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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTesIbHON MpOrpaMMmbl, mpeactabiieHHbIX B GI'OC
COOQO, a Takxe c yd€toM (QeaepaibHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMmbl 10 (DU3MKE HampaBlieHO Ha (opMupoBaHHe
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO — moaxoaa. [Iporpamma 1o QU3MKE  COOTBETCTBYET
tpeboBanusiMm OI'OC COO k MmIaHUPyEeMbIM JHMYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4YEeHHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTD
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
(GU3MKK Ha YpOBHE CpeIHEro 001Iero oopa3oBaHus, IJIAHUPYEMbIE Pe3yIbTaThI
OCBOCHMS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEAMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

® IUTAHUPYEMBIE PE3YJITAThl OCBOEHUS Kypca (hU3MKU Ha 6a30BOM YPOBHE,

B TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO T0JIaM 00yUYEHUS;

e cosiepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

du3uka KaKk Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4yeOHOro MpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lkonpHBI Kypc (uukm —
CUCTEMOOOpa3yIoui  JIJIi  €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHH,
W3y4aeMbIX XHUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeesseT
XapakTep M Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUNM B CQepe DHEPreTHKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, IMOJYYEHUSI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBolicTBaMu © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHMIM TPUMEHSITh HAyYHBIH METOJ TO3HAHUA TIpU
BBITIOJIHEHUU UMHU YY€OHBIX UCCIICIOBAaHUM.

B ocHoBy kypca ¢usmku a1 YpOBHS CPEIHETrO OO0Iero oOpa3oBaHUs
MOJIOKEH ps HUACH, KOTOpPbIE MOKHO paccMaTpUBaTh KAaK MPUHIMIBI €ro
MOCTPOCHHSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pa3iesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKA
o0beMHEH BOKpYr GU3MYECKUX Teopuil. Bemymmm B Kypce SIBISIETCS
dbopMupoBaHUe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANIa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIEeCTBa, a TakKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPoOIeMaMHu.



Hoess npuxnaounou nanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKHMX U  TEXHOJOTUYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs MOCPEICTBOM BBEICHUS SJIEMEHTOB
collepKaHMs, TMOCBAMIEHHBIX H3KOJOTMYECKHM Tpo0jiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a TakkKe 00CYXICHUS
npoOieM  palMOHAIbHOTO  MPUPOJOMNOJIB30BAHUS M IKOJIOTHYECKOM
0€30I1aCHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMU Kypca (PM3UKU Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus ABJISAIOTCA puznueckure Teopuu (hopMupoBaHUe MPEACTABICHUM O
CTPYKTYpe OCTpOEHUsI PU3NYECKON Teopuu, posiv GyHAaAMEHTAIBHBIX 3aKOHOB
U TPUHLUWAIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJIE, TpaHUIaxX
OPUMEHUMOCTH TEOPHM, [JIsi OMHCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CuCTeMHO-JIeSITeIbHOCTHBIN TMOAX0A B Kypce (U3UKU pealn3yercs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JEeATEeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (UM3UKA — 3TO HCIOJIb30BaHUE
CUCTEMBbI (DPOHTANIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KOTOphle B Mmporpamme 1o (u3uke OObEIUHEHBI B OOIIUHA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OI[EHKH, OCYIIECTBIISIETCS
ydyacTHUKaMU 0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAaHUS W OCHallleHus kaOuHera ¢usuku. [Ipu sTom obecreunBaercs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE W3MEpPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH M MTOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPEJIOKEHHBIX THIIOTE3.

