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IlosicHuTeAbLHAS 3aIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOEHMSI OCHOBHOI
oOpa3oBarenbHOU mporpammsbl, npeacraBieHHbIx B ®T'OC COO, a takke ¢ yuérom paboueii
[IporpaMMbl BOCIMTaHHS M KOHLENIMM IpenojgaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBarenbHBIX oOpranm3anusx Poccuiickoit @Denepanuu, peanu3yoONMX OCHOBHBIC
00pa3oBaTeabHbIE MTPOrPaAMMBI.

Conepkanue mnporpamMmbl Mo (HU3UKE HANpaBieHO Ha (QOpMHUpPOBAHHE ECTECTBEHHO-
Hay4yHOM KapTHHBI Mupa obyuatonmxcs 10—12 kmaccoB npu o0yueHUH UX (u3nke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-IESITEIbHOCTHOT 0 moaxo/a. [Iporpamma no ¢u3nke COOTBETCTBYET
tpedoBanusM ®PI'OC COO k niaHUpyeMbIM JMYHOCTHBIM, NMPEIMETHBIM U METalpEIMETHBIM
pe3yibTaTaM OOYy4YEHHs, a TAaKKE YYUTHIBAET HEOOXOAMMOCTh peaM3allMM MEXIPEIMETHBIX
cBsizell (PUM3MKM C €CTeCTBEHHO-HaY4YHBIMH Yy4eOHBIMH MpeaMmeTamMu. B Hell ompenensiorcs
OCHOBHBIE 11€JIM M3y4eHHs (PU3MKM HAa ypOBHE CpelHero oouero oopa3oBaHus, MIIAaHUPYEMbIe
pe3yabTaThl OCBOEHUS Kypca (DU3MKM: JIMYHOCTHBIE, MeTalpeiMEeTHble, HpeAMeTHble (Ha
06a30BOM YpOBHE).

ITporpamma o ¢pu3KKe BKIHOYAET:

— IUJJAHHpyeMble pe3yibTaThl OCBOCHUS Kypca (U3MKM Ha 06a30BOM ypOBHE, B TOM 4YMCIE
IpeMeTHbIE Pe3yJIbTaThl 110 rofaM o0ydeHUs;
— coaepxaHue yueOHoro npeameta «dusmnkay no rogam odydeHus.

du3rka Kak HayKa 0 HanboJee 00X 3aKOHAX MPUPOABI, BHICTYMAsl B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJAJ B CUCTEMY 3HaHHH 00 OKpYXKarolleM MHpeE.
[IkoabHBI Kypc (HU3UKH — CHCTEMOOOpa3yIOINUWK JJIs €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IIPEAMETOB, MOCKOJIbKY (pU3NYecKHe 3aKOHBI JIeKAT B OCHOBE IIPOLIECCOB U SIBICHHUM, H3y4aeMbIX
XUMHEH, Ouomoruei, ¢puznyeckoil reorpadpueil u actpoHomuen. Mcnonb3oBaHue U aKTUBHOE
npUMeHeHHe (U3MUeCKHX 3HAHUIl OmpeaenseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTUA B cdepe SHEpPreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IOJYyYEHHUS HOBBIX
MaTepHaJIOB C 3a/laHHBIMU CBOWCTBAMH M JAPYTrHuX. M3yueHune GpU3MKH BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaromuxcs, B GOPMUPOBAHNE YMEHUI
IIPUMEHSATh HAyYHBIA METO]] ITO3HAHMSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX HCCIIEIOBAaHUN.

B ocHoOBYy Kkypca (pu3uku 1uist ypoBHS CpelHero oo1ero oopa3oBaHus MOIOKEH PsIT UJIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 MTOCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH Kypc ABISETCS JIOTHUYECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3lesioB (U3MKU, BKIIOYAET KaK BONPOCH KJIACCUUYECKOH, TaK U
COBpEMEHHOU (PU3HKH.

