl HAa OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY O0O€CTIeueHUI0 y4eOHOro Tmporiecca 0a3oBBI YpOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOIero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOnuHeTa (M3UKU WK B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MpPEIMETOB €CTECTBEHHO-HAY4YHOro IMKiIa. B kabunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE ISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHCTpannoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JOCTaTOYHOCTH M OOECHEYMBACT IOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCIICOBAHMS W3Y4YaeMbIX SBJICHUH W TPOIECCOB, OHMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JIaGopatopHoe 000pyIdOBaHHE I YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTCs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
1a00paTOPHOTO OOOPYIOBAaHUS ODKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIIOJIb30BAHUHU aHAJIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE IU(POBBIX TabopaTopuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE MHTEpECa M CTPEMIICHHS OOYYaIONMIUXCS K HAyIHOMY
U3YYCHHUIO MPUPOJIBI, PA3BUTHE X HHTEIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTara HU3YYCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHEe YMEHHH OOBSICHATH SIBJICHUS C HCIOJIb30BaHUEM
(hM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSX, BKIKOYAs  MEXAHUKY,
MOJICKYJISpHYIO (U3UKY, DJICKTPOJAMHAMHUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUYECKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

OCBOCHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJIaHHOM
(bu3uYecKOr MOJENbIO, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSITEIbLHOS
co3JlaHue (PU3HIECKON MOCITH, aICKBATHOM YCIOBUSM 3aJ1auu;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOILECCOB, HX BIHUSHHUSA Ha
OKPYXarUIyIo Cpeay;

OBJIAJICHUE METOJAMH CAMOCTOSITEIIBHOTO TJIAHUPOBAHUS Y IPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
OIPEJICJIEHUS JOCTOBEPHOCTH MOJIYYCHHOI'O PE3YJIbTATA;

cO3JaHue YCIOBUM JUIA pa3BuTUA YMEHUH IIPOEKTHO-
HCCJIEI0BATEILCKON, TBOPUYECKOM JIESITEIIBHOCTH.

Ha usyuyenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE CPEIHETO OOIIETO
obOpazoBanus orBoautcsi 136 yacoB: B 10 kacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE MEpPeUYeHb JIADOPATOPHBIX H
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BHIOOP
MPOBECHHS JabOpPaTOPHBIX PAadOT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHbie THIIOTE3HI.
®dusznveckue 3aKoHbI M TEOpUM. ['paHUIBI TPUMEHHUMOCTH (PU3UUECKUX
3aKOHOB. [ [pHHIIMIT COOTBETCTBUSI.

Ponbs u MecTo pu3uku B popMHpOBAaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, ckOpocTh (CpelHss CKOPOCTb, MTHOBEHHAs] CKOPOCTH) M
YCKOPEHUE MaTepUaJIbHOW TOYKH, UX MPOCKIIMU HAa OCH CHUCTEMbI KOOpJMHAT.
CioxxeHue nepemMelieHuil u CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TEpPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonunennoe pnBwxkeHue. JIBH)KEHHME MaTEpUAIbHOM TOYKHA IO
OKPYKHOCTH C TMOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTbH,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, IICTTHBIE U PEMEHHBIC MIEPEIayH.

Jlemoncmpayuu

Monenb CHCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSMH, MPONUIAECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU NPH PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBMKEHHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABWKEHHUH TEJIA B )KUIKOCTHU WM Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHIIBI OTHOCUTEJIBHO OCH BpalleHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHUE: IOIIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCkOpEeHHOM NOABbEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MarepuanbHOW TOUKHM (T€a), CUCTEMbl MAaT€pUANIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPaHEHHUs HUMITYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpyXUHBL. [loTeHIMaNbHAsT dSHEpPrusi Tena BOIU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUM CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpouCTBa U NPAKTUYECKOE IPUMEHEHNE: BOJOMET, KOIIED,
MPYXWHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE ABUKEHHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyenue abCOMOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBwkenue. Hubdysus. Xapaxrep
JIBIKCHUS M B3aMMOJICHCTBUSL YACTHI] BelIlecTBA. Moneln CTpPOECHHS Tra3os,
KUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITHX
mozeneil. Macca u pa3mepsl MoJnekyd. KonuuecTtBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH UCaIbHOro rasa. AOCOJIOTHAs TeMIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUS dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHpaeneeBa—
Kinaneitpona. 3akon J{anerona. M3ompoiieccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BelecTBa. [padudeckoe TMpeACTaBICHUE  H30IMPOIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiThl 10 MU PYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas NpUupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HJICAIbHOIO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXJIYy  MHapamMeTpaMd  COCTOSIHUS
pPa3peKEHHOr0 Ta3a.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT SHEprus OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayuu: TemIONPOBOAHOCTh, KOHBEKIIUS, U3JIyYeHUE. Y AebHAas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 amuabatHOM mnporecce. [lepBbIii 3aK0H TEPMOJMHAMUKH.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K H3omporlieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