bonpioe BHUMaHUE yJEIsSETCs PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 33a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DM3UYECKOW MOJIENbIO, TO3BOJIIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jieia Kypca, TaKk U UHTETPUPYS
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYalliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€CIeueHUI0 Y4eOHOro rmporecca 0a30BbId ypOBEHb Kypca
Gu3NKKM Ha YpPOBHE CpEAHEro oOIIero oOpa3oBaHUs JOJDKEH H3y4aThCs B
YCIIOBUSAX MPEIMETHOTO KabuHeTa (PU3MUKHU WU B YCIOBUSIX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro IHKiIa. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOJAMMOE JIa0OpaTOpHOE OOOPYIOBAaHUE JJISl BBHIMOTHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYCHHUECKUX MPAKTHYECKUX pPadOT U
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaninoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M 00ECIeUMBAECT MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCICIOBAHMST W3Y4YaeMbIX SIBJICHUH W MPOIECCOB, OHMIUPHUUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
1a60paTOPHOTO O00OPYIOBAHUS JOJDKHBI OBITHh TOCTPOEHBI Ha KOMILJIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

¢ hOpMHUpPOBAHUE HHTEpPECAa M CTPEMJICHUS OOyYarouuxcsi K HaydYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE MX HMHTEIUICKTYyaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

®pa3BUTHUE TMPEACTaBICHU O HAYYHOM METOJIe I[O3HAaHUS W
dbopMHpOBaHUE HCCIAEAOBATEILCKOTO OTHOUIECHUSI K OKpPYXKalolUM
SBJICHUSIM;

¢ hOpMHUpPOBAHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3y4YeHHUs
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

® hOpMHUpPOBAHHE YMEHUN OOBSICHATH SBIEHUS C HCIOJIb30BAHUEM
(du3HUecKrX 3HAaHUHM 1 HAYYHBIX JOKa3aTeIbCTB;

e GOpMHUpPOBAHUE MPEJCTABICHUN O POJU (DU3MKU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHre TUX 11eNIel 00eCIeYBAETCS PEIICHUEM CIICTYIONINX 3a1a4 B

npoliecce M3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:
eIpUOOpPETeHHE  CHUCTeMbl  3HaHMK 00  0o0mmMX  (U3HMYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUSAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

e hOpMHUpPOBAHHE YMEHUN TNPUMEHAITh TEOPETUUYECKUE 3HAHUA JUIS
OOBsACHEHHS] (PU3NYECKUX SIBIICHUW B TPUPOJE U I TPUHSATHUS
IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

®OCBOCHHE CIIOCOOOB PEIICHUS pa3JIMYHBIX 3a/7ad C SBHO 3aJlaHHOMN
du3nyuecKkoil MOJIeNbI0, 3ajad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3nanue GuU3NUeCcKo MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;

e IOHUMaHUE (U3MUECKUX OCHOB W TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOHUCTB U  TEXHOJOTHYECKUX TMPOIECCOB, WX BIMUSIHUS Ha
OKPY>KaIOIIYIO CPELy;

® OBJIAJICHUE METOJAMH CaMOCTOSITEIIBHOTO TIJIAHUPOBAHUS U TPOBEICHUS
(bu3HUeCKNX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
oTpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTaTa;

® CO3/1aHUE YCIIOBUM ISl Pa3BUTUs YMEHHUM TPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHErO OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraempiii B mporpamMme 1o (U3MKe MEpeuYeHb JIA0OPATOPHBIX H
MIPAKTUYECKUX PaOOT SBISETCS PEKOMEHJIOBAHHBIM, YUYHUTENb JENaeT BHIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH 00yJaroIInXcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

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

®du3uka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMXeHUE. OTHOCUTEIBHOCTh MEXAHWUYECKOTO JIBUYKCHMUSI.
Cucrema otcuéra. TpaekTopus.

[Tepemenienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MATECPUATBHOW TOYKH, MX IMPOEKIHH HA OCH CHUCTEMbI KOOPIWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U IEPEMEUICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosiHOE TIasieHre. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonuuennoe pnBuxkeHue. JIB)KEHHME MaT€pUaJIbHOM TOYKH IIO
OKPYXHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHuueckne yCTpOWCTBA W MNPAKTUUYECKOE IPHUMEHECHHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCU€Ta, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyX€ U B Pa3pEKEHHOM ITPOCTPAHCTRBE.

