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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yaebHoro npeamera «duszuka» mis 10-11 kimaccor pazpaboTana
Ha OCHOBE CIIEAYIOIIMX HOPMAaTUBHO-IPABOBBIX JOKYMEHTOB:

» OenepanbHblil 3aK0H OT 29.12.2012r. No273-03 «O06 obpazoanuu B Poccuiickoi
Oenepanuny.

» QdenepanbHBIl TOCYJApPCTBEHHBINM 00pa30BaTEeNbHBINA CTAaHAAPT CPEAHETO OOIIEro
obpazoBanms (pukas Ne 413 Muno6prayku Poccun ot 17.05.2012 r. ¢ u3MeHEeHUsIMU Ha
12.08.2022 1.)

» OenepanpHas pabodast mporpaMma cpeaHero oouiero oopa3oBanus Mo PUHKE.

* YcraB MKOYVY «IlopoTHUKOBCKast COID».

* OOII COO MKOY «I1opOTHMKOBCKAsI COLD».

O01mas xapakTepucTuka y4e0HoOro npeamera « @uzukay.

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CPEHEro 00IIero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOECHMS OCHOBHOM
oOpasoBarenbHON Mporpammel, mnpenacrasieHHbix B OI'OC COO, a Ttakke ¢ y4éTom
dbenepanbHON paboueill MporpaMMbl BOCIIUTAHUS M KOHIEMIIMU MPEnojaaBaHusi y4eOHOTro
npenmera «@Pusuka» B 00pazoBaTelbHbIX opranu3zanusx Poccuiickoit ®eneparum,
peann3yonMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

CopeprkaHre nporpaMmbl 0 (PU3UKE HANIPaBJICHO HA (POPMUPOBAHUE €CTECTBEHHO -
Hay4YHOM KapTHHBI Mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHun ux (u3NKe Ha
0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IESITEIbBHOCTHOTO noixoa. [Tporpamma no ¢usuke
cootBercTBYyeT TpedboBaHusIM PI'OC COO K mIaHUPyEMBIM JIMYHOCTHBIM, IPEAMETHBIM H
METalpeIMETHBIM ~ PE3yJIbTaTaM OOY4YEHHs, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh
peanu3anuu MEXNPEIMETHBIX CBs3eld (M3MKU C €CTECTBEHHO - HAYYHBIMH Y4COHBIMU
npeaMeramMu. B Hell ompenensitoTcs OCHOBHBIE 1€ M3Y4YEeHHMsT (PU3UKU Ha YpOBHE
cpenHero oOmiero oOpa3oBaHusl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU:
JUYHOCTHBIE, METaIlpeIMETHBIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

IUTAHUPYEMBbIE pe3yNbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YHUCIe MPEAMETHBIE PE3yIbTaThl 110 ToAaM 00y4deHHUs;

coJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojaM 00 y4eHusl.

[Iporpamma 1o ¢u3uke MOXKET OBbITh HCIOJIb30BAHA YUMTENIAIMH KaK OCHOBa IS
COCTaBJIEHHUs] CBOMX pabouux mnporpamm. Ilpu pazpaboTke pabouell mporpamMmbl B
TEMaTUYECKOM IUJIAHUPOBAHUM JOJDKHBI OBITh YYTEHbl BO3MOXHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (UUQPPOBBIX) 00pa30BaTEIbHBIX PECYpPCOB, SBISIOMIMXCS Y4eOHO -
METOJAMYECKUMHU MaTepraiaMH (MyJIbTUMEIUNHBIE TPOrPaMMBbl, AJIEKTPOHHbBIE YUEOHUKH
W 3aJaYHUKH, DJIEKTPOHHbIE OUOIMOTEKH, BHUpPTyalbHbIE J1abOpPaTOPUU, HIPOBBIE
IPOrpaMMbl, KOJJIEKIIMH IU(POBBIX 00pa30BaATENbHBIX PECYPCOB), PEATU3YIOIIUMHU
JTUIAKTUYECKUE BO3MOXKHOCTH  HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX — TEXHOJIOTHUH,
coJIepyKaHue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa30BaHUU.

[Iporpamma 10 ¢u3MKe HE CKOBBIBA€T TBOPUYECKYH) HWHUIMATUBY YyUyUTEIEH U
IPENOCTABISIET BO3MOXKHOCTD JUISl pEaIU3ally Pa3IMYHbIX METOJUYECKHUX IMOIXOJ0B K



opraHuzalMu o00y4deHusi (¢uU3MKE MpU YCIOBUU COXpaHEHUs 00s3aTeIbHOM YacTu
COZIEpKaHUS Kypca.

du3nuka Kak Hayka o HamOoJiee OOIIMX 3aKOHAX MPHUPObl, BHICTyINAas B KauyeCcTBE
y4eOHOro MpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ, B CHUCTEMY 3HAHHM 00
okpyxatoiieMm mupe. [IkonbHbIN Kypc QUMK - CUCTEMOOOPa3yIOIIHA ISl €CTECTBEHHO-
HAyYHBIX Y4€OHBIX TPEIMETOB, MOCKOJbKY (U3HUECKHE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB M SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosiorued, guzndeckod reorpadueid u
acTpoHomuel. Mcnonb30BaHue 1 akTUBHOE MTPUMEHEHUE (DU3NYECKUX 3HAHUM OIpeaesseT
XapaKkTep W pa3BUTUE PAa3HOOOPA3HBIX TEXHOJOTHMH B cdepe dHEPreTHKH, TPaHCIOPTA,
OCBOEHHUS KOCMOCa, MOJTYyYEHUSI HOBBIX MATEPHAIIOB C 3aIaHHBIMU CBOMCTBAMU U JIPYTHX.
N3yyenue (Pu3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTHUHBI Mupa oOydaromuxcs, B (GopMupoBaHHE yYMEHUU NPUMEHSITh HAYYHBIH METOJ
MO3HAHMS TIPU BBIMOJHEHUN UMH Y4€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku njs ypoBHS CpeaHETro oOmero oopa3oBaHus MOJOKEH Psi
Ui, KOTOpbIE MOKHO PACCMATPUBATh KAK MPHUHIIUIIBI €r0 MTOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJAEPXHUT MaTepual U3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU € HEW Marepuan Kypca (pU3UKU 0O0beINHEH
BOKpYT (pu3nueckux teopuid. Benymum B Kypce siBisieTcs pOpMUpOBaHUE NIPEICTABICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peamuzanus NOpeanosiara€T  HMCHOJIb30BAHHE
TYMAaHUTAPHOTO MOTEHIHANIA (PU3HUYECKOW HAYKH, OCMBICIICHHE CBS3U Pa3BUTUS (DU3UKH C
pazBuTHEeM OOIIECTBa, a TakXKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TpoOIeMaMu.

Hoes npuknaomoii nanpasenennocmu. Kypc Qu3umku mnpeanonaraeT 3HAKOMCTBO C
IIMPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJOTHUYECKHX MPUIOKEHUN M3YYEHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS HJIEMEHTOB COJIEP)KAaHUA,
MNOCBSIIEHHBIX HKOJIOTMYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C
pa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takke OOCYXIeHHUs MpoOJjeM palloOHaIbHOTIO
IPUPOIONIOIB30BAHUS M KOJOTHUYECKON OE30MaCHOCTH.

Crep>KHEBBIMU  3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBanusi sBIsitOTCH  (pusnmueckue Teopun (popmMupoBaHHE MPEACTABICHUN O
CTPYKType TMOCTpOeHHUs (PU3MUECKONH Teopuu, poJin (PyHIAMEHTAIBHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O HPUPOJE, I'PAHMLAX NPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHUS €CTECTBEHHO -HAYYHBIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/A B Kypce (GU3UKH pealu3yeTcs MPExXIe BCETo 3a
Ccu€T OpraHM3alMM HKCIEPUMEHTAIbHON NAeATeIbHOCTH oOywatomuxcs. s 6azoBoro
YPOBHS Kypca (U3UKH - 3TO UCIOJIb30BAaHUE CUCTEMbl (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JTAOOPATOPHBIX PabOT, KOTOPhIE B IporpamMme 1o Ghu3nke 00beANHEHBI
B OOLIMII CIMCOK YYEHUYECKHX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM HEpeyHe
7a00paTOpHBIX pabOT, NPOBOAUMBIX [IJIi KOHTPOJISI W  OUEHKH, OCYIIECTBISIETCS



y4aCTHUKaMU 00pa30BaTENIbHOIO IPOLECCa UCXOAS M3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHaleHus: kabuHera Qusuku. [Ipu 3TOoM obecrneunBaercs OBIaJeHUE OOYUYaAIOIIUMUCS
YMEHHUSIMHU TIPOBOJIUTH KOCBEHHBIE U3MEPEHHUSI, HCCIIEA0BAHUS 3aBUCUMOCTEN (DHU3HUECKUX
BEJIMYMH U MIOCTAHOBKY OMBITOB IO MPOBEPKE MPEI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHue ynemnsieTcsl PelieHUI0 pacyETHBIX M KayeCTBEHHBIX 3anad. [Ipu
3TOM ISl PAcu€THBIX 3aJa4 TMPUOPUTETOM SIBIAIOTCS 3aJaud C SIBHO 3aJaHHOMN
(bu3nYECKOil MOJIEINBIO, TTO3BOJISIONINE MPUMEHSITh U3YUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH
KaK M3 OJIHOTO pas3jelia Kypca, TaK W HMHTETpUpys 3HAHUS M3 pa3HbIX pasnernos. s
KaueCTBEHHBIX 3aJ]ad MPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKAHUS
duznyecKkux SBICHUM M TPOIECCOB B OKPYXAIOUIeH >KU3HHU, Tpedyrolue BbIOOpa
buznyecKoi MOAeNU AJis CUTYalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k marepualbHO-TEXHUYECKOMY
obecrneyeHnIo yueOHoro mpoiecca 6a30BbId YPOBEHb Kypca (M3UKH HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs JOHKEH M3y4aThCS B YCJIOBHUAX IMPEAMETHOTO KaOuWHeTa (DU3UKU
WIH B YCJIOBUSIX HHTETPUPOBAHHOTO KAOMHETA MPEIMETOB €CTECTBEHHO -HAYYHOTO LIMKIIA.
B kabunere ¢u3uku MOMKHO OBITH HEOOXOaUMOE JabopaTOopHOE O0O0pYIIOBaHUE IS
BBIMIOJHEHMSI YKa3aHHBIX B MPOrpaMMe Mo (PU3MKE YUYEHUUECKHX MPaKTUUYECKHX paboT U
JEMOHCTpaLlMOHHOE 000PYAOBaHHUE.

JleMoHCTpalnoHHOE 000pyAoBaHuEe (HOPMUPYETCS B COOTBETCTBUU C MPUHLHUIIOM
MUHUMAJIBbHON JOCTaATOYHOCTH M 00ECIEYMBAET IIOCTAHOBKY IEPEUMCICHHBIX B
nporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTPAlUi [UIsl HCCIENOBAaHUS HM3y4aeMbIX
SBJICHUN U MPOLIECCOB, HIMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHUM.

JIaGoparopHoe 00opy10BaHUE JJI1 YUEHUUECKUX IPAKTUUECKUX padoT popMupyeTcs
B BHJIE TEMATUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B PACUETe OJTHOTO KOMIUIEKTAa Ha
IByX oOyuarouuxcs. Temarnyeckue KOMIUIEKThI JaO0OpaTOpPHOro 000pyI0OBaHUS JTOJIKHBI
OBITh MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUH aHAJIOTOBBIX W ITU(POBBIX PUOOPOB,
a TaKk)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ LU(POBBIX TaOOPATOPHIA.

Lean 1 0c00eHHOCTH U3YUYEeHHA Y4eOHOro npeaMmera «Du3suKa».