BTtopoii 3akon TepmoauHaMuku. HeoGpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TersioBele  MamuHbl.  [IpuHUMOBL  ACHCTBUA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanus PHEPrUM B TEIUIOBBIX MamiuHax. Koad@uiMeHT mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukin KapHo u ero kodpuIMEHT MOJe3HOTro
NEeNUCTBUS. DKOJIOTHYECKHUE TPOOIEMBI TEIIII0IHEPTETUKH.

TexHudeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBIIET
npoOku U3 OYTBUIKM IOJ ACHCTBHEM CXKATOro BO3JyXa, HarpeBaHue sdupa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATEINS.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenune u kuneHue. AOGCOTOTHAS
Y OTHOCHUTEJbHAs BJIAXKHOCTh BO31yXa. HacklleHHbIN T1ap. Y aeibHas TemjaoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT IaBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
cBOMCTB KpucTauioB. JKunakue kpucrtamibl. COBpEMEHHBIE MaTepUAIbL.
[1naBneHue u KpucTaIIU3anus. Y ieJapHas Teriora rmiasieHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijaa.

B3aumopeiictBue 3apsanoB. 3axkoH KynoHa. TodeyHBI 3JIEKTpHUYECKUI
3apsi. Daekrpuueckoe noiie. Hanpsok€HHOCTE AiekTpuueckoro mnois. [punnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jluaun HANPSHKEHHOCTH
AIEKTPUYECKOTO TOJISL.



PaGora cun oanekrpocratmyeckoro modsa.  [lorenuuan. PasHocTh
NOTEHUUANOB. [IpOBONHMKM W OUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckue ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
ANIEKTPOMETP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAgu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONMPOTHBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COETMHEHNUE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCT
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MYyYKOB.

[TonmympoBomuuku.  CoOcTBeHHass W MPUMECHasT  MPOBOJAMMOCTD
moynpoBoiHUKOB. CBoiicTBa Pp—N-niepexona. [lomympoBoIHUKOBBIEC TPUOOPHI.

ONEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENbHBIH U HECAaMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI H  (POTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsamoe wu3MepeHue HIEKTPOABIKYLIEH CcHiibl. KOpOTKOe 3aMblKaHUE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISE TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kjacce oCyIiecTBISETCS €
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3€U C KypcamMu MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAYUYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, PU3NUECKasl BEIIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe IBWKEHWE B JKHBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
PaBHOBECHUE), DIIEKTPUUECKHE SIBJICHUS B )KHUBOM MPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHME BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIh BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOIWIBHUK, KOHJIUIIUOHED,
TEXHOJIOTUM  TIOJIyYEHUS COBPEMEHHBIX MATEpPUAIOB, B TOM  YHUCIE
HAHOMATepUAJIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpPEeBATENbHBIE ~ TPUOOPHI,  AIEKTPOOCBETUTEIBHBIE  MPHUOOPHI,
rajbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThel. B3amMmoaelcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MaruntHoe nosie. BexkTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MAarHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHIAYyKUMU. KapTuHa TMHUNA MarHUTHOMN
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJIHMKA, KaTymku ¢ TokoM. OmnwsiT Opcrena. B3aumogeiicTtBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEKTPOMArHUTHOM WHAYKIWU. [IOTOK BEKTOpa MarHUTHOWU
WHIYKIAHA. OJIEKTPOJABWKYIAs CUJa WHIAYKIUMUA. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJIC€HHE CaMOMHAYKIUM. OJEKTPOABMKYIAs CHia
CAaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, HIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUHM OT CKOPOCTH
W3MEHECHUS MarHUTHOTO TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHYKIIHUH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHWYECKHE KoOJeOaHUS.
[Mapmonnyeckue konebanus. [lepuos, yactora, ammmutyna u ¢dasza KojieOaHUH.
[Ipy»xuHHBII MasiTHUK. Marematuueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATeIbHOM KOHType. AHAJOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KOJIeOATETLHOM KOHTYDE.