Habmronenue nBrkeHUs Tena, OPOIICHHOTO IOJ] YIJIOM K TOPHU30HTY H
FOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Hanpagienne ckopocTl Ipu ABMKEHUH 10 OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MT'HOBEHHOW CKOPOCTH.

HccnengoBanue COOTHOLIEHUSI MEXKIY IyTSAMHU, MPOMJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[IpyHuun otHOcutenbHOCTH ['anmuies.  Ilepbid  3akoH  HproToHAa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

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

3akoH BcemHupHOro TaAroreHus. Cuna Tsxkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Bunpl TpeHus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS ITPU ABWKEHHUH TEJIA B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. I[lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOIALINITHUKH,
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 yckOpeHHOM OABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHS TBEPAOro Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMaliv.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mMexanuke

NmMnynbc MaTtepuanibHOW TOUYKHM (T€a), CUCTEMbl MaTEpUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunertnueckasi sHeprusi mMaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs dSHEpPrus Tena BOJIMU3U
MMOBEPXHOCTH 3EMJIH.

[loTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBsi3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
MPYXKWHHBIN NIUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE nBMXEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

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

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aMMOJICHCTBHUSL YaCTHI[ BeliecTBa. MoJelu CTPOCHHS Ta3oB,
KUJKOCTEH W TBEPHABIX Tel U OOBICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozeneil. Macca u pasmepsl Mojekyid. KomuwyecTtBo BemiecTBa. IlocTosiHHAs
ABorazapo.

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

Mogens wuzaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH UACAIbHOIrO raza. AOCOIIOTHAs TeMmIepaTrypa Kak Mepa
CpeaHEN KMHETHUYECKOM SHEPrud TEIJIOBOTO JABMXKEHHUs vacTull raza. [llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Kinaneitpona. 3akon J{anberona. M3ompoiieccsl B UAEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE HU30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOrO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

Ornpenenenre Macchl BO31yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXIy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M cmocoObl e€ wu3MeHeHus. KoinuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BellecTBa. KonnuecTBO TEIIOTHI P TEIJIONEpeaaye.



[Tonsatue o0 ammabatHoMm mpouecce. IlepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['paduueckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoaunHaMuku. HeoOpaTtuMoCTh IPOI1IECCOB B MIPUPOJIE.

TersioBble  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX  MAIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MaminHax. Koad@uIMeHT Mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3g@uIHMEHT MOJE3HOTOo
JEeNCTBUS. DKOJOTHYECKHUE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHUuecKre YCTPOHCTBA M MPAKTUUECKOE MNPUMEHEHHUE: JBHUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
mpoOKK W3 OYTBUIKW TIOJ JCMCTBHEM C)KaTOro BO3JyXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BHICOIEMOHCTPAIINS).

N3MeneHnne  BHYTpEeHHEW  dHepruu  (TemIeparypbl) Tela  IpHU
TeIuIonepeaaye.

OnpIT Mo aaumabaTHOMY pPaCHIMPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATelii BHYTPEHHEIO CropaHus,
PEAKTUBHOIO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3mepenune yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u KoHjaeHcalus. Mcnapenue u kunenue. AOCoIOTHAS
Y OTHOCHUTEJbHAS BJIAXHOCTh BO3AyXa. HacwllieHHBIN map. YaenbHas TemioTa
napooOpaszoBaHus. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUSI OT JIaBJICHHUS.

TBépmoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS
cBOMCTB KpucTaioB. JXuakue kpuctamiabl. COBpEMEHHbIE MaTepHUalbl.
[InaBrnenue u KpucTauIM3anus. Y aenbHas TerioTa miasiaeHus. Cyomumarusi.

YpaBHEeHHUE TEMI0BOTO OajaHca.

TexHuuecKkre yCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TTOJTYUYCHHUSI COBPEMEHHBIX MaTEpUAJIOB,
B TOM YMCJI€ HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MAPOB.

Kurnenue npu noHM>KEHHOM J1aBJICHUH.