Hoes eenepanuzayuu. B cooTBETCTBUM C HEW MaTepHuan Kypca (U3UKH 00BbEAMHEH BOKPYT
¢usnueckux Tteopuil. Benyumm B Kypce sBisiercs (OPMHUPOBAHUE IMPEICTABIECHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanusanus mpeanoiaraeT UCHOIb30BaHUE I'YMaHUTAPHOIO
HoTeHLrana GU3NUECKOl HayKH, OCMBICICHHUE CBSI3M Pa3BUTUSA (U3MKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 3KOJIOIMUYECKUMHU POOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npeanosiaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHHYECKHUX U TEXHOJOIMUECKUX MPUT0KEHUI U3ydEeHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peannzyeTcs IOCPEICTBOM BBEIEHHMS 3JIEMEHTOB COJEPXKAHMA,
MOCBALIEHHBIX 3KOJIOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TeXHUKH U TEXHOJIOTHH, a TaKke 00CyXJeHHs TPoOIeM pallMOHaIbHOIO PUPOIONOIBb30BAHUS U
9KOJIOTHYECKON 6€30MacHOCTH.

CrepxHEBbIMU 3JIEMEHTaMH Kypca (HU3UKH Ha YpOBHE CpEIHEro o0uiero o0pa3oBaHUs
ABIIIIOTCA  (u3uueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUH O CTPYKType MOCTPOCHHUS
¢usnueckoil Teopuu, poiaM (GYHIAMEHTAJIBHBIX 3aKOHOB W TPHHLUIOB B COBPEMEHHBIX



Ipe/CTaBICHUAX O MPUPOJE, TPAaHULAX MPUMEHUMOCTH TEOPHH, IS ONKCaHHUs E€CTECTBEHHO-
HAyYHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-1eSITEIbHOCTHBIA MOJAX0/ B Kypce (PU3MKHU pean3yeTcsl MPexie BCero 3a CUer
OpraHu3alMM KCIIEPUMEHTAILHON JleaTeabHOCTH oOyudaromuxcs. [{ns 6azoBoro ypoBHs Kypca
(GU3UKH — 3TO HUCIOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTOpHBIX pabOT, KOTOpbIe B IMporpamMme Mo (U3MKEe OOBEIWHEHBI B OOIIMHA CITMCOK
YUYCHUYECKMX NMPAKTHUECKUX pabOT. BhineneHue B yKa3aHHOM IepedHe JIaOOpaTOPHBIX PadoT,
MPOBOAMMBIX JJIsi KOHTPOJS M OLEHKH, OCYLIECTBJIAETCS YYaCTHHKaMHU 0Opa30BaTeIbHOIO
mpolecca MCXos U3 0CoOOEHHOCTEH MIaHUPOBaHUs M OCHallleHus: kabuHera ¢usuxu. [Ipu sTom
o0ecreunBaeTcsl OBJIaJIeHHE OOYYarolmMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
WCCIIEIOBAHNS 3aBUCHMOCTEH (DM3NYECKMX BEIMYMH W IOCTAHOBKY OIIBITOB IO MPOBEPKE
MIPEJI0KEHHBIX TUIIOTES.

bonbpiioe BHUMaHKE yIEIsSETCsl PELIEHUIO pacUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu stom
JUI pacuETHBIX 3a/1a4 MPHOPUTETOM SABJIAIOTCS 3aJ]a4M C SIBHO 3aJ]aHHON (PU3NYECKOU MOJEINbIO,
MIO3BOJIAIOIME NMPUMEHSATh H3yYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OIHOTO pasjena
Kypca, Tak U MHTErpUpPYs 3HAHUS U3 Pa3HbIX pa3jesioB. [[11 kauecTBEHHBIX 3a7a4 IPUOPHUTETOM
SBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SBJIEHUH U TPOLECCOB B
OKpY’Kalolllel U3HHU, TpeOyrolue BbIOOpa (PU3MUYECKOM MonAenu AJid CUTyalud IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpedoBanusMu DPIOC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHuto0 y4deOHOro mporecca 0a3oBbIil ypoBeHb Kypca (M3MKM Ha YPOBHE CPEIHEro
ob1iero o6pazoBaHMs U3Y4aeTcsi B YCIOBUAX NMPEAMETHOro KabuHeTa (U3UKU WM B YCIOBUAX
HMHTETPUPOBAHHOIO0 KaOWHETa IpPEIMETOB €CTECTBEHHO-HAyYHOro Hukia. B xabunere (uszuxu
€CTh He00X0oIUMOe JTabopaTOpHOE 00O0pyAOBaHUE JJISI BBITIOJIHEHUSI YKa3aHHBIX B MPOTPaMMeE I10
¢u3MKe yUeHNYECKUX MPaKTHUYECKUX PabOT U IEMOHCTPALlMOHHOE 000pY/10BaHHUE.