[IpeacraBnenne 0  3aryxalommux  KojeOaHuWsX.  BBIHYXIeHHBIC
MexaHudyeckne KosieOanus. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHusl.



ITepemennsbiii Tok. CHHYCOMAAQNBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKA. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
AIEKTPUYECKON DHEPrUHM. OKOJOTMYECKHE PHUCKHM IIPU  MPOU3BOJACTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCcTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON cHUCTEMbl (NMIPYKUHHBINA WU
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mocinenoBaTeNbHOM COEAMHEHUWH PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JIJIMHBI HUTU U MACChI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

MexaHnueckue BOJIHBI, ycloBUsI pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus W JJuHa BOJIHBL. llomepedHble W MPOAOJBHBIE BOJIHBI.
Nurtepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumHuas opuentaius BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiICTBA JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uarepdeperius. CKOpoCcTh JIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3J1eKTPOMarHuTHBIX BOJIH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecs Teo0 Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: 1 IPEeTOMIICHHS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION |
9aCTOTOM KOJeOaHMUIA.



HNccnegoBanue  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPa)K€HHE,
peIoMIICHHE, MTOJIApr3aIs, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
oHOpOaHOM cpene. JIyu cBera. ToueuHbli HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokazatenb npesomiieHud. [loaHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblid yro
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

ColOuparomie ¥ pacceuBarolue JUH3bI. ToHKas auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o00pakeHHil B
cOOMparoIMX W pacCeUBarONUMX JuH3aX. @DopMmyja TOHKOW JIMH3HIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT IBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipusanus cera.

TexHUYeCKHe YCTPOMCTBA M IPAKTUYECKOEC NPUMEHECHHUE: OYKH, JIyIia,
dboToanmapaT, MPOSKIIMOHHBIM armapar, MHUKPOCKOI, TEJIeCKOIN, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMoJIMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE WU TPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOTIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'panunbl  OPUMEHMMOCTH  KJIACCUYECKOM  MexaHukd. lloctymartsl
CIEHMAIBHOM TEOPUU OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsizb Macchl C JHEprued MW UMITYJIIbCOM PEISITUBUCTCKOW YaCTHIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u uccienoBanue (ororddexra. Onbitel A. I'. Cronerona.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHAs! OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOIIEHHE
(GOTOHOB TpU TEpPexXoje aTroMa C OAHOTO YPOBHSI PHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW HEPTrUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ae bpois.  KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3Ty4YCHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE NMPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuaeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpPOCHHs sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [erizenoepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [amma-
M3JIy4YeHue. 3aKOH paJMOaKTUBHOIO pacmaja.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jleext maccer sapa.

SAnepusle peakuuu. [lenenue u cuHTe3 A1€p.

SAnepubrit peakrop. Tepmosinepusiii cunte3. [IpobiaemMbl U EPCIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIC B3auMOJIeHCTBUs. EMMHCTBO (U3WYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHepruu CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpalbHBIA Kilacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IMOCJIEA0BATEIIBHOCTU. BHyTpeHHEE cTpoeHue
3BE3/1. COBPEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUN U 3BoJironuu ColiHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'amaktuka. Ilonoxxenue u apuxenune CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
SAIpax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUM JIJIsT  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311si CeBEpHOTO MONTYyIIapHUs U
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHpPA, POJb
¢dusnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 Kjacce oCyIecTBISETCS €
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C Kypcamy MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MMO3HAHUS: SBIICHUE, HAYYHBIM (haKT, THIMOTE3a, GU3NUecKas BEIHMYUHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOCKIUH HA OCH KOOPJIUHAT,