CriocoObl u3MepeHus BIaXKHOCTH.

Habmronenune HarpeBaHus M TUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuxa

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

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpsox€HHocTs anekTpudeckoro nois. [puHiun
CYINEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunuun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun anekrpocraruyeckoro mossA. Ilorenuman. PasnHocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

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

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONPOTHBIICHHE BELIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma s TOJNHOM (3aMKHYTOM) snektpuyeckod 1enu. KopoTkoe
3aMbIKaHHE.

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

DIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmympoBonuuku.  CoOcTBeHHass W OpUMECHass  MPOBOJUMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DJIeKTpUUECKU TOK B razax. CamMOCTOSATENIbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTelIbHbIE MPUOOPHI,
ANIEKTPOOCBETUTETILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
IUON, TEPMUCTOPHI W (POTOPE3UCTOPHI,  TMOJYMPOBOJHUKOBBIA  JHOI,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepraia.

CwmemanHoe COeIMHEHUE TPOBOAHUKOB.



[Ipssmoe wu3MepeHue HAEKTpOoABMKYIIEH cuiibl. KopoTkoe 3aMblkaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, n1abopamoptsie pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIlecTBISETCS C
Y4ETOM COJZIEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE ¢ U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUMOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKIHUHU HAa OCH KOOPJIMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKMBOM mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), DIIEKTPUUECKUE SBICHUS B )KHUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W APYTHE), JABUTATE]b BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJYyYEHUs COBPEMEHHBIX MATEPUAJIOB, B TOM  YHUCJE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAs  3allMTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpEeBaTEIbHBIE  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  TPUOOPHI,
rajbBaHHKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMM MarHUTHOM MHIAYyKUMU. KapTuHa TWMHUN MarHUTHOU
WH]IYKIIMH TIOJISI HOCTOSIHHBIX MarHUTOB.

MarauTHOe 1OJi€ MPOBOJHHMKA C TOKOM. KapThHa NMHUNA HHAYKIHHA
MAarHUTHOTO TOJISI JJIMHHOTO MPSMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumonelicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

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

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHIYKIAHA. OJIEKTPOJABWKYINAs CUJIa WHIYKIMUA. 3aKOH SJIEKTPOMAarHUTHOM
uHaykuu dapanest.

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

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O ITy4yKa MAarHUTHBIM T1OJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUM OT CKOPOCTH
W3MEHCHHUSI MAarHUTHOT'O MMOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea S. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMrinTyaa u ¢asza KojJeOaHHi.
[IpyxuHHBII MAasiITHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoOHUYecKux KosieOanuid. [lpeBpaiieHue >HEPruM NpU TAPMOHUUYECKUX
KOJIeOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATEIhHOM KOHTYDE.

[IpenacraBnenne 0  3aryxarommx  KojeOaHuWsX.  BbIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennsbiit Tok. CHHYCOMIAJIbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO0 TOKAa. AMIUIUTYJHOE M JEHCTBYIOIIEE 3HAYCHHE CHUJIbI TOKA W
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: SJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TUHUYU 3IEKTPONEpEAaUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckre BOJIHBI, yclioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNleBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre ycTpoilCTBA M NMPAKTHUECKOE NMPUMEHEHHE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecst Te10 Kak UICTOYHUK 3BYKa.

Ha6nronenue otpakeHus: M IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KOJeOaHMUIA.



HUccnegoBanne  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaKCHUE,
peIoMIICHHE, MOJIApr3aIus, Tudpakius, HHTeppepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3oopakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

CoOuparomue W pacceuBaronue JHUH3bL. ToHkas muH3a. DOKyCHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. I[locTpoeHne n3o0pakeHHil B
coOMparoIMX U pacceuBaroOmUX JuH3aX. @opmysa TOHKOH JIMH3HIL.
YBennueHue, 1aBacMoe JTMH30U.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU OIITHUKH.