JeMoHcTpanimoHHoe 00opynoBaHHe (GOPMUPYETCS B COOTBETCTBUU C HPUHLUIIOM
MUHHMAaJIbHOM JOCTaTOYHOCTH M OOECIeYMBAET MOCTAHOBKY MEPEYMCIEHHBIX B IPOrpaMMe Io
¢HU3UKe KITIOYEBBIX JIEMOHCTPALUi IS HCCIIENOBAaHHUS M3Yy4aeMBbIX SIBICHHM M MPOLIECCOB,
SMIOUPUYECKUX U (PyHIaMEHTAIbHbBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTropHoe oOopynoBaHUE I YYEHHUECKUX MpaKTHUEeCKHX paboT dopmupyercs B
BHJIE TEMAaTHYECKUX KOMILJIIEKTOB U oOecneunBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuaronxcs. TemMaTHuecKue KOMIUIEKTHI JIAOOPaTOPHOTO OOOPYAOBAaHUS MOCTPOCHBI Ha
KOMITJIEKCHOM MCIOJIb30BAHUN AHAJIOTOBBIX M IU(PPOBBIX NPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX 1a00paTOPHUil.

OCHOBHBIMHU LIEJIAMHU U3ydeHHs U3HMKU B 00111eM 00pa30BaHUHU SBIISIFOTCA:

— (QopMHpOBaHME HHTEpPECa U CTPEMJIEHHS OOYydYaloIMXCs K HayyHOMY H3YYECHHIO
IIPUPOJIBL, PA3BUTHE X UHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

— pa3BUTHE MpPEICTaBIEHMH O HAydHOM MeTojle II03HaHus U  (opmupoBaHHe
UCCIIEIOBATEIbCKOI'0O OTHOIIEHUS K OKPY’KAIOIIHUM SIBJICHUSM;

— (opMHpPOBaHUE HAYYHOI'O MHMPOBO33PEHUS KaK pe3yjbTaTa U3yUYEHUS OCHOB CTPOCHMUS
MaTepuu U PyHIaMEHTAJBHBIX 3aKOHOB (DU3UKU;

— (opmupoBanue ymMeHuil O0OBSICHATDH SBJICHUS C UCIOJIB30BaHUEM (DU3NYECKUX 3HAHUHU U
HaYYHBIX JI0Ka3aTeJIbCTB;

— (opmHpOBaHUE MPEACTABICHUI O POiaM (PU3MKU AJI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOT .

JoctukeHne 3Tux Leneil obecrneuuBaeTcsl peUIeHHEM CIEAYIOLMX 3aJad B Ipolecce
M3ydeHus Kypca (pU3MKU Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHus:

— mnpuoOpeTeHrne CUCTEMBbl 3HAHUN 00 0o0mMX (QU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaXx,
TEOPUSX, BKIIOUAsi MEXaHUKY, MOJEKYISPHYIO (PU3HKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3MKY U 3JIEMEHTHI aCTPOPU3UKH;



00BSICHEHUS
peumieHnii B

— (QopMHpOBaHHME YMEHUH MNPUMEHSITb TEOPETUUYECKUE 3HAHUS IS
¢u3nyeckux SBJIEHUM B MNPUPOAE U i1 HPUHATHS HPaKTHUYECKUX
MMOBCEIHEBHOM KU3HH,

— OCBOEHHME CIOCOOOB peUIeHHs pa3JIMYHBIX 3aJad C SBHO 3aJaHHOM (usnueckoit
MOJIENbIO, 33]1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO31aHue (PU3NUECKON MOJIENH,
aJIeKBaTHOM yCJIOBUSM 3aJa4H;

— TOHMMaHWe (PU3NYECKUX OCHOB W NPUHIUIIOB AEHCTBHS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO CPELY;

— OBJIAJICHHE METOAaMH CaMOCTOSITEIbHOT'O IUIAHUPOBAHHS U MPOBEACHHS (PU3MUECKUX
HKCIEPUMEHTOB, aHaJIM3a U UHTEpIpeTalui UHPOPMaIIUU, OTIpeieTICHHs] TOCTOBEPHOCTH
MIOJIyYEHHOT'0 pe3yJIbTaTa;

— CO3JaHuE YCIOBUHU U1 Pa3BUTHS YMEHMU IPOEKTHO-HUCCIEA0BATENbCKOM, TBOPUYECKOM
JIeSITEIbHOCTH.