OCHOBHBIMHU TIEJISIMU H3y4eHUs (PUZHKHU B 00111eM 00pa30BaHUHU SIBIISIFOTCS:

dopMupoBaHrHe HHTEpeca W CTpEeMJICHHS OOYYaloIUXCs K HAaydHOMY HW3YYEHHUIO
MPUPOBI, PA3BUTHE WX MHTCIIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUI O HAyYHOM METOJEe TIO3HaHWS © (POPMHUPOBaAHUE
MCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOITUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUSI Kak pe3yjbTaTa HW3Y4YEHHUS OCHOB
CTPOCHHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopmupoBaHre YMEHUN OOBACHSTH SIBJICHUS C MCTIOJb30BaHNEM (DU3UUECKUX 3HAHUHN
Y HAyYHBIX JIOKA3aTeIbCTB;

dbopmupoBaHUe MIPEACTABICHHUIN O POJIU (DU3UKHU TSl pa3BUTHS IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxenne 3TuX 1enei obecrneunBaeTcs pelieHreM CIeAyIONINX 3a/1a4 B MPoIiecce
M3y4eHus Kypca (U3UKU Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

npuoOpeTeHNEe CUCTEMBI 3HAHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,



TEOpUSIX, BKJIIOYAS MEXAHUKY, MOJIEKYJSPHYIO (QU3UKY, SJIEKTPOAMHAMHUKY, KBAaHTOBYIO
(bU3UKY U 3JIEMEHTHI acTPOPU3UKH;

dbopMHUpOBaHUE YMEHHUI NPUMEHSTh TEOPETUYECKUE 3HAHUSA HJs OObSICHEHUS
bu3nUecKuX SBJICHUM B TMPUPOJAE U JJIsl TMPUHATHS TNPAKTUUYECKUX PEHICHUH B
MOBCE/IHEBHOM )KU3HU;

OCBOCHME CIIOCOOOB pEIICHHUs PA3IMYHBIX 3aJlad C SIBHO 3aJaHHON (u3nyeckoi
MOJIENBIO, 33/1ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3/1aHue (PU3UUYECKONW MOEIH,
aJICKBaTHOM YCIIOBUSIM 33/1a4H;

NMOHUMAaHUEe (PU3UIECKUX OCHOB M TPHUHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMNCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIIbHOTO TITAHUPOBAHUS U MPOBEACHUS (DU3UICCKUX
AKCIEPUMEHTOB, aHAJIM3a U UHTEpIpeTalny UH(HOPMaALUK, ONPEIETIEHUS T0CTOBEPHOCTU
MOJIYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJIOBUM JJISI pa3BUTUS YMEHMH MPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

B otnenpHBIX cinydasx Kypce (pusumku 6a30BOr0 ypoBHS MOXKET M3y4yaThCs B 00BEME
204 yaca 3a nBa rojga oOydenus (3 u B Hegenmto B 10 m 11 kmaccax). B atom ciyuae
yBeIMUYUBaeTCss He MeHee 4yeM a0 20 4 pe3epBHOE BpeMs, KOTOPOE HCHOJIb3YETCs
yUYUTEIeM Il W3YyUYEHHS BOIPOCOB, TECHO CBS3aHHBIX C BBIOpPAHHBIM MpoduIeM
0o0yueHUs, U yBEJIWYMBAETCA yueOHas Harpys3ka, OTBOJMMAsi Ha W3YYEHHUE MEXaHUKU,
MOJIEKYISIPHON (DMBUKHU U DJEKTPOJUHAMUKH, 32 CUET pacUIMpPEHUs yucia J1abopaTOPHBIX
paboT HCCIIEeN0BaTENbCKOTO XapaKkTepa U YPOKOB PEIICHUS] KAYECTBEHHBIX UM PaCUETHBIX
3a/1ad.

Mecto yuyeOHoro npeamera « @Pusuka» B y4eOHOM ILIaHe.

Ha u3ydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE Cpe/IHETO 00111ero 00pa3oBaHus
oTBoauTcs 136 yacos: B 10 kitacce - 68 yacoB (2 yaca B Heaento), B 11 knacce - 68 yacos

(2 gaca B HezeO).
INJIAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJibTAThI

JIngyHOCTHBIE pE3yJabTAaThl OCBOCHHS Yy4ueOHOro mpeamera «®DU3UKA» JTOJKHBI
OTpaXkaTh  TOTOBHOCTH M CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJCTBOBATHCS
cOpMHUpPOBAaHHOM  BHYTPEHHEM  TO3UIMEH  JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpHMEHTAIINH, TTO3UTUBHBIX BHYTPEHHUX YOCKJICHHH, COOTBETCTBYIOIIUX TPaTUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOro OOIIeCTBa, pacIIMpeHHe >KU3HEHHOTO OIbITa W OIbITa
JIESTEIBHOCTH B TMPOILIECCE pealv3alid OCHOBHBIX HAIIPABJICHUN BOCIUTATEILHOMU
JIESITEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa)k1aHCKOTO BOCTIUTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TMMO3UIMKA OOYyYaroIIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCUICKOTO OOIIECTBA;

MIPUHSATHE TPAIULIMOHHBIX 00111€UeTOBEUECKUX T'YMaHUCTUYECKUX "
JIEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPaAKIAHCKOTO



o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTENbHON OpraHu3alluu;

YMEHUE B3aMMOJICHCTBOBATh C COLIMAJIIbHBIMA MHCTUTYTaMU B COOTBETCTBHUHU C HX
GYyHKUUSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) MaTPUOTUYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKOM TPAKTAHCKON UICHTUYHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K T'OCYIAPCTBEHHBIM CHMBOJIAM, TOCTHKEHHUSIM POCCUNCKUX
yu€HBIX B 00J7aCTH (PU3UKHU U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

C(bOpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHMH:A, OTHYCCKOI'O ITOBCACHHA,
CIIOCOOHOCTh OIOCHUBATL CUTYyaAallUIO U IIPUHUMATL OCO3HAHHBIC PCINCHHA, OPUCHTHPYACH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU, B TOM YHUCJIC B JCATCIIbHOCTU y‘IéHOFO;

OCO3HAHUC JIMIHOT'O BKJIaZd B IIOCTPOCHHUC YCTOI‘/’I‘II/IBOI‘O 6yzlymero;

4) 5CTETUYECKOTO BOCITUTAHUSL:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIOUYas 3CTETUKY HAYyYHOTO TBOPYECTBA,
IpUCYLIEro (pU3NYECKO HayKe;

5) TpyA0BOr0 BOCIIUTAHUS:

MHTEpPEC K PA3IUYHBIM cdepaM Mpo(PEecCHOHATBHON AESITENBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIN BHIOOp OymyIiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTbH U CLIOCOOHOCTh K 00Opa30BaHUIO U caMOOOPa30BaHUIO B 00JacCTH (PU3UKU
Ha IPOTSKEHUHU BCEU KU3HH;

6) PKOJIOTHYE€CKOI'0 BOCIIMTAHUS:

c(OpPMHPOBAHHOCTDH IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHE TJIOOATBHOIO Xapakrepa
AKOJIOTUYECKUX TIPOOIIEM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICHCTBUM B OKpYXKAlOIIEH Cpele Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacmupenue ombiTa JEATEIBHOCTH 3KOJOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) UEHHOCTH HAYYHOT'O MO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (U3UUECKON HAYKH;

OCO3HAHHWE LIEHHOCTU HAyYHOM MAESITENbHOCTH, TOTOBHOCTh B MPOLECCE U3YUCHUS
(U3UKH OCYILIECTBISATh MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITENbHOCTh HHIUBUIYaTbHO
U B TpyIIeE.

MeranpeaMeTHbie pe3yJabTaThl

ITo3HaBaTe/IbHBbIC YHHBEpPCaJdbHbIe yueOHbIe AeiicTBUS Ba3oBble jjornyeckue
ACHCTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U AKTYaIU3UPOBATh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;



ONPENEIIATH LEIH AECATEIBbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTHKECHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3zpabarbiBaTh IUIAH pEIICHUS MpoOJeMbl C YYETOM aHajau3a HUMEIoLUXcs
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb, OLICHUBATHb COOTBETCTBUE PE3YIbTATOB
L[EJIIM, OLIEHUBATh PUCKU IIOCIIEICTBUH ACATEIBbHOCTH;

KOOPAMHUPOBATh U BBHITIONHATH PabOTy B YCIOBUSAX pPEajIbHOTO, BUPTYAIBHOTO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE TIPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble nccnenoBaTenbCKue 1eHCTBUS:

BJIA/J€Th HAyYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TIOHATUAMU U METOJaMHU
($u3znyecKoil HayKu;

BJIa/IETh HABBIKAMH y4e€OHO-MCCIIEOBATENICKON M MPOEKTHOM JEATENIbHOCTH B 00JacTH
($u3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATENIEHOMY MTOMCKY METOAO0B PEIICHUS
3a/1a4 (PU3HUECKOTO COAEPKaHUS, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHHUS;

BJIAJETh BUJIAMHU JIEATEILHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALIUH,
npeoOpa3oBaHUI0 U NMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyalHsIX, B TOM YHUCIE MPHU
CO3J]aHUU YYEOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3a/]ady, BBIIBUIATh
TUNOTE3y €€ PELICHHs, HaXOAUTh apryMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX YTBEPXKIACHU,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEILLICHHUS,

aHAIM3UPOBAaTh IOJYYEHHBIE B XOJ€ PELICHUS 3aJayd pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHpPOBATH COOCTBEHHBIE 331Ul B 00pa30BaTEIbHON IEATEIBHOCTH,
B TOM YHCJI€ IPU U3yUYECHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT; YMETh
NEPEHOCUTD 3HAHUS MO (PU3MKE B MPAKTUUECKYIO 00JIaCTh )KU3HEACATEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEIaraTh OpUruHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabota ¢ undopmaruei:

BJIAJCTh HAaBBIKAMH TIONy4YeHUS WHPopManuu (U3HYECKOTO COACpXKAHUS W3
UCTOYHUKOB Pa3HBIX THUIIOB, CAaMOCTOSITEIHPHO OCYIICCTBISATh IOWCK, aHaJW3,
CHUCTEMATH3aIMI0 W HWHTEPIPETAlMi0 HWHOOPMAIMU pa3IWYHBIX BHJIOB U (opm
IIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

WCITIOJIB30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTUHA B
pEIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a7a4 C COOJIIOICHUEM
TpeOOBAHMI SPrOHOMHUKU, TEXHHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus,
MPABOBBIX U AITHUYECKUX HOPM, HOPM MH(GOPMAITMOHHOM 06€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJIEPKaHUS B PA3IUYHBIX (opMarax ¢ yd&éTom
Ha3HaueHUs WHGOPMAIMM W I1IeJIEBOM ayAUTOpPUHU, BBHIOUpAs ONTHUMAIbHYIO (opmy



NpEACTAaBJICHUA U BU3yaJIUu3alliu.

KoMmMyHuKaTHBHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA:

OO0uenue:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU /€SI TEIIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYallMd U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3bIKOBBIX
CPEACTB;

MOHUMATh U UCIOJB30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIUBUTyJIbHOU PabOTHI;
BBIOMPATH TEMATUKY U METOBI COBMECTHBIX JEHCTBUMN C yUETOM OOITUX HHTEPECOB, U
BO3MOYKHOCTEMN KaXJ0TO YJIEHA KOJUIEKTUBA;

MIPUHUMATh LEIA COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JEUCTBHS MO €€ NJOCTHUKEHHIO: COCTABIATH IJIaH JECUCTBUM, PACIIPEICIISITh POJIU C YUYETOM
MHEHHI Yy4aCTHUKOB, 00CYKJ1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KA4ECTBO CBOEr0 BKJIaJa M KaXKJIOro ydyacTHUKA KOMaHAbl B OOLIUMN
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb  HOBBIE  IPOEKThI, OLEHUBATH MAEU C I[O3ULUAM  HOBHU3HBI,
OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMUYECKOE ITOBEACHUE B PA3JIUYHBIX CUTyaLMSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryassiTuBHbIe YHUBepCcajibHbIe yueOHbIe AeiicTBUA CaMOOpraHU3alus:

CaMOCTOSITEJILHO OCYILECTBIISATh MO3HABATEIbHYIO JE€ATEIbHOCTh B 00J1IaCTU (U3UKH
¥ aCTPOHOMUHU, BBISIBIISTH MPOOJIEMBI, CTAaBUTh U (HOPMYTUPOBATh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTABIISATh IJIaH PELICHUS paCUE€THBIX M KAUECTBEHHBIX 3a]1ay,
IJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH M MPEANOUYTEHUI; JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIMpATh pAMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN; 1eNaTh
OCO3HaHHBIN BBIOOP, APTYMEHTUPOBATH €T0, OpaTh Ha CE0s1 OTBETCTBEHHOCTH 32 PEIIICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHHUIO 3PYIULMU B OOJACTU (PUBHKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalusM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIAJCTh HAaBBbIKAMHU I103HABATEIbHOW pPEQIEKCUU KaK OCO3HAHHUS COBEpIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;

UCIIONIb30BaTh NpUEMBI pediekcuu A OICHKH CHUTyalldd, BBIOOpa BEPHOIO
pelLIeHus;

YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATH PELLICHUS [10 UX CHUKEHMUIO;

[IPUHUMATh MOTUBBI U apT'YMEHTBI APYTUX [IPU aHAIU3€E PE3YIbTATOB AEATEIILHOCTH;



IPUHUMATD ceOsl, TOHUMAsi CBOM HEJJOCTATKH U JOCTOMHCTBA; IPUHUMATh MOTHBBI U
apryMEHTHI IpYTUX MPHU aHAIHU3€E PEe3YyJIbTATOB JIEATEILHOCTH; IPU3HABATH CBOE
IpaBo U MPABO JIPYTUX HA OLIIHOKH.

B mpouecce AOCTIKEHHSI JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS IMPOrPAMMBI IO
¢du3uKe 11 YPOBHS CPEIHEro oo1ero oopa3oBaHus y o0y4yaromxcsi COBEpPIICHCTBYETCS

HMOLMOHAJIBHBIH UHTEJUIEKT, IperoIararomui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CHOCOOHOCTh TIOHUMAaTh CBOE HSMOLIMOHAIBHOE
COCTOSTHUE, BUCTh HANpPaBICHUS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHON c(ephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBaHMs,  BKIIOYAIONIETO  CAMOKOHTPOJb, yMEHHE  MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHHE, CIIOCOOHOCTh aallTUPOBATHCA K AMOIIMOHAIBHBIM
U3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpEMIIEHUE K TOCTHIKEHHUIO LIETH U yCIIexy,
ONTHMU3M, HHUIIUATUBHOCTb, YMEHUE JEMCTBOBAThH, UCXO/SI U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBHIBaTh €r0 IMpPH OCYLIECTBICHUH OOLIECHUs, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHHUS C
JOPYTUMHU JIOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3pelaTh KOHPIUKTHI.