BonnoBast onrtuka. Mutepdepenmnus cera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBus HaOmOEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YciioBue HaOIIOACHUS
IJIaBHBIX MaKCMMyMOB MNpH TAJCHUM MOHOXPOMAaTHUYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaT, MPOCKIIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaAKIIMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue qucnepcuu cBeTa.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaresns npesoMIIeHUs CTEKIIA.

WccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEJIbHOCTH DUHILITEIHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C JSHEPrued U HMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®dotonbl. Popmyna [lmaHka cBs3u SHepruu (OTOHA C €ro YacTOTOM.
DOHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHeMIHEro GoTtorddexTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIJIOIIEHHE
(GOTOHOB TpU TEpexoje aToMa C OJAHOTO YPOBHSI PHEPTrUU Ha Jpyrou. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiictBa yactuil. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKa3bIBAIOIIUE CIOKHOCTb CTPOEeHUS siapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesdepdopnma mo  ompepeneHdro  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3IydyeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinonHnas monens siapa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

SnepHble peakunu. Jlenenue u CUHTE3 sIEp.

Anepnbiii peaktop. TepmosinepHsii cuHTe3. [IpoOiemMbl M MEPCIIEKTHUBEI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoapl HAOIIOAEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJECUCTBUA. EIMHCTBO (hU3MUYECKOM KapTHUHBI
MHpA.

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

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nus, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cucTema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEA0BATEIIbHOCTA. BHYTpeHHEE CTpOECHHE
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bostonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a3om c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesATEeIbHOCTH 4YEIOBEKa, POJIb U MECTO
GU3MKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢dusnueckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM pATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOIE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsSIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMy MaTE€MaTHKH,
OMONIOTHUH, XMMUH, TeoTpa(uu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAyYHOTO
MO3HAHUS: SIBICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,



CJIIO)KEHUE BEKTOpPOB, NPOU3BOJAHBIE AJIEMEHTAPHbIX (PYHKIUN, MPU3HAKU
noI00Ms1 TPEYTOJILHUKOB, ONpEeNieHNue IUIOMA IIOCKUX (GUryp u oodbéma
TeN.

buonocus: »nekTpuyeckue SBICHUS B KMBOM MpUpOJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: AVMHUM HIIEKTpoOIiepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANIEKTPOJIBUTATENb, UHIYKIIMOHHAS TI€Yb, pajap, paAuoONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoeKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAas Oatapes.



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

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEro OOIIEeTro
obpazoBaHuss  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHHUS yueOHOro mpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYarommxcs
PYKOBOJICTBOBAThCS  C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIMEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
paclMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJ€HAa POCCUICKOIO 00IIECTBa;

NPUHATUE TPAJAMIMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHYECKUX H
JNEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTBh BECTH COBMECTHYIO JIE€ATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCHCTBOBATh C  COLUMAJIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MMaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUAM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILETO PU3NYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YHuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU pear30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
UTaHBbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CcaMOOOpa3OBaHUIO B
o0nacTu GU3MKU HA NPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbl, OCO3HAHUE IJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JICUCTBUI B OKpyXKalolled cpene Ha
OCHOBE 3HaHUS 1[eJIel 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 OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTEeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTeqbHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
Bba3oBble Jlornyeckne AeiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTM M TNPOTUBOPEUHS B pPacCMATPUBAEMbBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIU3a UMEIOLIUXCS
MaTepUalbHbIX 1 HEMATEePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIIEICTBUIA I€ATEIbHOCTH;

KOOPJIIMHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEajbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHON TEPMHUHOJIOTHEN, KIIOUEBBIMU MOHATUAMHU U METOAAMHU
(u3nUecKoi HayKH;