CJIO)KEHHE BEKTOPOB, MPOU3BOJHbBIC JJIEMEHTAPHBIX (DYHKIMH, MNpU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMAIM MIOCKUX QUuryp u oobéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJI, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOM  PEIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€XH MAarHUTHBIX PV,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: NVUHUW DIIEKTPOIEpElady, TE€HEPATOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS T€Yb, pajap, paaguoONpUEMHUK, TEIEBU30P,
anTeHHa, teiedon, CBY-neus, MpOEKIMOHHBINA anmapar, BOJIOKOHHAsI OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «DPu3nMKa» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHuss  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «Dusznukay
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
paclMpeHre >KU3HEHHOIO OIbITa W OIbITa JESITENBbHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIUTAHMSA:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJ€HAa POCCUIICKOIO 00IIECTBa;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHYECKUX H
JNEMOKPATHYECKNX LIEHHOCTEW;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aUMOJCHCTBOBATH C  COLUMAJBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXXJaHCKON WUJICHTUYHOCTH,
MMaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHHWE K TOCYIAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKMX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAss JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiie mnpodeccun M peanru30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHUIO M CamMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS



c(hOpMUPOBAHHOCTh JKOJOTMUECKOW KYJIbTYpbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JICUCTBUI B OKpYyXKalolled cpene Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTesbHBbIC YHUBEPCAJIbHbIE YUeOHbIe el CTBUA
Bba3oBble Jlornyeckne 1eicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LeNH NEATEIbHOCTH, 3a/aBaThb MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTM M MPOTUBOPEYHS] B PacCMATPUBAEMBIX
(U3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yNbTaTOB LIEJIAM, OLIEHUBATH PUCKHU MOCIEICTBHI I€ITEIbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJIOBHUSIX peEajbHOIO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHU U METOAaMU
(u3nUecKoi HayKH;

BJIaJ€Th  HAaBbIKAMM  y4€OHO-UCCJIENOBATEIbCKOW M IMPOEKTHOU
NEeATeIbHOCTH B 00JIacTH  (DU3WKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJIOB  pelIeHHus] 3aJad  (U3HUYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbBIX METOJOB MO3HAHUS;

BJQJ€Th BHUJAMH JEATEIBHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYaIIMSIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh MPUYUHHO-CJICJICTBEHHBIE CBSI3W M aKTyalM3upoBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HaXOIUTh apryMEHThI ISl JJOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OLEHHWBATh HMX JOCTOBEPHOCTb, MPOTHO3MPOBATH HU3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;



yMETh TIEPEHOCHUTHh 3HaHHS N0 (u3NKe B TMPAKTHYECKYIO 00JIacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABbIKAMHU TOJy4YeHUs] MHOpManuu (U3NUEeCKOro CoAepKaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh ITOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/71aBaTh TEKCThI (PU3MYECKOTO COJEPKAHMS B Pa3IMUHBIX (popmaTax ¢
yq€TOM Ha3HaueHHs HWHOOpPMAllUM U  1EJIeBOM  ayJuTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM H BO BHEYPOUHOUH
NEATEIBbHOCTH;

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX NEHCTBUN C YYETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUS T10 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXHaTh Pe3yibTaThl
COBMECTHOU pabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIIEHWBATh HJIEHW C ITIO3UIIUM HOBHW3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PAa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIBHOCTh B
obmact QUMK W aCTPOHOMHHM, BBISIBISATH MPOOJEMBbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TUIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W TIPEATIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmdpsATh paMKH  y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO APYJIUIIMH B 00JaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIeTh HAaBBIKAMHM II03HABATEJIIBHOM peduiekcuu Kak OCO3HaHUS
COBEpIIIa€MbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMATh PEIICHHUS IO X
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIMIHOKH.

B nporniecce 1ocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
AOMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATH THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEIH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXOJIS U3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JTIOJbMU, 3a00TUTHCSA, MPOSBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaTbl HA 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



JEMOHCTPUPOBATh HA IPUMEpPAX POJb U MeCTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEH M TBEPABIX TeJ,
TOYEYHBIN 2JIEKTPUUECKUN 3aps]l IPU pelieHur (HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (uU3MUYecKue SBJICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBWKEHHUE, CBOOOJHOE TaJeHue TeJ, JABUKEHUE TIO0
OKpY>KHOCTH, HWHEpUMs, B3auMojeiicTBue Tein, audPysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allUs, KHUIICHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE
JABJICHUSI Ta3a NPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aUMOJEHCTBUE 3aps/IOB;