IIpeameTHbIE pe3yJIbTATHI

K xoniy obywyenuss B 10 kjacce mpeameTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha TMpUMEpax pojib U MecTo GU3UKA B (QOPMUPOBAHUU
COBPEMEHHOW HAyYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH,
B [IPAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YYEHHBIX (DU3NUYECKUX MOJENCH: MaTepraibHas
TOYKa, WHEpLUMAIbHAS CHUCTEMa OTCu€ra, aOCOJIOTHO TBEPJOE TEIO0, WUJICAIbHBIM Tra3,
MOJIEI CTPOCHUS Ta30B, KUJIKOCTEH W TBEPJIBIX TEJ, TOYCUYHBIN JICKTPUUYCCKUM 3apsi
py petieHuu GU3NYeCcKuX 3a/a4;

pacro3HaBath (PU3UYECKUE SABJICHUS (IIPOLECCHI) U OOBSICHITh UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKOH ~ TEOpUH CTPOCHHUS BEIIECTBA W
AIEKTPOAUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE,
CBOOOJIHOE MaJICHWE TeJ, JBIKEHUE MO OKPYKHOCTHU, WHEPIUS, B3aUMOJEHCTBUE Te,
niddy3us, OpOyHOBCKOE JBH)KCHHE, CTPOCHHUE KUIAKOCTEH M TBEPABIX T, M3MEHCHHE
o0béMa Tenm TpW HarpeBaHWUM (OXJIAXIACHUH), TEIUIOBOE paBHOBECHE, HCIApeHHUE,
KOHJICHCAIUsl, UIaBJICHUE, KPUCTAIUIN3alUsl, KUTIEHHE, BIAKHOCTh BO3yXa, MOBBIIICHUE
JABJICHHS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXIY MHapameTpamMu
COCTOSIHHUSA ra3a B U30MpPOIIeccax, AICKTpU3aIis Tell, B3auMOJICHCTBUE 3apsiJIOB;

OMUCBHIBATh MEXAaHWYECKOE JIBMIXKEHUE, HCIOJBb3Yys (PU3MUECKHE BEITUUYUHBI:
KOOpJAMHATa, MyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJia, UMITYJIbC
Tela, KUHETUYECKas »OHEprus, INOTEHIMalbHAsl SHEpPrus, MeXaHuueckas padorTa,



MCXaHHNYCCKasd MOIIHOCTL, IIpW OIIMCAHHWH IIPAaBUJIBHO TPAKTOBATh (I)I/ISI/I‘ICCKI/II‘/JI CMBICJI
HCIIOJB3YCMBIX  BCJIWYHUH, HX 0003HAUCHUS WU CIWHUIIBI, HaXOAUTb q)OpMy.]IBI,
CBA3BIBAIOINEC JAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYHUHY C APYTUMHU BCIMYUHAMU,

ONMCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS, HUCIIONb3Ys
(¢u3nyecKkue BEIMYUHBL JaBJICHHUE ra3a, TEMIIepaTypa, CPelHsAs KMHETUYECKas HHEpIUs
XA0THYECKOIO JIBHIKEHHSI MOJIEKYJI, CPEHEKBAAPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsSI SHEprus, padora rasza, KOIPQOUIMEHT TMOJIE3HOTO JEUCTBUS
TEIUIOBOTO JBHUTATeNsl; MpPU OMHCAHUU MPaBWIBHO TPAaKTOBaTh (DU3MUECKH CMBICI
UCIIONBb3YEMBIX BEJIMYMH, WX OOO3HAYeHWs] W EAMHULBI, HAXOAUTh (HOPMYIHI,
CBSI3BIBAIOIIME JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BEIHUYUHAM;

ONKCHIBATh H3YYEHHBIE >SJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M BJIEKTPUUYECKUE
sBJIEHUS (MpOLIECChl), HUCHOJB3YS (U3NYECKUE BEIMYMHBI: DJJIEKTPUUECKUNA 3apsf,
IEKTPUYECKOE I10JIe, HANPsHKEHHOCTh IOJISA, MOTEHLIHAJ, PAa3HOCTh NOTEHLIHMAJIOB; IPH
ONMCAaHUU MPaBWIBHO TPAKTOBATH (PU3UUECKUM CMBICH HCIONb3YEMbIX BEJIMYUH, HX
0003HaYEeHNs U EIMHUIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIUE JTAHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMH BEIMYHHAMY;

aHaAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U ABJICHUS, UCTIONb3Ys (PU3NUECKHIE 3aKOHBI U
OPUHIUIBL: 3aKOH BcemupHoro Ttsarotenus, |, II u III 3akonsl HbloToHa, 3akoH
COXpaHEHUsI MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAaHEHHsS HWMIIYJIbCa, MPUHIIMII
CYNEpNO3ULMK  CHJI, NPUHIUI PABHOMPABHUS HWHEPLUHAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, TI'a30BbI€ 3aKOHBI, CBS3b
CpelIHEe KHUHETUYECKOW SHEPruHM TEIJIOBOTO JBHKEHUS MOJIEKYJT C aOCONIOTHOM
TEMIIepaTypoil, MEPBbIM 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOrO
3apsga, 3akoH KylioHa, mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BhIpaXKEHUE U YCIOBUS (IpaHUllbl, 001aCcTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIUIBI JIEHCTBUS MAalIUH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3auyarh yCIOBHS UX O€30MaCHOT0 UCIOIb30BaHMsI B IOBCEIHEBHON KU3HU;

BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NUECKUX SIBJICHUN U MPOLIECCOB C
UCIIOJIb30BaHUEM TIPSIMBIX, U KOCBEHHBIX H3MEpPEHUH, Npu 3STOM (POPMYIUPOBATH
npoOJsieMy/3ajady W THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcOOUpaTh YCTAaHOBKY W3
PEI0KEHHOTO 000PYI0BaHHUSI, POBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHBbIE M3MEPEHUSI (PU3NYECKUX BEIUYMH, IIPU STOM
BBIOMPATH ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCTIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKU
MOTPEIIHOCTEN U3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTA MEXIY (PU3UYECKMMU BEJIMYMHAMU C MCIOJIb30BAaHUEM
OpSIMBIX M3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUIE TAOMUI] U TpaHKOB, OeIaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BAHMS;

co0r01aTh MpaBmiia O€30MacCHOTO TpyAa MPH MPOBEIECHUU UCCIEAOBAHUN B paMKax
y4e0HOTO SKCIEPUMEHTa, yueOHO-HUCCIEeIOBATEIbCKOM U TPOEKTHOW JESTEIBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOro 000y I0OBAHNUS;



pemath pacu€THhIC 3aJa4d C SIBHO 3aJaHHOM (DU3WYECKOM MOJEINIbIO, HCIOJB3YS
dbu3nYecKre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4i BRIOUPATH
(U3UYECKYIO MOJICIb, BBIICTATh (PU3UUECKUE BEIUMYMHBI U (POPMYIIbl, HEOOXOAUMBIE IS
e€ peuieHusi, TPOBOAUTHh PACUEThl U OILICHWBATh PEATBHOCTH IOJIYYEHHOI'O 3HAYCHUS
(bU3UYECKON BEIIMYUHBL;

pellaTh KayeCTBEHHBIC 3aJayd: BBICTPAUBATh JIOTMYECKHM HEIPOTUBOPEUHBYIO
HETOYKY PACCYXIACHUN C OMOPOI Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKHE
SIBJICHMUS,

WCIIOJB30BaTh IIPU PEIICHUH YYEOHBIX 3aJa4 COBPEMEHHbIe HH(QOpMAIIMOHHBIC
TEXHOJIOTHH JIJIs TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIMU U TIPEACTaBICHUs yueOHOM
U HAy4YHO-TIOMYJSApHOW HHGOpPMAIUMU, TOJYYCHHONW W3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTydyaeMyr0 HH()OPMAIIHIO;

MPUBOJUTh NPUMEPHI BKJIAAa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYIKAIOIIETO MHPA, B PA3BUTHE TECXHUKH H
TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUYCCKHE 3HAHMSA 10 (U3MKE B TMOBCEAHEBHOM >KM3HU IS
obecrieueHuss 0€30MACHOCTH MpH OOpalleHuHd C nOpudbopaMd W TEXHUUYECKUMU
YCTPOMCTBAMHM, JJII COXPAHEHHUS 370pOBbS M COOJIIOACHUS HOPM DKOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B IpymIie C BBIMOJHEHUEM Pa3JIMUHBIX COIMAJIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIIbI, pallMOHAIILHO PaCIpe/IesATh 00sI3aHHOCTH U INIAHUPOBATh JICITEIIbBHOCTh
B HECTAHIAPTHBIX CUTYAlUSX, AJACKBATHO OICHUBATh BKJIAJl KaXJIOr0 M3 yYaCTHUKOB
TPYIIIBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.

K konmy oOydenus B 11 kiacce mpeaMeTHbie pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha NpPUMEPAX POJIb M MecTo (Gu3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbl MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTHYECKOW JESITEIbHOCTH JIIOJEH, IEIOCTHOCTh W  €IMHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI NMPUMEHEHHUS] M3YUYEHHBIX (U3MUECKUX MOJENICH: TOYEUYHBIH
JJIEKTPUYECKUM 3apsl, Jyd CBETa, TOYECYHBIM MCTOYHHMK CBETA, SIACPHAS MOJENb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO si/Ipa NMpHY PelieHnH (PU3NYECKUX 3a/1aY;

pacno3HaBaTh (pU3MUYECKUE SBJIEHUS (IIPOLIECCHl) U OOBSICHITH UX HA OCHOBE 3aKOHOB
AIEKTPOJMHAMUKM U KBAHTOBOW (DU3MKHU: HJIEKTpHUYECKas MPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XHMMHUYECKOE, MAarHUTHOE JEWCTBHA TOKA, B3aWMMOJEWCTBAE MArHUTOB,
AIIEKTPOMArHUTHAsE MHAYKIMS, JEHCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM H
JNBIDKYIIMMCS  3apsij, SJEKTPOMArHUTHbIE KOJEOAHWST M BOJIHBI, HPSIMOJMHEWHOE
pacnpocTpaHEeHUE CBETa, OTPaKE€HUe, MpeJomiieHue, HHTepdepeHuus, Auppakuus u
noJisipu3alvsl CBeTa, Auchepcusi cBera, GorolnnekTpudeckuii ddpdext (pororddexr),
CBETOBOE JIABJIEHWE, BO3HUKHOBEHUE JIMHEWYAaTOro CHEKTpa aroMa BOJIOPOJA,



C€CTCCTBCHHAA N UCKYCCTBCHHAA PAAUOAKTUBHOCTD,

ONMKCHIBATh U3YYEHHBbIE CBOMCTBAa BellecTBa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, AIEKTPUUECKYIO MPOBOJAMMOCTb PA3NIMUYHBIX CPEl) U AJIEKTPOMArHUTHBIC
sBJIeHUs (TIPOLIECCHI), UCIOJIb3Yd (DU3UUYECKUE BEIMYUHBL: DJEKTPUUYECKUN 3apsij, cuja
TOKA, DIJIEKTPUYECKOE HANpPSHKEHUE, JJIEKTPUYECKOE  CONPOTHUBJIIEHUE, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOABUKYIIAs CUjia, paboTa TOKA, MHAYKIMS MarHUTHOTO TOJIs, CUjia
Awmnepa, cuna JlopeHlla, HHIYKTHBHOCTh KaTyIIKH, O3HEPrUsl 3JIEKTPUYECKOr0 U
MarHUTHOTO TOJIEH, MEePHOJ U YacToTa KoyiebaHUil B KoJeOaTenbHOM KOHTYpE, 3apsl U
CHJIa TOKa B TpOIlECCe TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHui, (HOKycHOE
pacCTOSIHUE W ONTHUYECKasl CUja JIMH3bI, IPU OIKWCAaHWHM NPABUIBHO TPAKTOBATh
(bu3NYECKUI CMBICT HCIIOJIb3YEeMbIX BEJIMUYMH, UX OOO3HAYEHHUS W E€IWHUIIBI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C JPYTUMH BETUYMHAMU;

OMKCHIBATh M3YYCHHbIC KBAHTOBBIC SIBIICHUS M TPOLECCHI, UCHOIb3Ys (PU3HUECKHUE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YAaCTOTA CBETA, SHEPTHUS U
UMIYJIbC (POTOHA, MEPUOJ MOJypacmnasia, SHEPrus CBSI3U aTOMHBIX SAEp, NPU OMHCAHUU
IPABWJIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICI HCIOIb3YyEMbIX BEJIUYMH, UX 0003HAUECHUS U
€IMHULBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIUYHHY C
JIPYTMMH BETUYUHAMU, BBIYUCIIATH 3HAUYE€HUE (PU3NYECKON BETMUMHBI,

aHAIM3UPOBAaTh PU3UUECKHE MPOLECCHI U SABJICHHS, HCTIOIb3YS (PU3NUECKUE 3aKOHBI U
OPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCJIEA0BATEIBHOIO W MAapajuIeIbHOTO COEIUHEHHUS
IIPOBOJHUKOB, 3akoH Jlkoynsa-JleHnma, 3aKOH DIEKTPOMAarHUTHOM WHIAYKLIHMH, 3aKOH
OPSIMOJIMHEMHOTO  PaclHpOCTpaHEHUs CBETa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHBI
NpEJIOMJIEHUS] CBETa, ypaBHEHWE OWHINTEHHA Wi (PoTtodddexTa, 3aKOH COXPAHECHHS
DHEPrUr, 3aKOH COXPAHEHMSI HMMIIYJbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsna,
3aKOH COXPAaHEHMsI MacCOBOI'O YMCIIA, OCTYNAaThl bopa, 3aKOH pajiOaKTUBHOTO paclaja,
OpU 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIMpPOBKY 3aKOHa, €ro MaTeMaTU4ecKoe
BBIPOKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