BIIQJIETh  HaBBIKAMU  YYEOHO-MCCIEAOBATEIILCKOM W MPOEKTHON
NEATeIbHOCTY B 00JIacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY  TOMCKY  METOJOB  pelIeHHs 3ahad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB MO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIpPETALNH, MPeoOpPa30OBaHUI0 U MPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYalIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh NPUUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajaauy,
BBIJIBUTATh TUINOTE3y €€ PEeIlCHUs, HAXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh MX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEeSATEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;



yMETh TIEPEHOCUTh 3HaHMUS MO (QuU3NKe B MPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NTpeJjIaraTh OpPUTHHAIIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOy4YeHUs HMHOOpManuu (U3MIECKOr0 COACPKaHUS
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM APrOHOMUKH, TEXHHKU
0€30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TTPABOBBIX M 3TUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

co3/1aBaTh TEKCThI (PU3MUECKOTO COJEp>KaHHS B PA3IMUYHBIX (PopMmaTax ¢
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJIEBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJISTH OOIIEHHEe Ha Yypokax (U3UKM H BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W HCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKY W METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIINX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIAaTh Pe3yIbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusamnus:

CaMOCTOSTENIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmactu QUMK W aCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;



pacmupsTb paMKh  y4yeOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 0O0JACTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

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

BJIaJIeTh HAaBBIKAMM I[103HABATEJIIbHOM peduieKkcuM KaK OCO3HaHUs
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHUU Il OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apryYMEHTBI JIPYTUX TP aHalM3e Pe3yJIhbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUs TMYHOCTHBIX PE3YIbTaTOB OCBOCHHS IIPOTrpaMMBbl
no (Qu3uke I8 YpPOBHS CpeaHEro oOIero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN WHTEJJIEKT, MIpEANOIararouii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIIOYAIOMIETO  CHOCOOHOCTh  MOHUMATh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BHJETh HANpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
AOMOITMOHAIBHBIM W3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCrexXy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTBIBaTb €ro TMPU OCYIIECTBICHUH  OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JIOJbMU, 3a00TUTHCSA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjiacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MUpPA, B PAa3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JCATEIBHOCTHU JIOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHuU GU3UUECKUX 3a/1a4;

pacrio3HaBath (U3WUYecKue SBICHUSA (MPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
NpsIMOJIMHEWHOE JIBW)KEHHE, CBOOOJHOE TaJeHue Tell, JBWKEHUE IO
OKPYXXKHOCTH, WHEpIHUs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JBWKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TEJ, U3MEHEHHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PABHOBECHUE, UCIApEHUE, KOHACHCAIIMS,
IUTaBJICHUE, KPUCTAJUIM3allMs, KHUIIEHHE, BIIAXKHOCTh BO3/yXa, MOBBILIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MYyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHEe, Macca Tena, CuJa,
UMITyJIbC ~ Tela, KUHETHYeCKass  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIIMUYUHY
C IPYTUMH BEIMUMHAMY,

OMKCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWCTBA TEJ W TEIUJIOBBIC SBJICHMUS,
UCTIOJIb3YsT (pU3MUYECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTypa, CpEeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYJI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENSl; TPU ONMUCAHWW TPABUIIBHO TPAKTOBATh (PU3UUYECKHN CMBICI
UCIIOJIb3yeMbIX BEIIMYUH, WX 0003HAUYCHUS U €IUHUIIbI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsifl, DIIEKTPUUYECKOE T0JIe, HAMIPSKEHHOCTD MOJIsl, TOTCHITNAI,
Pa3HOCTh TOTEHIMAJIOB; MPHU OMUCAHWW TPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICJI HCTIOJBb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EJIUHUIIbI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEeITUYMHAMU;

aHAIM3UpOBaTh  (DU3MYECKHME TPOIECCh U SBJICHUS, HCIOJb3Ys
¢u3nueckrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemupHoro tsrotenus, I, Il u 11l
3ak0oHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM  OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KMHETHUUECKOW DHEPTUHU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, TEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS DJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3IN4aTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOe
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHATH OCHOBHBIE MPUHIUIBI JIEHCTBHUS MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI 1O HCCIEIOBAHUIO (PU3UYECKUX SIBICHUM H
IIPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJIATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUMN, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKcHpoOBaTh PE3yJIbTAThl MOJYUYEHHON 3aBUCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JIe TaOJIUII ¥ TpaUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;