OMKCHIBATh MEXaHUYECKOE JBMIKEHUE, UCTIONb3YS (PU3NUECKUE BEITNYUHBI:
KOOpAWHATA, MYTh, NEPEMEIICHUE, CKOPOCTb, YCKOPEHHUE, Macca Tena, CHIa,
UMITyJIbC ~ Tela, KUHETHYeCKass  dSHEpPrusi, IMOTCHIMAJbHAs  SHEPIHUs,
MexaHu4eckass paboTa, MeXaHW4YecKas MOIIHOCTh; MPU OMHCAHUM MPaBUIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIIOIb3YEMBIX BEIIUYUH, UX OOO3HAYCHUS U
€IMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENsI; TIPU ONUCAHWUW TIPABUIBHO TPAKTOBATh (PU3WYECKUIA CMBICT
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUECHMSI U €IUHUIIbI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE JJICKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ys] (PU3NUECKHE BEITMYWHBI:
ANEKTPUUECKUH 3apsifl, DIIEKTPUUECKOE TI0JIe, HAMPSHKEHHOCTH TOJIS, TOTCHITHAIT,
Pa3HOCTh TOTEHIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W €IUHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEITMYMHAMU;

aHAMM3UpOBaTh  (U3UYECKHME TPOIECCHl W SBJICHUS, HCIOJIB3YSA
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u 1l
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYNEPIO3UIIMU CHJI, TIPUHIIUI PAaBHOIIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJEKYJISIPHO-KMHETHUECKYI0  TEOPHIO
CTPOEHHSI BELIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW dHEPTruu
TEIUIOBOTO JIBWXKEHHUSI MOJEKYJ C aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXpPaHEHHUS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymona,
MIPU 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOe
BBIPOKEHHE U YCJIOBHSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATH OCHOBHBIC TMPUHLMUIBI JEUCTBUS MalllMH, NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyvarh YCJIOBHUS UX 0€30MacHOT0 MCIOJIb30BaHUS
B MTOBCETHEBHOM JKU3HU;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYUIECTBJISTh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHH, pU 3TOM KOHCTPYHPOBAaTh yYCTaHOBKY,
(uKcHupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U TpauKoB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0IroAaTh MpaBmiia O€30MACHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTOpPHOTO 00OPYIOBAHUS;

pemarh pacu€THbhle 3alayd C SIBHO 33JaHHON (U3NYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl M NPUHLUIBI, HA OCHOBE aHaM3a YCIOBUS
3aJlaui BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATh (DPU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pPEelIeHUs, MPOBOJUTH Pacu€Thl U OILICHUBATh
PEaIbHOCTD MOJTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCyKIEHHUI C OMOpON Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE ~ TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  OPEACTaBICHUS Y4YeOHOM M HAyYHO-TIONMYJISIPHOM
uHpOpMalMY, TOJYYEHHOW W3 Ppa3JIMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MMOBCEIHEBHOM KU3HU
st obecrieueHuss Oe3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsi COXPAHEHUS 37J0POBbS U COOTIOACHHSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOILEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLHUAIBHBIX pPOJEi,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsATh OO0S3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konmy oOyuenuss B 11 kijacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEITOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTBHIBATh TPAHUIBI NMPUMEHEHUS HW3YYCHHBIX (U3HUECKUX MOJETCH:
TOUCYHBINA DJCKTPUUECKUN 3apsil, Jyd CBETa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJCNIb aToMa, HYKJIOHHAs MOJENb aTOMHOTO sjipa TpPH PEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKas
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MAarHUTHOTO TIOJII Ha TPOBOJAHUK C TOKOM W JBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHECHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIHI ¥ TOIIPU3AIUI
CBeTa, TUCTIepCcHs cBeTa, hoTodntekTpudeckuit addexr (pororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEHIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, JJIEKTPUYECKYI0  TMPOBOJAMMOCTD  PA3JIMYHBIX  Cpel) W
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIONB3Y (PU3NYECKUE BEIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, padoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE M ONTHYECKas CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(u3HUECKUil CMBICI UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JAPYTUMHA BETTMYNHAMUY;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOIb3YS
¢du3nuecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclana, dHEPrus
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMbIX BEJMYMH, WX OOO3HAYEHUS W EJAWHHMIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHAMM3UpOBaTh  (DU3UYECKHME TPOIECChI M SIBICHUS, HCHOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U
MapajuyieIbHOTO COEAWHEHUs TPOBOAHUKOB, 3akoH JDxoyns—Jlenna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa 11t GoTodddexTa, 3aKOH COXPAHSHUs YDHEPTUH, 3aKOH COXPAHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPKEHUE U yCIIOBUSA (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuitbl JIopeHria;