ONPENENATh HANpPABICHUE BEKTOpPA HWHIYKUWHW MAarHUTHOTO TOJIA IPOBOJHHKA C
TOKOM, CWJIbI AMmIiepa u cuiibl JIopeHna;

CTPOUTHh U OIHKCHIBaTh H300pa)K€HHE, CO37aBacMO€ IUIOCKMM 3€pKajiOoM, TOHKOMN
JINH30M;

BBINIOJIHATh SKCIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3UUECKUX SBICHHUM U MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, M KOCBEHHBIX HM3MEpPEHUM: Mpu 3ToM (HOPMYIUPOBATH
npoOJsieMy/3ajady W THUIOTE3y Y4eOHOro OJKCHEPUMEHTa, CcOOUpaTh YCTAaHOBKY W3
NPEI0KEHHOTO0 000pYI0BAHMS, POBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PU3NYECKUX BEIUYMH, IIPU STOM
BbIOHpaTh ONTUMAJIBHBIN CIIOCOO U3MEPEHMSI M UCIOIb30BaTh U3BECTHBIE METObI OLICHKU
MOrPENTHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MYECKUX BEJIUYMH C HCIOJb30BAaHUEM MPSIMBIX
U3MEpPEHHI: TMpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHUPOBATh pPE3YJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJIEC TAOMUI[ U TpaHUKOB, AeNaTh



BBIBOJBI 110 pE3yJibTaTaM UCCICAO0BAHMA,

coOnroaarh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEACHUU UCCIEAOBAHUNA B paMKax
y4eOHOTO SKCIIEpUMEHTa, Y4eOHO -HCCIENOBATEILCKOM M TMPOEKTHOW JESTEIbHOCTH C
UCIOJIb30BaHNEM U3MEPUTENLHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHMS;

pemiath pacu€THbhIC 3aJayd C SIBHO 3a/JIaHHOM (PU3MYECKOW MOJENbIO, HCHOJb3Ys
¢usnyeckre 3aKOHBl M TPHUHLMIBI, HAa OCHOBE aHAJIM3a YCJIOBUS 3a/Jaydl BHIOMpAThH
(bU3NIECKYI0 MOJIENb, BBIICIATH (PU3NUECKUE BETMUUHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€
pelieHus, TPOBOIUTH pPACUYETHl U OLEHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHHS
(bu3MYECKOi BEIIMINHBL

pemiaTh KaueCTBEHHbIC 3a/layd: BBICTpAUBaTh JIOTHUECKH HEMPOTUBOPEUHBYIO
HEMOYKY PACCYKICHUN C OMOPON Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hPU3UUYECKHE
SIBJICHUS;

UCIIOJIb30BaTh MPU PEIIEHUM Y4eOHBIX 3a7ad COBPEMEHHbIE HWH(OPMAIMOHHBIC
TEXHOJIOTUH JUIsI IOMCKA, CTPYKTYPUPOBAHNUS, MHTEPIIPETALUHU U IPEICTABICHUS yUeOHO! U
HAYYHO-TIONYJISIPHOM MH(OpMaIK, NOJYYEHHON U3 pa3iuyHbIX UCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJTy4aeMyt0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMIIBI JEUCTBUS MAIMH, HNPUOOPOB M TEXHUUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHS UX O€30MMacCHOTO UCTIOIh30BAHNUS B TIOBCEAHEBHOM KU3HHU;

NPUBOANTH TPUMEPHI BKIAJa POCCHUHACKAX W 3apyOexHBIX YUYEHBIX-(DU3HKOB B
pa3BUTHE HAYKd, B OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

UCTIOJIh30BaTh TEOPETHUECKHWE 3HAHWSA MO (PU3MKE B TIOBCEAHEBHON KU3HU IS
oOecrieyeHrsi 0O€30MAaCHOCTH MpU  OOpalmieHMH C OpudopaMH M TEXHUYECKUMU
YCTPOWCTBAMH, JJIsI COXPAHEHHUS 3/I0pOBbSI U COOJIOACHHUS HOPM HKOJOTHYECKOTO
MOBEJCHUS B OKPY’KAIOIIEH CPELE;

paoTaTh B TpyIIE C BBINOJIHEHUEM pa3IMYHBIX COLUAIBHBIX POJIECH, MJIaHUPOBATH
paboTy TPYIIIBL, PALIMOHATIBHO PACIPENENIATh 00S3aHHOCTU U IJIAHUPOBATh JESITEIHOCTD B
HECTaHJApTHBIX CUTYallUsX, aJIEKBaTHO OLICHWBATh BKJIAJ KaXKJOT0 U3 YYaCTHUKOB TPYIIIIBI
B pELICHHE paccMaTpUBaeMOM MPOOIEMBI.

COAEPKXAHHUE

10 knacc.
Paznen 1. ®usuka u METOIBI HAYYHOTO TTO3HAHUS

du3uka - Hayka o npupoae. Haydnbeie METOAbI MO3HAHUS OKPYKAOLIEro mupa. Ponb
HKCIIEPUMEHTA U TEOPUH B MPOILIECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MopnenupoBanue (Qu3nyYecKUX SBJIEHUW U mOpoueccoB. HayuHble rumnotessl.
®uznyeckre 3aKOHbI M Teopuu. ['paHULBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
ITpuHIMIT COOTBETCTBUA.

Ponb u Mecto ¢usuku B (OpMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B
IIPAKTUYECKOMN IEATEIBbHOCTH JIFOJACH.



Jlemoncmpayuu
AHanoroBblie ¥ U(GPOBHIC U3MEPUTETHHBIE PUOOPHI, KOMITBIOTEPHBIC TATIYNKHU.

Paznen 2. Mexanuka Tema 1. Kunemamuka

Mexanuueckoe aBmxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMKEeHUA. CucTemMa
oTcuéra. Tpaekropusi.

[TepemerieHue, CKOPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepuaIbHOM TOYKM, HX TMPOEKIMU HA OCH CHCTEeMbl KoopauHaT. CrokeHue
MEPEMENICHUM U CI0)KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE TMpsAMOJIMHEWHOe mBWKeHue. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, MYyTH U TMEPEMEUICHUS MaTEepUaTIbHOU
TOYKH OT BPEMEHHU.

CBobosHOe nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe nBuxkeHHE. J[BH)KEHHE MaTepUATbHOM TOYKH IO OKPY>KHOCTH C
MOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JJUHEIHAsI CKOPOCTh. [lepros u
gacToTa obOparnieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHHYeCKre YCTPOWCTBA M MPAKTUYECKOE INMPHUMEHEHHUE: CIUIOMETp, IABHKCHUE
CHApSIJIOB, IICTIHBIE U PEMEHHBIC TIEPEAUH.

Jlemoncmpayuu

Mogens cucTeMbl OTCY€Ta, WILIIOCTPAMS KHHEMATHYCCKMX XapaKTEPUCTHUK
JIBHDKCHHUSL.

[IpeoOpazoBanne NBMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Te B BO3ayX€E M B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBmwkeHWs Tena, OpOIIEHHOTO TMOJ YIVIOM K TOPHU30HTY H
TOPU30HTATBHO.

N3mepenne ycKopeHHsi CBOOOIHOTO MaICHUSI.

Hamnpapnenue CKOpoCTH TP ABHKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3ydyeHne HEpaBHOMEPHOTO JBWKEHUS C IEIbI0 OINPENEIICHUs MIHOBEHHOMU
CKOpPOCTH.

HUccnenoBanre COOTHOUIEHUS MEXKIYy IMyTAMH, DNPOHJCHHBIMHU TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM JBUKEHUM C
HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOM )KUIKOCTH.

N3yuenue nBUXKeHUS Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun otHocutenbHOCTH ['anmunes. [lepseii 3axkoH Herorona. MHepumanbHble
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnio3unuu cuil. Btopoil 3akoH HeroToHa miis
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.



3akoH BcemupHoro tsaroteHus. Cuia tsoxectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Mokos, CKOIbkeHUs, KadeHus). Cuma tpeHus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJbXKeHUsl U cuiia TpeHus nokos. Koadpdumuent tpenus. Cuna
COIPOTHUBJICHUS MPU ABMKCHUH TeJIa B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTenpHOE U BpalaTelbHOE JIBKEHUE aOCOIOTHO TBEPAOTO Tea.

MOMEHT CHIIbI OTHOCHUTENBHO OCH BpalleHus. [lnedo cuibl. YClaoBUS paBHOBECHS
TBEPJIOTO TEIIA.

TexHu4eckre ycTpoMcTBa M MPAKTHYECKOE MPUMEHEHUE: MOIIWIHUKYU, IBUKCHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne unepuu.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCUMOCTB CUJIBI YIPYTOCTH OT JiehopMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHHE CUJI TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBecHS.
Yuenuueckuii sxcnepumenm, rabopamopnvle pabomuol

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOIIUX B TNPYXUHE W
PE3MHOBOM 00pasiie, oT ux aedopmaruu.

HccnenoBanre ycioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

NMiynbc mMaTepHalbHOM TOYKHM (Tesia), CUCTEMbl MaTepHAIbHBIX TOoYeK. MMmmyibc
CUJIbl M W3MEHEHHE UMIIyJbCa TeJIa. 3aKOH COXPAaHEHUS HMITyJibca. PeakTuBHOE
JBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass oHepruss MarepuaibHOW Toukh. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHH.

[TotenmnmanbHas 3Heprusi. [loTeHnmanbHas »HEprusi ynpyro aehopMHUpPOBAHHON
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJIN3H MOBEPXHOCTU 3eMJIH.

[ToreHuunanbHbIe M HETOTEHIMAIBHBIE CUJIbl. CBSI3b paOOTHI HEMOTEHIIMATBHBIX CHII
C U3MEHEHHEM MEXaHWYECKON HEPTUU CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKOM
DHEPIUHu.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckue yCTpOHWCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOJAOMET, KOIIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu



3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE BMXEHUE.

[lepexon moTeHUIMATbHON SHEPTHH B KHHETUYECKYIO B OOPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3ydeHne aOCOMIOTHO HEYNPYTOro yjaapa ¢ IMOMOIIbIO ABYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3U paObOThI CUIIBI C U3BMEHEHUEM MEXaHWYECKOW PHEPruM Tejia Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO KTYTa.

Pazoen 3. Monexynapnas gpusuxa u mepmoounamuxa Tema
1. OcHo6bl MONEKYNIAPHO-KUHEMUYECKOTl meopuu

OCHOBHBIE MOJIOKEHUSA MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM U HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBmxenue. Juddysusa. Xapakrtep ABIKEHHS WU
B3aMMOJEHCTBUS YacCTHUIl BeulecTBa. MOJEnu CTPOEHUS T'a30B, KUJIKOCTEN U TBEPABIX TEIl
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeieil. Macca u pazmepsl MOJIEKYI.
KomnuectBo Bemectna. [loctostHHass ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa m €€ wusmepenue. lllkama Ttemmepatyp
Llenbcus.

Mopens wuaeanbHOro raza. OCHOBHOE YpaBHEHHME MOJIEKYJSIPHO-KHHETHYECKON
TEOPHH UCANBHOro ra3a. AOCONIOTHAs TeMIeparypa KaKk Mepa CpelHeld KUHETUYECKOH
SHEPrUM TEIUIOBOTO JBWXEHHsS 4vactull rasza. lllkama temneparyp KenbBuna. 1'azoBbie
3aKoHbl. YpaBHeHue MenpaeneeBa-Knaneiipona. 3akon J[lamerona. WM3ompoueccsl B
UJICATbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBicHUE
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThI, JTOKa3bIBAIOUIME JTMCKPETHOE CTPOEHHE BellecTBa, (hoTorpaduu MOJIEKYJ
OPTraHUYECKUX COCTUHECHUMU.

OnbIThl 10 MU PY3UU )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JOKA3bIBAIOILKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOEHCTBUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/a.

OMnbITh, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSA WICAIBHOIO ras3a, N30IPOLECCHI.
Yuenuueckuii sxcnepumenm, n1abopamopHwvie pabomeol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpeHUU o0béMa
KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEKly TapaMeTpaMy COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocrosvt mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHYTpeHHS S3HEPTUs TEPMOAMHAMUYECKON CHCTEMBI
u crmocobsl e€ um3MmeHeHus. KomuwdyecTBO TeminoTel W pabota. BHyTpeHHSST 3HEprus
OJHOATOMHOI'O HUJICAIBHOTO Ta3a. Buasl Teronepenaun: TemIONPOBOAHOCTh, KOHBEKIIUS,



U3JIydeHUue. YJIelbHas TEIUIOEMKOCTh  BemlecTBa. KoimMyecTBO  TEMIOTHI  NpHU
Terionepeaaye.