coOmro/1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEJACHUU UCCIECI0OBAaHUN
B paMKaxX y4eOHOTO SKCIEepUMEHTa, Y4eOHO-UCCIEIOBATENbCKON U MPOEKTHOMN
NESTEIBHOCTH € WCIOJB30BAHMEM  W3MEPUTENIbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJadd C SBHO 3aJaHHONW (PU3UYECKONW MOJIEINbIO,
UCTIOJIb3Ys] (PU3MUYECKHE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHajgu3a YCIIOBUS
3a/1auyu BHIOUPATh (DU3UYECKYI0 MOJEIb, BBIACIATh (DPU3NUYECKUE BEIUYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO 1IETIOYKY PACCYXKICHUN C OMOPON HAa M3YUYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3a/Jad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUM  JJIsi  TIOWCKAa, CTPYKTYPHUPOBAHUSI,
UHTEpNpETallid W  TPEJCTaBICHUA y4eOHOW ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMaIIUK, TIOJYYCHHOW W3 PA3JIMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEro MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS TI0 (DU3UKE B TTOBCEIHEBHOM KUZHU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBINOJTHECHHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IUTAaHUPOBATh PabOTy TPYIIBI, PAMOHATBHO PACHpPEnesiTh OOS3aHHOCTH H
IUTAaHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXJIOTO U3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAYyYHOW KapTUHBI MUPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOJAEH, LIEJIOCTHOCTh U €AUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHMS] H3YUYEHHBIX (U3MUYECKUX MOJEIICH:
TOYEYHBIN SJICKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI HMCTOYHUK CBETa,
sliepHasi MOJEJIb aTOMa, HYKJIIOHHAs MOJeldb aTOMHOTO Sifpa MpU PpEeIlICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MarHUTOB, JJCKTPOMArHUTHAs ~ WHAYKIUS, JelcTBUE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS  3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtns, TuPpakIus U NOJIIpU3aLus
CBeTa, nucnepcus cBeta, potodnekrpudeckuit addext (hororddekr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NIMUHBIX  Cpel) |
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3Y (PU3NYECKHUE BEIIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO TOJs, cujia Awmmepa, cwia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE M ONTUYECKas Cuja JIMH3bI, IPU ONMUCAHUU MPABUILHO TPAKTOBATH
(bu3HUECKUl CMBICI UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKre BEIMYUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMIYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JAaHHYI (U3MYECKYIO BEIWYUHY C JPYTUMH
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
napajiieIbHOTO COEAMHEHHUS] TMPOBOJAHHMKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPacCHpOCTPaHEHUS
CBETa, 3aKOHbI OTPAKEHHS CBETA, 3aKOHBI IMPEJIOMIICHUS CBETa, yYpaBHECHHE
Oiinmrerina st GoTodddexTa, 3aKOH COXpAHSHHS JHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHEHHS
MacCOBOTO YHCJIA, MOCTYJaThl bopa, 3aK0H pajiIMOaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYECKOe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsaTh HampaBlieHWe BEKTOpa WHIYKIUM MArHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJB30BAHUEM MPSMBIX MU KOCBEHHBIX W3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y Y4YeOHOTO HSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWs, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPEHHsI (PU3NUCCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAIBHBIA CIOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOMYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYMH B BUAC TAOIHUI[ U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JCATCNIBHOCTH  C  HCTOJB30BAHUEM  HW3MEPHUTEIBHBIX  YCTPOWCTB H
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/1auyd BBIOUpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (DU3NYECKUE BEIMYUHBI U
dbopMynbl, HEOOXOIUMBIE 71l €€ PelIeHUs], TPOBOJUTh PACUEThl U OIEHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUMHBI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HAa M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEHIeHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPUPOBaHWS,
UHTEpNpETallid W  TPEJCTaBlIeHUA y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh yCJIOBHUS WX 0€30MacHOr0  HUCIOJIb30BAaHUS B
MIOBCEIHEBHOM KM3HU;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPY’KAIOIIETO MUpPa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 0 (U3UKE B TIOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYIKAIOIIEH Cpejie;