MecTo yuebHOro npeameTa B yueOHOM IJIaHe

«Dusmkay sBIsiETCs 00s3aTeIbHBIM YYEOHBIM TIPEJAMETOM Ha YPOBHE CpEIHEro oO0IIero
o0pa3oBaHHsl.

IIpenmeTHas obnacte — « EcTecTBEHHO-HayUHbIE IPEAMETHI».

denepanbHas pabovasi mporpaMma 1o
yaeOHOMY npeamery «Du3nKa»
(0a30BbIii ypOBEHB)

Pabouyas nporpamma mno yueOHOMY IpeaMeTy
«®Du3nKa» B COOTBETCTBUU C YUEOHBIM IJIAHOM
KOV «Cpennss mkona Ne 1 (ouno-3a049Has)»

Ha uzyuenue ¢usuku (6a30Bblii ypOBEHb) Ha
YpOBHE CpemHero oOmiero oOpa3oBaHUS
orBoauTcs 136 yacos:

B 10 xnacce — 68 yacos (2 4aca B HelEM0),

B 11 knacce — 68 yacoB (2 4aca B HeJleNI0).

Ha usyuenue ¢usuku (6a30Bblli ypOBEHb) Ha
YpOBHE  cpemHero  olmero  oOpa3oBaHUS
orBoautes 119 vacos:

B 10 xnacce — 34 vaca (1 gac B Hezelo),

B 11 knacce — 34 gaca (1 yac B Heneno),

B 12 knacce — 51 yac (1,5 yaca B Henemo).

[TepeueHp 1a0OpaTOPHBIX M MPAKTHUYECKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM, YUUTEIb
JenaeT BBIOOp MpoBeNeHUs JaOOpPaTOPHBIX pPabOT W OMBITOB € YYETOM HWHAMBUAYAIbHBIX
oco0eHHOCTel 00yJaromuxcs U GUKCUPYET B MJIAHUPOBAHUU TPYIIIOBBIX KOHCYJIbTALIUN .

IInanupyemble pe3ybTaThbl 0CBOEHHUS y4eOHOI0 MpeMeTa
OcBoenue yuebHoro mpenmera «®usnka» Ha YpOBHE CpelHEro oOuiero odpa3oBaHUs

(6a30BBIi  ypOBEHb) JODKHO  OOECIEUUTh  JOCTIIKCHHE  CIEAYIOIUX  JIMYHOCTHBIX,
METAINPEIMETHBIX U TTPEIMETHBIX 00Pa30BaTEIHHBIX PE3yJIbTATOB.
JIMYHOCTHBIE PE3VJIbTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHoro mpenmera «®Dusuka» OTpakarT

TOTOBHOCTh M CIIOCOOHOCTHh OOYYarOIIUXCsl PyKOBOJICTBOBATHCSI C(POPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPHEHTAllUi, MO3UTHUBHBIX BHYTPEHHUX
yOeXaeHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIGHHOCTSAM  POCCHICKOTO  OOIIECTBA,
paciiMpeHre *KU3HEHHOTO OMbITa M ONbITa JAEATEILHOCTH B MPOIECCE PeaM3al[Md OCHOBHBIX
HampaBJICHUN BOCIIUTATEILHOUN AEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHMS ¢

cOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIIHH
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA;

06yqafomeroc51 KaK aKTHUBHOIO H




NPUHATHE TPAAUIIMOHHBIX OOIIEYENIOBEYECKUX T'yMAaHUCTUYECKUX U JEMOKPATUYECKUX
IEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JAESITEIbHOCTh B MHTEpEcaxX Ipa)<JIaHCKOro oOILecTBa,
y4acTBOBaTh B CAaMOYIIpaBJI€HUU B 00pa30BaTE/IbHOM OpraHu3aluy;

yMEHUE B3aWMOJECHCTBOBATh C COLUAIbHBIMM HHCTUTYTAMH B COOTBETCTBUHU C UX
GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU IESITEIBHOCTH

2) NaTPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTb POCCUNCKOI Ipa’kAaHCKOM HASHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM POCCHUICKUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI0 TOBEICHNUS;

CMOCOOHOCTh OLIGHHWBATh CUTYAaI[MI0 M MPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSChH
Ha MOpaJibHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YU CJIE B I€SITEIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT'0 BKJIaJ]a B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO
¢u3nyecKoil HayKe;

5) TPy10BOT0 BOCIIUTAHUSA:

UHTEpeC K pa3IuyHbiM cdepaMm MpoPeccHOHANbHON [eATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOW M TEXHHKOH, YMEHHE COBEpLIaTh OCO3HAHHBIN BBHIOOp Mpodeccuu u
peasin30BbIBATh COOCTBEHHbIE )KU3HEHHbIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO U CaMO00pa30BaHUIO B 00JacTH (pU3MKHU HA
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh JKOJOTMYECKOH KYIJBTYPHI, OCO3HAaHHE TIJI00ATBHOTIO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

IIJIJAHUPOBAHHUE M OCYILECTBJICHHE ACHCTBUI B OKpYKAlOLIEH cpele Ha OCHOBE 3HAHUSA
Leed YCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA;

pacliupeHre OmnbITa JeATEJbHOCTH JKOJOTHYECKOW HalpaBICHHOCTH Ha OCHOBE
HMMEIOIMXCsl 3HaHUH 10 (PU3HKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

Cc(OpPMUPOBAHHOCTb MHPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HUZNYECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAayYHOU JeSTeNbHOCTH, TOTOBHOCTh B Mpoliecce U3y4eHUs (QU3NKH
OCYLIECTBJIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO A€ TEIbHOCTh UHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS
ba3oBbie Jornueckne aeicTBUs:
CaMOCTOSTENIbHO (OPMYJIMPOBAaTh W aKTyaJIM3WpOBaTh IMPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;
ONpEeNesITh UEIU AEITEIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUH UX JOCTHKECHHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3MUECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTEPHAIbHBIX
U HEMATEPUAILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OI[EHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATh W BBHINOJIHATH pa0OTy B YCIOBHUSIX pEATbHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICH CTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE TIPH PEUICHUH )KHU3HEHHBIX MPOOJIEM.



basoBble HcciaenoBare/bCKue AeHCTBHA:

BJIaJIETh HAYYHOM TEPMHUHOJIOTHEH, KJIIOUEBBIMHU IOHATHSAMU M MeTOolaMu (U3NYECKOU
HayKH;

BJIaJIETh HaBBIKAMHM Y4€OHO-HMCCIIEI0BATEIbCKOW U MPOEKTHOM JEATEIbHOCTU B 00JIACTH
(bU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY METOJIOB PEIICHUs 3a]a4
(bHU3MUECKOro coepx aHus, IPUMEHEHHUIO PA3INYHBIX METO/I0B I103HAHMUS,

BJIAIETh BUJAMHU JACSITEIBHOCTU IO IOJIYYEHUIO HOBOIO 3HAHUS, €ro HMHTEpIpEeTaluy,
MpeoOpa3oBaHUI0 U TPUMEHEHHUIO B DA3JIMYHBIX YYEOHBIX CHUTyallusX, B TOM 4HCIE MpH
CO3/IaHUU YYEOHBIX TPOCKTOB B 0071aCTH (PU3UKH;

BBISIBJIATH TPUUYMHHO-CIEJACTBEHHbIE CBSI3M U AaKTyaJIU3UpOBaTh 3ajlady, BBIIBUTaTh
TUNOTE3y €€ pelIeHus, HaXOAUTh apryMeHTbl MJi1 JOKa3aTelIbCTBA CBOUX YTBEPXKICHMM,
3aJ1aBaTh apaMeTpbl U KPUTEPUN PEILICHUS;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJA€ PpEIIEHUS 3aJaud pe3yJsbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/JauM B 00Pa30BaTENIbHOW IEATEIbHOCTH, B
TOM YHCJIE IPU U3Yy4EHUH QU3UKY;

JIaBaTh OL[EHKY HOBBIM CUTYalUsIM, OLIECHUBATh IPHOOPETEHHBIN OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 (PU3HUKE B MPAKTUYECKYIO 00J1aCTh )KU3HEAESITEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJI€H, IIPEJIaraTh OPUrMHAJIBHBIE IOAXO0bl U PELLCHMUS;

CTaBUTh MPOOJIEMBI U 33a4H, JOMYCKAIOLIUE albTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanueii:

BJIaJIETh HaBBIKAMHU MOJy4eHHs] MHPOpMaLMU (PU3HMUECKOro COAEpKaHMSI U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSTENbHO OCYIIECTBISATh IIOMCK, AaHaJIW3, CHCTEMAaTH3alUI0 MU
UHTEPIpeTalnio HH(POpPMaLUK Pa3InYHBIX BUAOB U (GOPM NPEACTABIICHUS;