[Tonsarue o6 agnabarHom mpoiecce. [lepBriit 3akoH TepMoauHaMuku. [Iprumenenue
NEPBOro 3aKOHA TEPMOJIMHAMUKY K u3onporeccaM. ['paduueckas nHTepripeTanus padoTsl
rasa.

Bropoii 3akoH TepMoauHamMuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble MamuHbl. [IpuHIUOB JelicTBUS TeIIOBbIX MamiuH. [IpeoOpa3zoBanus
SHEPrUu B TEIIOBBIX MamMnHax. KoaduuueHT none3noro nedcTBys TEMIOBOW MAIUHBL.
Hukn KapHo u ero kodQ@uUIUEHT MOJE3HOTO ACUCTBHUS. DKOJIOTHMYECKHE MPOOIEMBI
TETUIOPHEPTE€TUKH.

TexHuyeckue ycTpOMCTBa M MPAKTUYECKOE MPUMEHEHHE: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEN 3HEPIUM Teja MPU COBEPUIEHUU Pa0OThI: BBUIET MPOOKU U3
OyTBUIKM TIOJ JACHCTBHEM CXKAaTOrO BO3JyXa, HarpeBaHue »¢dupa B JAaTyHHOU TpyOke
MyTEM TpeHHUs (BUICOAEMOHCTpALu).

M3meHeHue BHYTpEHHEH SHEpTUH (TeMIlepaTyphl) Tejaa NpH TEIIonepeaaye.

OneIT 0 a1a0aTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).
Mopenu napoBoid TypOUHBI, IBUTaTeNsl BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEIsl.

Yuenuueckuui  skcnepumenm,  aabopamopHvie

pabomvi Hzmepenue yoenvHoti menioémMKocmiu.

Tema 3. Azpecamnvie cocmoanun eeuwecmea. Dazosvie nepexoonvl

[TapooOpa3oBanne u KoHaeHcamus. Mcmapenue u KureHue. AOCOJIIOTHAS W
OTHOCHUTEJIbHAs  BJIAXKHOCTh BO3ayxa. HacelmeHHbli mnap. YaenpHas  TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHHUS OT JTaBJICHUS.

TBépnoe Tteno. Kpucrammmueckue u amopdHbie Tema. AHU3OTPOINUS CBOWCTB
kpuctaioB. JKuakue kpuctamwibl. CoBpeMmMeHHble MaTepuaibl. [lmaBieHue u
KpUCTaJUTU3aIMs. Y IeJIbHas TeruioTa rmiasieHus. CyoauMmanms.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJOTUM TIOJYYEHHUS] COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIIEHHBIX apOB.
Kunenuve npu moHWKEHHOM JIaBJICHUH.
CniocoObl U3MEPEHUS BIAXKHOCTH.
HaOmronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRa.
JlemoHCTpauus KpucTauioB.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol
H3mepenue omHocumenvbHol 61AHCHOCMU 8030YXA.

Paznen 4. DnexkTpoauHamMuka



Tema 1. Inekmpocmamuka

DJIeKTpU3alMs Tel. ODJNEKTpUYeCKUid 3apsd. JlBa Buaa JJIEKTPUYECKHUX 3apsSioOB.
[IpoBOAHWKH, OUAIEKTPUKU M TOIYNPOBOJHUKH. 3AKOH COXPAHEHHS SJIEKTPUYECKOIO
3apsaa.

B3aumoneiictBue 3apsipoB. 3akoH Kynona. TodeuHBI 3IEKTpUYECKUN 3apsii.
DnekTpudeckoe noje. Hanpssk€HHOCTh AleKTpuyecKoro mois. [IpuHoun cynepno3unun
ANEKTPUUYECKUX NoJieh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGota cun amekTpoctatmdeckoro moss. llorenmuman. Pa3HOCTh TMOTEHITMAIOB.
IIpoBOOHMKM W JUPJNEKTPUKKA B  DJIEKTPOCTATUYECKOM 1mose. JludiekTpudeckas
IIPOHUIIAEMOCTb.

Onextpoémkocts. KoHzmeHcarop. OIEKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue  yCTpOMCTBA M IPAKTHYECKOE  NPUMEHEHHE:  DJIEKTPOCKOII,

AIEKTPOMETP,  DJIGKTpOCTAaTHYEeCKas  3alluTa,  3a3eMJIeHHe  BJEKTPOINpHOOpOB,
KOHJICHCATOp, KONMMUPOBAJIbHBIN amnapar, CTPYWHBIN PUHTEP.
Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.
B3anmoenicTBruE HadIEKTPU30BAHHBIX TEN.
DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.
[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.
DnexTpocTaTuyecKas 3amuTa.
JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.
3aBUCUMOCTDh D3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAJM IUIACTHH,
PACCTOSHMS MEXIAY HUMU U JUIIEKTPUYECKON IPOHULIAEMOCTH.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul Fizmepenue 21ekmpoémkocmu
KOHOeHcamopa.

Tema 2. Ilocmoannwtii 31ekmpuyeckuit mok. Toku 6 paznuunplx cpeoax

DNEeKTPUYECKU TOK. Y CIIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKa. MCTOUHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DNEeKTpUYECKOE  CONPOTHUBJIIEHUE.  YAEJIbHOE  COMPOTUBICHHE  BEUIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOJHUKOB.

PaGota snextpuyeckoro Toka. 3akoH [[xoymnsa-JIenma. MOIIHOCTb ANIEKTPUIECKOTO
TOKa.

DNEKTPOJBIXKYIAs CHJIAa U BHYTPEHHEE COMPOTHBJIECHUE WCTOYHUKA TOKA. 3aKOH
OmMa J1i71s1 TOJTHOM (3aMKHYTOM ) AieKTpuueckoit rienu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs TPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COMPOTHUBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX My4YKOB. [lonynpoBogHUKY.
CoOcTBeHHas U MPUMECHAs! TPOBOAUMOCTH MOTYTIPOBOAHUKOB. CBOMCTBA pP-II-TIEPEX0/Ia.
[TonynpoBOTHUKOBEIE TPUOOPHI.



DJIEKTPUYECKUNA TOK B PACTBOPAX U PACILIABAX AIEKTPOIUTOB. DIIEKTPOIUTHIECKAS
JUCCONMALMS. DINEKTPOIIU3.

OnexkTpuyeckuid TOK B razax. CaMOCTOSITENIbHBI U HECAMOCTOSATEIbHBIN pa3psl.
Momnnus. [Inazma.

TexHuyeckue yCcTpOMCTBA M NMPAKTUYECKOE INMPUMEHEHUE: aMIIEpMETP, BOJIBTMETD,
peocTaT, UCTOYHUKUA TOKa, JIEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIILHEIC
npuOOpbl, TEPMOMETP  CONPOTUBJICHMS, BaKyyMHBI  JTUON, TEPMHCTOPHI U
(boTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN AUO]], TAIbBAHHKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKAa U HAIIPSKEHUS.
3aBUCUMOCTD CONPOTUBIICHUS LUIMHAPUIECKAX IPOBOJHUKOB OT JJIMHBI, IIJIOIIAIN
IIOTIEPEYHOr0 CEYECHMsI U MaTepuraa.
CMelanHOE COeIMHEHNE ITPOBOIHUKOB.
[IpsiMoe u3MepeHue EKTPOABIKYIIEH crilbl. KOpoTKoe 3amMmbIkaHue
raJbBaHUYECKOTO AJIEMEHTA M OLIEHKA BHYTPEHHETO COITPOTUBJICHUS.
3aBHUCHUMOCTB CONPOTHUBIIEHUS METAJIOB OT TEMIIEPATYPBI.
[IpoBOAMMOCTB ANEKTPOJIUTOB.
W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXaA.
OnHOCTOPOHHSISI TPOBOAMMOCTD AUO/A.
Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol
H3zyyenue cmewannozo coeOunenus pe3ucmopoe.

W3mepeHne 2IIEKTPOJBMKYIIEH CHJIbI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
COTIPOTHUBJICHUSI.
HaOGmronenue amexTpoiusa.

MexnpeaMeTHbIe CBI3U

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce oCymIeCTBISIETCS ¢ yUETOM
COZIEpKATEIBHBIX MEXKIPEIMETHBIX CBsI3el C KypcamMH MaTeMaTHK{, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meocnpeomemuvie  nowsmus, CBSI3aHHBIE C HM3YYCHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHUE, HAy4YHBIN (akT, TUroTe3a, Gpuanyeckas BEIMYMHA, 3aKOH, TEOPHUS,
HaO0JI0ICHHUE, DKCTIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHUH, JWHeWHas GyHKuus, mnapabdoda,
runepOosia, X rpa@uKkd U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIMU: CUHYC, KOCHUHYC,
TAHT€HC, KOTAaHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M UX
MPOEKITMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeus: wmexanmdeckoe ABWKEHHE B JKUBOW mpuponae, auddysus, ocmoc,
TEIJI000MEH JKMBBIX OpPraHWU3MOB (BHIBI TEIUIONEpEIayd, TEIJIOBOC pPaBHOBECHE),
AIICKTPUUCCKHUE SBJICHUS B KUBOM TPUPOIC.

Xumusi: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOSHNE aTOMOB M MOJICKYJI, MOJIb
BELIECTBA, MOJISIPHAsA Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia30B,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, DJICKTPOIMTHYECKAs UCCOIUAIINS, TaTbBaHUKA.
l'eoepacghus: BIaxxHOCTh BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.



Texnonocus: npeoOpa3zoBaHUE ABMKEHUH C HCMOIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUSI B TEXHHUKE, MOJUIMIHUKHU, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIYJbCa B
TEXHUKE (pakera, BOJOMET W JpYrue), JABUTATE]Ib BHYTPEHHErO CrOpaHus, NapoBas
TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU MOJTYyYEHUsI COBPEMEHHBIX
MaTepuayioB, B TOM YKCIIE HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAS
3aIluTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIH OPUHTED,
AJIEKTPOHArpeBaTeNIbHbIe TPUOOPHI, JIEKTPOOCBETUTEIBHBIE IPUOOPHI, FaIbBAHUKA.

11 knace.
Paznen 4. DnexrpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMoaelCcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bekrop MarHuTHOM HMHAYKIMH. [IpUHUIMN CyNepno3uiUM MArHUTHBIX MOJEH. JInHuUM
MarHuTHOW WHAyKIMW. KapTuHa JIMHUNA MarHUTHOM WHAYKUUU TOJS TMOCTOSHHBIX
MarHuTOB.

MarnutHoe 1oJ€ MPOBOJHHUKA C TOKOM. KapTWHa NWMHUI MHAYKIIMM MAarHUTHOTO
II0JIS1 JUIMHHOTO IPSIMOTO IIPOBOJHMKA UM 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHUKA, KaTYIIKU
¢ TokoM. OnbIT Opcrena. BzanMmoaeicTBue npoBOJHUKOB € TOKOM.

Cuna Amnepa, €€ MOAYyJIb U HalIPABJICHUE.

Cuna JlopeHna, €€ MOAyJp W HampasieHHUE. /[BH)KEHHE 3apsyKEHHOM 4YacTHULBI B
OJIHOPOJIHOM MarHuTHOM moie. Pabota cuibl JlopeHua.

SIBneHne SMEKTpOMAarHUTHOW WHAYKOMH. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIMH.
DIIEKTPOJABUKYILAs CHJIA HHAYKIIUU. 3aKOH JIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe anexkTpuyeckoe nose. DIEKTPOABUKYINAs CUJla MHAYKIUU B IIPOBOJHUKE,
JOBHKYLIEMCSI IOCTYIIATENIBHO B OJTHOPOTHOM MArHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTB. SBnenne CaMOUHIYKLIHHU. DIIEKTPOABHKYIIAS cuiia
CaMOMHIYKIIUH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, DIIEKTPOABUTATEND, YCKOpUTEIHN AJIEMEHTAPHBIX 4acTHUll,
MHYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.
JIMHUY MHAYKIIMY MarHUTHOTO TOJIS.
B3anmonencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[HevictBrue cumnbl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.
SIBrIeHME SIIEKTPOMArHUTHON MHAYKIIHAH.

ITpaBuno Jlenua.



3aBUCUMOCTh JJIEKTPOJABWKYLIEH CUJIbl HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOIO MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomvl

H3yuenue macHummno2o nousi KAMywKu ¢ moKOoM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.
HccnenoBanue siBICHUS DJIEKTPOMATHUTHOW UHAYKIUU.