paboTaTth B TPYIIE C BBIIOJHECHHEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO PaCHpenessiTh OOS3aHHOCTH H
IUTAHUPOBATh JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIlUsAX, aJIeKBaTHO
OIICHMBATh BKJQJ KaXJOr0 U3 YYaCTHUKOB TPYNIbl B  pEIICHUE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KoJsun4yecTBo 4acos

Ne JuaexkTpoHHbIe (HU(poBHIE) 00pa3oBaTebHbIE
pa3/1esioB U TeM

n/n Bcero pecypcsl

NPOrpaMmblI

KonTposibHbIe padoThI

Paznea 1. DU3UKA U METO/IbI HAYY

HOI'O ITIO3HAHUA

dusnka U METOJIbI

1.1 2 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
HAYYHOTO ITO3HAHWSI
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHUS B 6 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro mo pazueny 18
Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMOJINHAMHNKA
OCHOBBI
31 | MorerymIpHOT 9 Bu6miorexa [[OK https://m.eds00.ru/7f41bf72
KUHETHYECKOU
TECOPHH
O
3.2 CHOBBI 10 1 Bubmiorexa [{OK https://m.edso0.ru/7f41bf72

TCPMOANHAMHUKN
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ArperaTHble

33 | cocton 5 BuGanorexa LIOK https://m.edso0.ru/7f41bf72
BCIIICCTBA. da3zoBbIc
11(5 01, (021833
Uroro no pazgeny 24

Paznea 4. JIEKTPOJAUHAMUKA

41 DIIeKTpOCTaTUKA 10 bu6nuoreka L{OK https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
4.2 SUCKIPHACCIH TOK. 12 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
Toku B pa3nu4HbIX
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB IIO 68

[NPOTPAMME



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

HaumenoBanue KoanuecTBO 4acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3aesioB U TeM

n/n Bcecero K()HTpo,]'[[,]-[],[e paﬁoT],[ oﬁpasosaTeanme pecypchl
NMPOrpaMMbl

Paznen 1. JIEKTPOJIUMHAMMUKA

MarsuTHoe I10JI€.

1.1 DJIeKTpOMarHuTHas 11 1 bu6nuoreka L{OK https://m.edsoo.ru/7f41c97c
WUHIYKINS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
Mexanuueckue u
2.1 AIIEKTPOMarHuTHBIE 9 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
KoseOaHus
Mexanuueckue u
2.2 AIIEKTPOMarHuTHHIE 5 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 Onrtuka 10 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBHI CIIEIIHATBHON

3.1 Teopuu 4 1 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
OTHOCUTCJIBHOCTHU
Hroro no pasaeny 4
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Paszgen 4. KBAHTOBAS ®PU3UKA

5 -
4.1 JICMCHTbL KBATTOBOH 6 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
OIITUKU
4.2 Crtpoenue aToma 4 bubnmuoteka [{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

C)
51 FICMEHTH! aCTPOHOMIH 7 1 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
1 acTpoHu3uKH

Hroro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Obobmaiowee 4 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
IIOBTOPEHHE
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4
YACOB I10 [TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usmnka, 10 knacc/ Mskumes ['.5., byxosnes b.b., Corckuit H.H. mon penakuueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey
» ®usmka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nion penakuueit

[TapdentpeBoit H.A., AkimonepHoe obmectBo «M3natenbeTBo «IIpocBerieHuey

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bu6nmoreka LIOK https://m.edsoo.ru/7f41bf72

MoanncaHo umdposoi

PVIFI/IHa CBeTnaHa nognucbto: PurnHa CeeTtnaHa

HunkonaesHa
HukonaeBHa [lata: 2023.09.20 09:24:59
+03'00"
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