OLIEHMBATh JOCTOBEPHOCTh HH(POPMALINY;

UCIIOJIb30BaTh CpPEACTBa HMH(MOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPraHU3AI[MOHHBIX 3a/1a4 C COOJIOJCHUEM
TpeOOBaHUIl SPrOHOMUKHU, TEXHUKU 0E30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus], MpaBOBbIX U
TUYECKUX HOPM, HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COJIEp)KaHHUS B pa3dHYHbIX ¢GopMaTrax ¢ ydEToM
Ha3HaueHus: UWHGpOpMalUUMU U LEJIEeBOM ayIuTOpuu, BbIOMpas ONTUMAIbHYIO (QopMy
MIPEJCTaBICHUS U BU3yaJIN3aALIUH.

KomMMyHHKaTUBHBIE YHUBePCAJbHbIE YUeOHbIE 1eHCTBUA:

OCYIIECTBIISATh OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOHPIMKTHBIX CUTYallui U CMIr4aTh KOH(IUKTHI,

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJb30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHUMATh M UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIYaJIbHONU paOOTHI;

BBIOUpATh TEMAaTUKY U METOABl COBMECTHBIX ACHCTBUI C YYETOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KaXkJ10I0 4JIeHa KOJIJIEKTUBA;

NPUHUMATh 1€ COBMECTHOW JI€ATEJIbHOCTH, OpPraHU30BbIBATH M KOOPAWHHUPOBATH
JNEUCTBUSA MO €€ AOCTHKEHHIO: COCTaBJIATh IUIAH JEUCTBUHM, PACHpPENENsATh PONIH C Y4ETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh pe3yIbTaThl COBMECTHON PabOTHI,

OIICHMBATh KAYECTBO CBOETO BKJIA/a U KaXJOr0 YYaCTHHMKA KOMAHJbI B OOIIMN pe3yJbTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

MpEAJIaraTh HOBBIE MPOEKTHI, OLEHHUBATh WJEU C MO3UIMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISATh [MO3UTUBHOE CTPATETMUYECKOE TOBEICHHE B pPAa3IUYHBIX CHUTYaIlUsiX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITUATHBHBIM.



PerynsiTuBHbIe YHHBepcaabHbIe yueOHbIe eiicTBUS
Camoopranu3anus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEILHOCTh B 00JacTH (DU3UKUA H
aCTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTABUTH U (DOPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTaBJIATh IJIaH PEUIEHUs PAacu€THBIX M KAYECTBEHHBIX 3aj]lay, IUIaH
BBITIOJIHEHHUST TPAKTHYECKOH padoThl € Y4ETOM HMMEIOUIMXCS pPECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NPEANIOUYTEHUN;

JIlaBaTh OI[EHKY HOBBIM CHUTYaIIHsIM;

pacumpsATh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JlenaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBAThH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;

OILICHUBAThH IPUOOPETEHHBIN OIBIT;

Croco0cTBOBaTh (OPMUPOBAHWIO U TPOSIBICHUIO JSPYIUIUH B 001acTé  (U3HKH,
TTOCTOSTHHO TIOBBIIIATh CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHATbHbIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JAESITEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJILTATOB LEJISIM;

BJIQJICTh HABBIKAMH TO3HABATEIHHON pedekcun Kak OCO3HaHUSI COBEPIIAEMbIX JEHCTBUM
Y MBICIIMTEIIBHBIX TTPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

UCIOJIB30BaTh MPUEMBI PEPIIEKCHH IS OLIEHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U APT'YMEHTHI APYTHUX IPU aHAJIM3€E PE3yJIbTaTOB ACSATEIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U @PT'YMEHTHI IPYTHUX MPH aHAIIM3€E PE3YJIbTAaTOB JACSITEIHHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B mporiecce nOCTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHSI MPOrpaMMbl 1O (GU3UKE IJIs
YPOBHS cpemHero o0miero odpa3zoBaHUsl y OOYYArOIIMXCS COBEPIICHCTBYETCS dMOIMOHAIBHBIN
WHTEIUIEKT, MPEANOoIaraumi chopMrUpoOBaHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE IMOILMOHAILHOE COCTOSHUE,
BHJICTh HAIIPaBJICHUSI Pa3BUTHs COOCTBEHHON IMOIMOHAJILHOM c(hephl, OBITh YBEPEHHBIM B cebe;

camMoperyJIupoBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEeHHuE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTh aMaNTHPOBATHCS K AMOIMOHAIBHBIM
WU3MEHEHUSIM U MPOSIBIATh THOKOCTE, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAallMM, BKIIIOYAIOMICH CTpEMJIEHHE K JOCTH)KEHHUIO IeIH U YCIexy,
ONTHMM3M, UHULIUATUBHOCTh, YMEHHE 1€UCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEN;