CTPOUTh M OIMHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE€ IIJIOCKHUM 3EPKajioM,
TOHKOM JIMH301;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO HSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO 000pYAOBaHHUS, MPOBOIUTH OIBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBCHHBIE M3MEPCHHS (PU3NYCCKUX BEINYHH,
OpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUYECKHUX BEIIMYMH B BUAC TAOIUI[ U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHUS,

cOOIOIaTh TIpaBMiIa OE30MMACHOTO TPyIa IIPH MPOBEICHUHN HCCIICIOBaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JCATCIIBHOCTH  C  WCIOJB30BAHUEM  U3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SIBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYSCKUE 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/la4il BBIOUPATHh (PU3UYECKYIO MOJIENb, BBIACIATH (PU3UYECKHE BEIMYUHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYMBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  MPU  PEIICHHH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUISI  TOUCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIIPETAlMd HW  TPEJACTaBICHHUS Y4eOHOH ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMIHBIX HCTOYHHKOB, KPHTHYCCKU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMIIEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHUX
YCTPOWMCTB, pa3iluyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPH BKJIaJa POCCHUCKHX U 3apyOC)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
uist  obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHHYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHCHHS 37I0POBBS U COOJIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPYIIE C BBITOJHCHUEM Pa3JIMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYyallUsAX, aJCKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KosmuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
nporpamMmsbl padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 ®u3nKa U METOIbI ) 0 0 bu6mmoreka [IOK
' HAYYHOTO TIO3HAHUS https://m.edso0o.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunewaritka S 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica ! 0 0 https://m.edsoo.ru/7f41bf72
3aKkoHBI Eub 10K
nOIMoTeKa
23 COXPATICHIA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Uroro no pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
31 MOJIEKYJIAPHO- 9 0 1 bubnnoreka [JOK
' KAHETUYIECKOU https://m.edsoo.ru/7f41bf72

TEOpUU



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOJIUHAMHUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bubmuorexa [JOK
' BeniectBa. Mazosbie https://m.edso0o.ru/7f41bf72
TIePEXO/IbI
Uroro no pazneny 24

Paznen 4. JIEKTPOJAUHAMUKA

bubmuorexa [JOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
49 AIEKTPUICCKUI TOK. 19 bubnnoreka [JOK
' Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpemax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB I1O 68

I[TPOTPAMME



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

11 KITACC

HauMeHoBaHue KoanuyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPorpamMmMsbl padoTbI padoTbI
Paznen 1. JIEKTPOJIUHAMMUKA
MarunuTtHoe 1oJe. Bu6 TIOK
nOIMoTEKa
11 C)
JIeKTpOMArHHTHAA 1 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Uroro no pazneny 11
Pazgen 2. KOJIEBAHUSA 1 BOJITHbBI
MexaHu4ecKue 1 Bu6 1IOK
nOJIMOTEKA
2.1
HICKTPOMATHUTHBIC 9 0 1 https://m.edsoo.ru/7f41c97c
KoJieOaHus
MexaHu4ecKue u 516 1IOK
nOIMOTEKA
2.2
HNICKTPOMATHUTHBIC 5 1 0 https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6anoreka IIOK
2.3
Onmrexa 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OCHOBEBI cienMaIbLHON 56 ITOK
nOIMoTEKa
3.1
Teopun 4 1 0 https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTH



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

Hroro no pazaeny 4

Paszgen 4. KBAHTOBAS ®PU3UKA

41 ONeMeHThl KBAaHTOBOM 6 0 0 bubnuotexa [JOK

' OITHKHU https://m.edso00.ru/7f41c97c
but6mmoreka [IOK

4.2 Crpoctiie atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK

4.3 ATOMHO 57pO 5 1 0 https://m.edso00.ru/7f41c97¢c

Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DNIeMEHThI aCTPOHOMUU 7 1 0 bubnuorexa [IOK
' U acTpOpU3UKU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o6maromee 4 0 0 bu6nuorexa [IOK
' MOBTOpEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 5 7
YACOB I10 ITPOT'PAMME



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







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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