Paznen 5. Konebanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHunHble KOIeOAHUA

Konebatenbnas cucrema. CBoOOHBIE MexaHMUYecKue KojeOaHus. ['apmoHuueckue
konebanus. [lepuon, wacrora, ammumrtyaa u asza koneOanuit. [IpyXUHHBIH MasTHHK.
MatemaTnueckuii MasTHUK. YpaBHEHHME TrapMOHUYECKHX KojeOanuil. I[lpeBpamienue
SHEPrUM NPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbublii koHTYp. CBOOOAHBIE AJIEKTPOMATHUTHBIE KOJEOAHUS B UJCAIBHOM
K0J1e0aTeNbHOM KOHType. AHAJOrMsl MEXAY MEXaHMUYECKMMH M 3JIEKTPOMAarHUTHBIMU
koneOanusiMu. @®opmyna TomcoHa. 3aKOH COXpaHEHHUS DSHEPrUUd B  HAEaJIHLHOM
KoJ1e0aTeIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxaroluxX KoyieOaHUSX. BbIHYyXIE€HHbIE MEXaHUUYECKUE
KoJjebanus. Pezonanc. BeIHyKI€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennsblii TOK. CHHYCOMIANBHBIN MEPEMEHHBIM TOK. MOIIHOCTh HMEPEMEHHOIO
TOKa. AMILTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CHIIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacTBo, mnepenaya u  MHOTPEOJICHHE DIIEKTPHUUYECKOU
SHEPruu. OKOJOTMYECKHME PHUCKA TMpU MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BAHUS AJIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCcTpOMCTBA M NPAKTHYECKOE INMPUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUH dJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB — KosieOaTeNbHOM  cucTeMbl  (NMPYKUHHBIA — HWIIK
MaTeMaTUYECKUI MAsSTHHK).

Hab6mronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuminorpaMMbl  (3aBUCUMOCTH CWJIBI TOKA M HANpsDKEHUST OT BPEMEHM) ISt
ANIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3sonanc  mpu  mocineAoBaTeIbHOM — COCIMHEHMHM  PE3UCTOpa,  KATYIIKU
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopnenb TMHUY 3JIEKTpONepeiayuu.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue 3aBUCMMOCTH MEPUOAA MaJbIX KOJeOaHUI rpy3a Ha HUTU OT JUTMHBI

HHUTH 1 MACCBI I'py3a.
HCCJ’IGI{OBaHI/Ie INEPEMCHHOI'O TOKa B IHOCIHK M3 IIOCICIOBATCIBHO COGI[I/IHéHHBIX



KOHJIEHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbLE B0JIHbBL

Mexanuyeckue  BOJIHBI, yCJlOBUsS  pacnpocTpaHenusi. lIlepuon.  CkopocTh
pacrpocTpaHeHus U JjIuHa BOJHBIL. [lonepeunsie u mpoaosbHbie BOJIHBL. MHTEpdepeHus
U audpakIus MEXaHUUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJICKTPOMAarHUTHBIC BOJIHBI. Y CIIOBUSI M3JIYYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnuas opuentanus BektopoB E, B, V B anmekTtpomarHuTHo#l BosiHe. CBoMCTBa
AJICKTPOMArHUTHBIX BOJH: OTPaXEHHE, NPEJIOMJICHHE, TMoJsapu3aius, audpaxiuys,
untepdepennus. CKoOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[ITkana >1eKTpOMarHuTHHIX BOJIH. [[prMEHEHNE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIUIIBI PAIUOCBSA3M U TENIEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH CpeIbl.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE:  MY3bIKaJIbHBIC
WHCTPYMEHTHI, yJIbTPa3ByKOBasg JUArHOCTUKA B TEXHUKE M MEIUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpakeHus U NpeoMICHHUSI MEXaHUUECKHUX BOJIH.

Habmonenue nareppepeHnnu u 1udpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmroieHue cBsi3u TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M 4acTOTOM
KOJIeOaHU .

HccnenoBanre CBOWCTB AJEKTPOMATHUTHBIX BOJIH: OTPAXKEHHE, IPEIOMIICHHUE,
noJisipu3anus, AMPppakuus, UHTEpPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsamMonrHerHOE pacpOCTPAHEHNUE CBETA B OJJHOPOJHOMU
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n300pakeHuii B IIIOCKOM
3epKa’e.

[IpenomneHue cBeta. 3aKOHBI MPEJIOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomieHus. I[lonmHoe BHyTpeHHee oTpaxeHue. [IlpenenbHbld  yros MOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. Ler.

Cobuparouie u pacceuBaromye JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHUE U
onmTHYecKas cuijga TOHKOW JsmH3bL. [locTpoeHne wu300pakeHU B COOMpAIOMUX W
pacceuBaromux JiMH3axX. PopMysa TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Uurtepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOJIIO/IEHUs MaKCUMYMOB M MHUHHUMYMOB B HWHTEp(EPEHIIMOHHON KapTUHE OT JBYX



cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus ceeta. dudpaxiyonHas pemérka. YciaoBUe HAOIIOICHHUS TJIaBHBIX
MaKCHUMYMOB IPU NaJ€HU MOHOXPOMAaTUYECKOIO CBETA Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHUUeCcKUEe YyCTPOUCTBA U MPAKTUUYECKOE MPUMEHEHHUE: OUYKH, Jiyna, (oroanmnapar,
POEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, NU(paKkiOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMmonuHEeHOE pacpocTpaHEeHue, OTPAXKEHUE U MpeoMiieHrne cBeta. OnTuieckue
IPUOOPHI.

[TonHOE BHYyTpeHHEE oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

HaOmronenune natepdepeHinu cBera.

HaOmronenune nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.
[TonyueHnue ciekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomy4yenue cekTpa ¢ MOMONIbI0 JU(PAKIUOHHON PEIIETKH.

HaOmronenue nosisipuzaiiuu cBeTa.
Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul M3mepenue nokasameins
npenomaeHus. Cmexid.

UccnenoBanue cBOMCTB N300pakeHUN B TMH3aX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI crielIUaIbHON TEOPUU OTHOCUTEIIBHOCTH

['panuubl PUMEHUMOCTH KJIACCMYECKOM MexaHuku. [locTynarel cnennaibHOU
TEOPUH OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTH MOJYJA CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIUsl TOKOS.

Paznen 7. KBantoBas ¢usuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBa3u sHepruu (HOTOHA C €r0 YACTOTOW. DHEPrHs U
UMITYJIbC (POTOHA.

OtkpeiTie U uccnenoBanue Gotodpdexra. Onbitel A.I'. CromeroBa. 3aKOHBI
dbotorpdexra. VYpapHenue ODiHmTerHa i porodddexra. «KpacHas rTpaHuUIA»
dhororddexra.

JaBnenne cBera. OnbiThl I1.H. JIeOGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudeckue yYCTpOMCTBA ¥ MPAKTHYECKOE TMPUMEHEHHE:  (POTORIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu



®doTo3deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeEKTa.
CBeToauon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Monens artoma Tomcona. OmbiTel Pesepdopna mo paccesHuro  a-4acTHIL.
[Inanerapuas mozaenb aroma. [loctynarsl bopa. M3nyyenue u nornomenue (pOToHOB MpU
MEepeX0e aTOMa C OJJHOTO YPOBHS 3HEPIuH Ha Apyro. Bunel cnektpoB. CrieKTp ypOBHEM
SHEPIrUU aTomMa BOJ0POJa.

BosHoBble cBoicTBa wactuill. Bomnel ge bpoins. KopnyckyisspHO-BOTHOBOU
Ty aJIU3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIIEKTPAJIbHBIM aHaIu3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
Habmroienue mHeRvaThiX CIEKTPOB U3ITyUEHUSI.
Jlazep.
Vuenuueckuu  oxcnepumenm, — 1abopamopmbvie
pabomul Habnioodenue nunetiuamozo cnekmpa.
Tema 3. Amomnoe s20po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIIOXKHOCTH  CTpoeHus  sanapa. OTkpeiThe
paanoaktuBHOCTH. OnbIThl Pezepdopaa mo omnpenesieHHI0O cocTaBa paguOaKTUBHOIO
u3nyuenus. CoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BausiHue paguoakTUBHOCTH Ha
KUBbBIE OPTraHU3MBI.
OTtkpeiTHE pOTOHA U HeWTpoHa. HykionHas moznens siapa I'elizenOepra- MBaneHko.
3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.
Anb(a-pacnaa. DIJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacnan. ['aMMa-u3iydyeHue.
3aKOH paJuOaKTUBHOTO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchol siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 saep.
Anepubiii peakrop. TepmosinepHbliii cuHTe3. [IpoOiaemMbl U MEepCHEeKTUBBI A1EpHOMN
DHEPreTUKH. DKOJOTHUECKNE ACTIEKTHI AEPHON SHEPTETHUKHU.
DinieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.
dyHaamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoil KapTHHBI MUpa.
TexHuyeckne ycTporucTBa U NPAKTUYECKOE MPUMEHEHHE: T03UMETP, Kamepa BuibcoHa,
AJIepHBINA peakTop, arToMHasi bomoa.
Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YaCTHIL.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HccnenoBanne TpeKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).



Paznen 8. DneMeHThI aCTPOHOMUM U ACTPODUUKHU

DTanbl pa3BUTUS acTpoHOMHU. [IpUKIagHOE W MHUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMMH.

Bun 3Bé3qHoro HeOa. Co3Be3nus, ApKue 3BE3JIBI, TUIAHETHI, X BUAUMOE JIBHUKCHHUE.

ComHeuHas cucTema.

Counnne. ConHeyHas akTUBHOCTh. McTounuk sHeprun ComiHia v 3BE37. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CHEKTpajJbHbIM KJIAcC - CBETUMOCTBY. 3BE3bI
IJIaBHOM MOCJICIOBATEIILHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTbLY IS 3BE3] IJIaBHOM
MOCIEI0BATEILHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIEC MPEICTABICHUS O
MPOUCXOKACHUM U HBOOIMK CoJTHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii [IyTs - Hama ['anaktuka. [lonoxxenue u aBuxkenue CosHia B ['anakTuke.
Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. UEpHbIE IBIPHI B sIApAX TalaKTUK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa606ma. Pazoeranue ranaktuk. Teopus
bonbmoro B3peiBa. PenukToBOE H3IydeHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmronenuss HEBOOPYKEHHBIM  TJIa30M C  HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUI TSI ONPENIeNICHUs] MOJ0KEHUSI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be31Us1 CEBEPHOTrO MOTyIIapus U SIPKUE 3BE3IBL.

Habnronenus B Teneckon JlyHsl, miianet, Mieunoro Ilytu.

O6o0m1aroree NTOBTOPEHUE

Ponb ¢u3uku u acTpOHOMUM B 3KOHOMHUYECKOH, TEXHOJIOIMYECKOH, COLMATIbHON U
TUUYECKON cdepax IesATEIbHOCTH YEJIOBEKa, poJib U MECTO (PU3MKU U aCTPOHOMHUU B
COBPEMEHHOM Hay4YHOW KapTUHE MHUpA, POJb (U3HUECKOW Teopud B (HOPMHUPOBAHHU
NPEACTAaBICHU O (U3MUECKOW KapTUHE MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO -HAYUYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kimacce oCyliecTBISIETCS ¢ yUETOM
COJIepKATEIBHBIX MEXKIPEIMETHBIX CBS3el C KypcamMu MaTeMaTHUKHU, OMOJIOTUM, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemuvie  nowsimus, CBSI3AHHBIE C HM3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIA (hakT, TUMoTe3a, puznueckas BeIWYWHA, 3aKOH, TEOPHS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHUE CHUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE (PYHKIIMH:
CHHYC, KOCHUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX MPOCKIMU HA OCH KOOPIAMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTAPHBIX (DYHKIMM, MPU3HAKK MOA00US TPEYTOJILHUKOB, OMpEAeNICeHHEe TUIONIaan
I0CKUX (puryp u 06béMa Ted.

buonoeus: snexTpudeckue SBICHUS B KUBOUM MPUPOJIE, KOJIeOATEIbHBIC IBIKCHHUS B
YKUBOM MPUPOJIE, ONTUUYECKUE SBJICHUS B )KUBOU MIPUPOJE, IEUCTBUE PaUALMN HA )KUBbIC
OPTaHU3MBI.



Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAs CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATUINYECKON PEIIETKH, CIIEKTPAJIbHBIM aHAIN3.

l'eocpaghusi: MarHuTHbBIE TONIOCAa 3€MJIM, 3QJIEKM MAarHUTHBIX pyl, (POTOChEMKaA
36MHOMW ITOBEPXHOCTH, IIPEICKa3aHNE 36MIICTPSCEHU.

Texnonocus:  JIMHAM  JJEKTpoIlepenad, TIEHeparop  IMEPEMEHHOI0  TOKa,
JIEKTPOJBUTATENb, HHIYKIIUOHHAS I1€4b, pajgap, paauoNpUEMHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-neus, NpoeKIIMOHHBIH ammapar, BOJIOKOHHAs ONTHKA, COJTHEUHasi 6aTtapes.



TEMATHYECKOE IINTAHUPOBAHHUE

PaGouyasi nporpaMMa BOCIIUTAHUSA

HaumenoBanue KoJu1-Bo yacosn dueKkTpoHHbIe (LM pPOBbLIE
TeMbI o0pa3oBaTejibHbIE PECYPChI)
10 kaace
Paznen 1. ®u3uka u METObl HAYYHOT'O ITO3HAHUSA
dusnka W METOJIBI 2 1. (https://media.prosv.ru/content/)
Hay4qHOT'O MO3HAHNA 2. http://school-collection.edu.ru/
Hrtoro no pasneny 2 1. DDY. dusmka. 10 knacc.
(https://media.prosv.ru/content/)
http://school-collection.edu.ru/
Paszgen 2. Mexanuka
Kunemaruka 5 1. DDY. dusmka. 10 kiacc.
(https://media.prosv.ru/content/)
2. http://school-collection.edu.ru/
Junamuka 7 1. D®Y. ®dusuka. 10 kacc.
(https://media.prosv.ru/content/)
2. http://school-collection.edu.ru/
3aKOHBI COXpaHEHUs 6 1. D®V. ®duszuka. 10 knacc.
B MEXaHHKE (https://media.prosv.ru/content/)
http://school-collection.edu.ru/
Hroro no pasgeny 18

Paznen 3. MosiekynsipHas pu3nka 1 T€pMOAMHAMUKA

OCHOBBI 9 1. DOY. ®usuxka. 10 kiacc.
MOJICKYJISPHO- (https://media.prosv.ru/content/)
KHHETHYECKOH http://school-collection.edu.ru/
TEOpUHU
OCHOBEI 10 1. DOVY. Ousuka. 10 knacc.
(https://media.prosv.ru/content/)
TCpMOIII/IHaMI/IKI/I i
2. http://school-collection.edu.ru/
ArperaTHbie 5 1. DOVY. Ouszuka. 10 kmacc.
COCTOSIHHUS (https://media.prosv.ru/content/)
BCIICCTBA.

http://school-collection.edu.ru/

PazButne COLIMAJIBHO 3HAYUMBbIX U NE€HHOCTHBIX OTHOIIICHHH:

o K CeMbe Kak TIJIaBHOI OmoOpe B JKM3HU YeENOBeKa U
HCTOYHHUKY €T0 CHACThS;
o K Tpydy Kak OCHOBHOMY CHOCOOY JOCTHXKCHHS

KHU3HCHHOI'O 6narononyq1/1ﬂ YCJIOBCKA, 3aJI0ry €ro yCremHoro

npo(eCCHOHATTBHOTO ~ CaMOOTpEACTCHUS M OL[YIICHHUS
YBEPEHHOCTH B 3aBTPALIIHEM JHE;
. K CBOEMY OTEYECTBY, CBOEH Majoi u Oombinoi PonuHe

KaKk MCECTYy, B KOTOPOM 4YCJIOBCK BBIPOC MW IIO3HAJ IICPBLIC
pagocTH W HEyJaydW, KOTopas 3aBelllaHa eMy IpeaKkaMH Hu
KOTOPYIO HY)KHO OO€perarhb;

o K NPHUPOJIe KaK MCTOYHUKY >KM3HM Ha 3emie, OCHOBE
CaMoro ee CyYIIECTBOBaHMS, HYXJAIOIIEHCS B 3allUTe H
MTOCTOSTHHOM BHUMAaHHUH CO CTOPOHBI YEJIOBEKa;

o K MHUPY Kak TJaBHOMY NPUHIMIY YEIOBEYECKOTO
OOIIEXKHUTHS, YCIOBHIO KpPENKOM ApyKObl, HalaXUBaHUsS
OTHONICHUH C KOJIeraMu 1o pabore B OyIylIeM U CO3/aHus
6J1arONpUATHOIO0 MUKPOKJIMMATa B CBOEH COOCTBEHHOW CEMbE;
o K 3HaHUSM KaKk HMHTEIUIEKTYyalbHOMY  pecypcy,
oOecnieunBaroleMy Oynyiiee uYelnoBeKa, Kak pe3ysbTaTy
KpOIIOTJIMBOTO, HO YBJIEKAaTeIbHOI0 Y4eOHOIO TPy /a;

o K KyJIbType KaK JYXOBHOMY OOraTcTBy oOIIecTBa M
BaAXXHOMY YCJIIOBUIO OINYIICHHA YCJIOBEKOM ITOJIHOTBI
MPOXKMBAEMOW KU3HM, KOTOPOE JAIOT €My YTeHHE, MY3BIKa,
HCKYCCTBO, T€ATpP, TBOPUYECKOE CAMOBBIPAKCHNE;

. K 3/I0pPOBBIO KaK 3aJIOTy JIOJTOH M aKTUBHOM >KU3HU
YeNloBeKa, €ro XOpOIIer0 HACTPOSHHS W ONTHMHUCTHYHOTO
B3IJIs1]1a HA MUD;

J K OKPYXKAlIIUM JIIOIIM Kak O€3yCIIOBHOH U
aOCONIOTHONW IIEHHOCTH, KaK pPaBHONPABHBIM COLMATbHBIM
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Hrtoro mo pazneny 24

Pasgen 4. DnexkTpoauHaMuka

DJIeKTpOCTaTUKA 10 1. DDY. dusmka. 10 knacc.
(https://media.prosv.ru/content/)
http://school-collection.edu.ru/
ITocTossHHBI 12 1. DOV. ®dusuka. 10 knacc.

JJEKTPUUYECKHI TOK.
Toku B pa3IUyHBIX

(https://media.prosv.ru/content/)
http://school-collection.edu.ru/

nmapTHepaM, ¢  KOTOPBIMH  HEOOXOOMMO  BBICTPAaWBaTh
JOOpPO’KETaTeIbHbIC M B3aUMOIIOIICPIKUBAIOIINE OTHOIICHUS,
JIAl0IMe YEJOBEKY paaoCTh OOMICHUS U  TO3BOJISIOIINC
H36€I‘aTB YYBCTBA OAMHOYCCTBA,

o K caMuM cebe Kak Xo3sieBaM CBOCH CyabOBbl,
CaMOOTIPEICIIAIONIMMCS M CaMOPCATU3YIOIIUMCS JIMIHOCTSIM,
OTBEUAIOIINM 3a CBOE COOCTBEHHOE Oy Tyiee

cpenax
Htoro no pazneny 22
PesepBHOE Bpems 2
O0miee KOJIUYECTBO 68
9acoB O MPOrpaMme
11 kaace

Paznen 1. DnexTpoauHamuka

MaruuTHOE T0oJIeE. 11 1. DDY. dusmka. 11 kiacc.
DeKTPOMATHHTHAS (https://media.prosv.ru/content/)
WH KIS http://school-collection.edu.ru/
Hroro no pazneny 11

Pasnen 2. KoneOanus 1 BOJIHEBI

MexanuuecKkue u 9 1. D®Y. ®dusuka. 11 knacc.
(https://media.prosv.ru/content/)
BHGKTPOMaFHI/ITHI)Ie -
T —— http://school-collection.edu.ru/
MexanuuecKue u 5 1. DOV. Ouszuka. 11 knacc.
(https://media.prosv.ru/content/)
3J'IeKTp0MaI‘HI/ITHLIe -
BOIIHEL http://school-collection.edu.ru/
Onrtuka 10 1. DDY. ®usuka. 11 kiacc.
(https://media.prosv.ru/content/)
http://school-collection.edu.ru/
Hrtoro mo pazneny 24

Paszgen 3. OcHoBBI crieniuanbHOM Teopuu oTHOcuTenbHOCTH (nanee - CTO)

PazButne COLIMAJIBHO 3HAYUMBbIX U IEHHOCTHBIX OTHOIIICHHH

. K CEeMbe Kak IJIABHOM OIOpE B JKU3HU 4YEJIOBEKa H
HUCTOYHUKY €T0 CUACThS;
. K Tpyly Kak OCHOBHOMY CHOCOOY JOCTHKECHHS

KU3HEHHOTO 0J1aromnoiay4us 4yeloBeKa, 3aJ0ry €ro yCIeluHOro
npoecCHOHAIBHOTO ~ CaMOOTpEAENeHUsT M ONIYIICHHUS
YBEPEHHOCTH B 3aBTPAIIIHEM JIHE;

° K CBOEMY OTE€YeCTBY, CBOEi Majoi u Oomnbinoi Pogune
Kak MeECTy, B KOTOPOM YEJOBEK BBIPOC M IO3HAJI IEPBbIE
palocTH W HEyAaud, KOTOpas 3aBelllaHa €My MpeaKaMu H
KOTOPYIO HYKHO 00eperaTs;

° K MpUpoJe KaK HCTOYHMKY JKM3HM Ha 3emiie, OCHOBE
CaMOro €€ CYIIECTBOBaHHUs, HYKJAWONICHCs B 3allUTe H
MTOCTOSTHHOM BHUMAHUHU CO CTOPOHBI YEJIOBEKa;

. K MHUPY Kak TIJaBHOMY MPUHIMIY YEJIOBEYECKOTO
OOIIEKUTHUSA, YCIOBHIO KPEMKOW JpYXObI, HalaKWBaHUS
OTHOIIIEHUW C KOJUJIETaMH IO padboTe B OyIylIieM U CO3JTaHHs
OIIaronpusATHOTO MUKPOKIIMMATa B CBOEH COOCTBEHHOM ceMbe;
. K 3HAaHUSIM KaK HMHTEINIEKTYaIbHOMY  pecypcy,
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OCHOBEI 4 1. DOVY. ®dusuka. 11 knacc.

. (https://media.prosv.ru/content/)
CIICHHUaJIbHOU TeOpI/II/I i
OTHOCHTENBHOCTH http://school-collection.edu.ru/
Utoro no pazneny 4
Pasznen 4. KBanToBas ¢uszuka
DJIeMEHTEHI 6 1. DDY. dusuxka. 11 kiacc.
KBAHTOBOW ONTUKH (https://media.prosv.ru/content/)

http://school-collection.edu.ru/
Crpoenue aToma 4 1. D®Y. ®usuka. 11 kiacc.
(https://media.prosv.ru/content/)
http://school-collection.edu.ru/
ATOMHOE A1p0 5 1. DOY. ®usuxka. 11 knacc.
(https://media.prosv.ru/content/)
http://school-collection.edu.ru/
Htoro no pazneny 15

Paznen 5. DnemMeHTHl aCTPOHOMUHM U aCTPOPU3UKHU

DJIeMEHTHI 7 1. DOY. ®usuka. 11 knacc.
aCTPOHOMHUU " (https://media.prosv.ru/content/)
acTpOQHU3UKH http://school-collection.edu.ru/
Hroro no pasneny 7

Paznen 6. O6o6mmaroniee mOBTOpeHUE

O0o01maro1ee 4 1. DOY. ®usuka. 11 kiacc.
(https://media.prosv.ru/content/)
IIOBTOPEHUE .
http://school-collection.edu.ru/
Hroro no pasneny 4
PesepBHOE BpeMs 3
OBILEE 68
KOJIMYECTBO
YJACOB 10

ITPOT'PAMME

obecrieunBamoIieMy Oyayliee 4YelnoBeKa, KakK pe3yibTaTy
KpOIIOTIIMBOTO, HO YBJIEKATEIHHOIO Y4eOHOTO TPY/Ia;

o K KyJbType Kak TyXOBHOMY OOraTcTBy o0OIlecTBa U
BOXHOMY  YCJIOBHUIO  OIIYIICHHUS  YEJIOBEKOM  IOJHOTHI
MPOXKUBAEMOW KHU3HU, KOTOPOE NAI0T €My YTCHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CaMOBBIPAKEHUE;

° K 3JI0POBBIO KaK 3QJIOTy JOJTOM M aKTUBHOW XWU3HU
YelIOBEKa, €ro XOPOIIeT0 HACTPOSHUS M ONTHMHUCTHYHOTO
B3IJI51/1a HA MUD;

J K OKPYXaloIIUM JIIOAIM Kak Oe3yClIOBHOH U
aOCOIIOTHOM II€HHOCTH, KaK pPAaBHONPABHBIM COLUAIbHBIM
nmapTHepaM, C  KOTOPbIMM  HEOOXOAMMO  BBICTPauWBATh
NOOpOXKeNIaTeIbHBIE W B3aMMOIIOIJICPIKUBAIONINE OTHOIICHHMSI,
JAloIMe YeJIOBEKY paJoCcTb OOLICHUS U  IO3BOJISIONINE
I/136€FaTI) YYBCTBa OJJUHOYCCTBA,

o K caMuM cebe Kak Xo35ieBaM CBO€W CyabOBblI,
CaMOONPEENAIOMUMCI U CAMOPEATU3YIOIMIMMCS JIMYHOCTSM,
OTBEYAIOIINM 32 CBOE COOCTBEHHOE Oyymiee
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE

Ne o HanmenoBanue Kon-Bo
IpUKa3y
N804
Criennanu3upoBaHHas MeOeNb U CUCTEMbI XpaHEHUS
OcHoBHOE 000pyTOBaHHUE
2.1. Jlocka kiaccHas 1
2.2. Cton yuuTes ¢ SIUKaMu JUISE XpaHeHUs WIH TYMOOH 1
2.3. Kpecno yuurens 1
2.4. Hlkad ny1st XpaHeHus yu4eOHBIX TOCOOUH 2
2.5. Jlocka MarHUTHO-MapKepHas 1
2.6. Cucrema (yCTpONCTBO) AJisl 3aTEMHEHUS] OKOH 1
2.15. CToJ yYeHUYECKUM, PETyJIUPYEMBbIH TI0 BBICOTE 9
2.16. CTyn yYeHUYECKHUI, PETYJIUPYEMBIN IO BBICOTE 18
2.14.1 CTo1 1abopaTOpHBIN JEMOHCTPALMOHHBIN C HAJACTPOUKOU 1
2.14.2. Cto11 1a00paTOPHEINA IEMOHCTPALMOHHBIH C JIIEKTPUUYECKUMU 1
pPO3ETKaMH, aBTOMAaTaMH aBapUUHOTO OTKIIOYCHHS TOKA
2144 Ormerynmnrens 1
JlomoJTHUTETbHOE BapUAaTHBHOE 000Dy I0OBaHHE
2.14.7 CucremMa 3J1eKTPOCHA0KCHHMSI IIOTOJI0YHAS 1
2.14.3 CT01 yYeHHYeCKHH Ja00PaTOPHBIN PETYINPYEMBIN IO BBICOTE
AIEKTPUUIMPOBAHHBII/CTOJI ydeHU4ECKUH 1a00paTOpHBIN
PETyIUPYEMBbIH 110 BBICOTE
2.14.5 Crouku s xpanenus I A - mabopartopun 1
2.14.8 [TIaHIIETHBIA KOMITBIOTED (JIMLIEH3MOHHOE IIPOIPAMMHOE 1
obecrieueHue, 00pa3oBaTeNbHbI KOHTEHT, CUCTEMA 3aIlUThI OT
BPEIOHOCHOM MH(OpMAaIUm)
TexHuueckue cpeacrnaa
OcHoBHOE 000pyIO0BaHHE
2.1, CeteBoii punbTp 1
2.8. JlokyMeHT-Kamepa 1
2.10. NHTepakTUBHBINA TPOrpaMMHO-ANMAPATHBINA KOMIUIEKC 1
MOOWJIBHBIN WJIM CTALIMOHAPHBIN (ITpOrpaMMHOE 0OeCrieUeHue,
MPOEKTOP, KPETUICHNE B KOMILIECKTE)
2.11. [TepcoHalIbHBIN KOMITBIOTED € TIepubepucit/HOyTOyK 1
(JIMIEeH3MOHHOE IPOrpaMMHOE obecrieueHre, 00pa3oBaTeNIbHBbIHI
KOHTEHT ¥ CHCTeMa 3alUThl OT BPEIOHOCHON MH(pOpMaIuHy,
IIpoTrpaMMHOE oOecIieueHHE 11 MUGPOBOI TabopaToprH, C
BO3MO>KHOCTBIO OHJIAITH-0ITPOCa)
DJIEeKTPOHHBIE CPe/ICTBA OOYUCHUS
OcHoBHOE 000pyI0BaHHE
2.12. DOnekTpoHHbIE cpeAcTBa OyueHus/IHTepakTUBHBIE 4

noco6usti/OHJIaiiH - Kypchl

JleMOoHCTpaloOHHbIE Y4eOHO-HarJIsIIHbIE TOCOOus
OcHoBHOE 000py/TIOBaHNE




2.14. ‘ CnoBapu, CipaBOYHUKH, SHITUKIJIOTICTUN 30
JlaGopaTopHo-TexHOI0THYECKOE 000pYI0BaHUE (JJabopaTopHOE 000PYyI0BaHUE,
IpUOOPHI, HAOOPHI JIJIS IKCIIEPUMEHTA, HHCTPYMEHTHI)
OcHOBHOE 000PYIOBaHHE
2.14.9 LudpoBas 1adopaTopus 110 (PUBUKE 151 YUUTEIIS 2
2.14.10. Ll posas 1adopaTopus N0 PU3HUKE IJIsI YUECHHUKA 2
2.14.11. Bechl TEXHMUECKHE C pa3HOBECAMU 15
2.14.12. KoMIJIeKT U1 1a00paTOPHOTr0 NPaAKTUKYMa IO ONTHKE 2
2.14.13. KoMmJIeKT 1 1a00paTOPHOTO MPAKTUKYMA IO MEXAHUKE 15
2.14.14. KOMILIEKT 1151 1a00paTOPHOTO IMPAKTHKYMa 110 MOJIEKYISPHON 1
(bU3HKE U TEPMOIUHAMUKHI
2.14.15. KomruiekT a1 1adopaTOpHOTO NPAKTUKYMa IO JIEKTPUUYECTBY (C 15
reHEPATOPOM )
2.14.17. AmMriepMeTp 1a00paTOPHBIN 20
2.14.18. BoasrmeTp 1abopaTopHbIN 20
2.14.20. ‘Tepmomerp 1ab0OpaTOpHBIA 4
JlonoaHUTEIPHOE BapHAaTUBHOE 000PYI0BAHUE
2.14.23. bapomerp-anepounna 1
2.14.24. bJIOK IMTaHMs PErYINPYEMBIN
2.14.29. 1 ' py3 HaOOpPHBIM 20
2.14.30. JIMHAMOMETP AEMOHCTPALMOHHBIN 15
2.14.33. MeTtp AEMOHCTPallMOHHBIN )
2.14.35. Hacoc BakyyMHbIMT KOMOBCKOIO 1
2.14.37. IHITaTuB IEMOHCTPALIMOHHBIN (PU3HUYCCKUN 15
JlemoHcTpalroHHbIe TpUOOpbl. MexaHunka
JlonoTHUTENbHOE BapHaTUBHOE 000PYI0BaHUE
2.14.39. HaOop geMOHCTpallMOHHBIN 110 MEXaHUYECKUM SIBICHUSIM
2.14.40. Habop nemoHCTpantnOHHBIN 110 JUHAMHUKE BPalaTeJIbHOTO
JIBHDKCHMS
2.14.471. Habop neMOHCTpaliMOHHBIM 110 MEXAHUYECKHUM KOJICOAHHIM
2.14.42. Habop neMOHCTpaliMOHHBIA BOJHOBBIX SIBJIEHUH
2.14.43. Benepko Apxumena
2.14.44 MastHuK MakcBeiuia
2.14.45 Habop Tex paBHOro o0bemMa 3
2.14.46 Habop 1€ paBHOM MacChl 3
2.14.47 1Tpubop 114 IEMOHCTPALIMKA aTMOC(EPHOTO JABICHUSI
2.14.48 1 Ipr3Ma HaAKJIOHSAIOIIAACSI C OTBECOM
2.14.49 Pbryar 1éMOHCTpallMOHHBIN
2.14.50. Cocyabl COOOIIAOMIMECS 2
2.14.5]1. CrakaH OTJIMBHOM JIEMOHCTPAIMOHHbBIN 3
2.14.592. IpyOka HeroTOHA
2.14.53. Ilap Ilackans 2

JlemoHcTpanronHbie prudopsl. MonexymnsipHas Gpusuka
JlonoyiHUTEIbHOE BAPUATUBHOE 000PYI0BAHUE

2.14.54. HaOop nemMoHCTpaniOHHBIM 10 MOJIEKYJISIPHON (PU3UKE U
TEIJIOBBIM SIBJICHMSIM

2.14.55. Habop 1eMOHCTpAalIMOHHBIM 10 IAa30BbIM 3aKOHAM

2.14.50. Habop kannuisipoB

2.14.51. TpyOKa 11 AEMOHCTPALIMU KOHBEKIIUHU B KUJIKOCTH

2.14.58. [ {narMHapbI CBUHIIOBBIE CO CTPYTOM

2.14.59. IIIap ¢ KOJabLIOM

JleMOHCTpaloOHHbIE MTPUOOPHI. IJIECKTPOIUHAMUKA U 3BYKOBBIC BOJTHBI
JlonoyiHUTEIbHOE BAPUATUBHOE 000PYI0BaHUE

2.14.60. BEBICOKOBOJILTHBIN UCTOYHUK

2.14.61. 1 eneparop Ban-ne-1 paada

2.14.62. Jlo3umerp

2.14.63. KaMepToHbI Ha PE30HAHCHBIX SIIUKAX

2.14.64. KoMIIEKT MPUOOPOB M NPUHAUICKHOCTEN YIS IEMOHCTPALIMN
CBOJCTB 2JIEKTPOMATHUTHBIX BOJIH




2.14.65. KoMIutekt nmpruOOpoB i1 N3y4YEHHs IIPUHIUIIOB paguolIpueMa u
paguonepeaaumn
2.14.60. KoMIJIEKT IpOBOJIOB 4
2.14.6/. Marsaur ayroo0pasHbId 10
2.14.68. MarauT 11oJI0OCOBOM JEMOHCTPAIIMOHHBIN 172
2.14.69. MainmrHa 3Jj1eKTpodopHas
2.14./0. MasTHUK DJICKTPOCTATHYECKHUU
2.14.71. HaOop 110 n3y4eHn0 MarHuTHOr0 moJist 3€MJIN
2.14.72. HaOop nemoHCTpaOHHbBIN 110 MATHUTHOMY ITIOJIFO KOJIBIIEBBIX
TOKOB
2.14.73. Habop 1eMOHCTpallMOHHBIM IO NOJYIIPOBOJHHUKAM
2.14.74. Habop neMOHCTpaliMOHHBIN 110 NOCTOSIHHOMY TOKY
2.14.75. Habop neMOHCTpallMOHHBIN 110 JIEKTPUYECKOMY TOKY B BAKYYME
2.14.70. Habop neMOBCTpallMOHHBIN 110 DJICKTPOJUHAMUKE
2.14.77. HaOop aj1st AeMOHCTpallii MAarHUTHBIX MOJICH
2.14.78. HaOop 11 neMOHCTpayy 3JICKTPUUCCKUX ITOJIEH
2.14.79. Tpancdopmarop yueOHbBIN 1
2.14.80. 1lajmouka CTEeKIITHHAsA 2
2.14.81. 1lajmouka 300HHUTOBAs 2
2.14.82. 1IpnOop Jlenua
2.14.83. CTpeJIKM MarHUTHHIC HA INTATUBAX b
2.14.85. IHITaTuBEI M30JIUPYIONIME
2.14.30. DJICKTPOMATrHUT pa300pHBIN
JleMoHCTpanroHHble TprOopsl. ONTHKA U KBaHTOBAs (hU3UKa
JlonoTHUTEIbHOE BapHaTUBHOE 000Dy I0BaHUE
2.14.81. Habop 1eMOHCTpALIMOHHBIN 10 TEOMETPUUECKOM OITUKE
2.14.388. Habop 1eMOHCTpallMOHHBIN 10 BOJJHOBOM OIITUKE
2.14.389. CHneKTpOCKOIl ABYXTPYOHBINU 1
2.14.90. Habop crekTpalibHbIX TPYOOK C HCTOYHUKOM NUTAHUS
2.14.91. Y CTaHOBKA JUI U3VY€HU GoTo3h(PEKTa
2.14.92. HaOop geMoHcTpanimoOHHBIM 110 NOCTOSIHHOU | lmaHka
JleMoHCcTpallMOHHbIE YUeOHO-HATJISTHbBIE TTOCOOHUS
JlonoaHUTENIbHOE BapHaTHBHOE 000PYI0BaHUE
2.14.93. KOMIUIEKT HarJIIAHBIX IOCOOMH JJIs1 IIOCTOSIHHOT'O MCII0Jb30BaHUS 1
2.14.94. | Kommnekt mopTpeToB juis oopMiIeHHs KabuHeTa
2.14.95. | KOMIUIEKT TEeMOHCTPAITMOHHBIX YICOHBIX TaOIHI] 1

YYEBHO-METOINYECKOE OBECIIEYEHHUE

1. ®enepanbHas paboyas mporpaMma OCHOBHOTO 0OIIEro 00pa3oBaHus MO (PU3MKE.

2. Konmenuus npemnogaBaHus y4eOHOTO npeamera «Dusznkan
B Poccuiickoit ®deneparum (2019r.).

3. EnwmHoe comepxanue oomero oopasosanus (https://edsoo.ru/)

4, ®uzuka. 10 kmacc: VYueOHuMK, i 0O0II€00pa30BaTEeNbHBIX, YUPEKIACHUMN/
A.B.Iéppimkun.-M.: [Ipoda.

5. ®usuka. 11 «kmacc: VYueOHuk, i1 o001I€00pa30BaTENIbHBIX, YUPEKIACHUMN/
A.B.Iléppmkun.-M.: [Ipoda.

6. ®uzuka. 9 kmacc: VYueOHHWK, Ui 00mE00pa3OBATENbHBIX,  YUPEKICHUMN/
A.B.Iléppmkun.-M.: [Ipoda.

7. ®uzuka. 10-11 wmacc: Temaruyeckoe W TOYpPOYHOE IUJIAHUPOBAHHE K YUEOHUKY
A.B.Il€peimkuna «®uszuka. 10-11 xnacey» / E.M.I'yrauk, E.B.Pri6akosa. - M.: [Ipoda

8. Coopuuk 3anay no pusuke. 10-11 kmace/ A.B. Tl€peimkun. - M.: Dk3ameH.

9. Coopuuk 3amau no gusuke Ay 10-11 knaccoB o01e00pa30BATENbHBIX YUPEXKICHUN /
B.N.JIykamuk, E.B.liBanoBa. - M.: IIpocseuieHue.



https://edsoo.ru/

10. A.E. Mapon, C.B Ilozoiickuii, E.A. Mapon. CO0pHUK BOTPOCOB W 3a7ad IO
¢usuke 10-11. - M.: [IpocBemienue.

11. KouTposbHBIE U TIPOBEpOUYHbIe paboThl Mo ¢uszuke. 7-11 ki1.: Merona, mocodue /
0.®.Kabapnun, C.1M.Kabapauna, B.A.Opinos. - M.: Jlpoda.

12.  O.®.Kabapausn, B.A.Opnos. «®usuka. Tectb». 10-11 knaccel. - M.: JIpoda.

13.  O. ®. Kabapaun. ®uzuka. CripaBounbie MaTepuaisl. - M.: [IpocBenienue