OMIMATHUH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAJIBHOE COCTOSHHUE IPYTHX,
YUUTBIBATH €T0 MIPU OCYILIECTBIEHUH OOIIEHHUS, CTIOCOOHOCTh K COYYBCTBUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOMINX CIIOCOOHOCTh BHICTPAUBATh OTHOLICHHS C JPYTUMU
JFOJIbMU, 3a00TUTHCS, MPOSIBJIATh MHTEPEC U pa3peniaTb KOH(IUKTHI.

INPEAMETHBIE PE3VYJIBTATbI

K xonny obydenus B 10 kjacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE OTPayKaroT
c(OPMHPOBAHHOCTh Yy 00YUYaAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh HAa TIpUMEpax poiib U MecTo (U3MKU B (POPMHUPOBAHUMU COBPEMEHHOU
Hay4YHOM KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJIOIMH, B IPAKTHUYECKOU
JeSITEITbHOCTH JIIOJEH;

VUUTBIBATh TPAHUIBl MPUMEHEHHS H3yYEeHHBIX (U3MUECKUX MOjeNeil: MarepuambHas
TOYKa, MHEpIHaIbHAs CHCTEMa OTCuéra, abCONIOTHO TBEPAOE TENO, WMICANBHBIN Ta3, MOICIH
CTPOCHUS T'a30B, JKUJIKOCTEH U TBEPBIX TEJ MPH PEIICHUN PU3NICCKUX 3a1a4;

pacmo3HaBaTh (PU3NYECKUE SBJICHHUS (MPOIECCH) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHUYECKOM TEOpUU CTPOCHHUS BEIIECTBA: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JBIDKCHHE, CBOOOAHOE TAaJCHHWE TeJ, JIBIKCHHE II0



OKPYXHOCTH, WHEPIHS, B3auMojelcTBue Tei, auddy3us, OpOyHOBCKOE IBH)KEHHE, CTPOCHHUE
KHUJIKOCTEH W TBEPABIX TEN, U3MEHEHUE 00hEMA TeN MPH HAarpeBaHWH (OXJIAXKICHUH), TEIIOBOEC
paBHOBECHE, HUCIIApEHUE, KOHJICHCAIUs, IJIABJICHHE, KPHCTAJUIM3AINS, KUIICHHUE, BIIAXXHOCTDH
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IMPH €ro HarpeBaHWHM B 3aKPBITOM COCYJE, CBSI3b MEKIY
rapamMeTpaMH COCTOSHUS T'a3a B U30IPOIIeccax;

ONMKCHIBATh MEXaHUYECKOE JBH)KEHUE, UCIONb3ys (PU3MYECKUE BEIMYMHBI: KOOPJAHMHATA,
MyTh, TIEPEMEIEHHE, CKOPOCTh, YCKOpEHHE, Macca Tela, CHJIA, UMITYJIhC Tella, KHHETHYecKas
SHEprus, MOTEHIMAbHAS DJHEPrus, MEXaHWdyeckas padoTa, MEXaHW4YeCKas MOIIHOCTh; MPH
ONMCAaHUU TIPABWILHO TPAKTOBATh (DU3UYCCKUH CMBICI HCIOJB3YEMBIX BEIUYHH, WX
0003HAYCHUS U CIUHUIIBI, HAXOAUTH (POPMYJIBI, CBSI3BIBAIONIHE JAHHYIO (DU3NUYCCKYIO BEITUUHHY
C IPYTHMH BEITMYHHAMU;

OINKCHIBATh HM3YyYCHHBIC TEIJIOBHIC CBOWCTBA TEN M TEIJIOBBIC SIBICHUS, HCIIONB3YS
¢usznyecKkue BEIMYMHBL: JIaBIICHHE Tas3a, TeMIeparypa, CpeIHssl KUHETHYecKas OSHEprus
Xa0THYECKOTO JBWKCHHUS MOJICKYJ, CPEIHEKBAJpPAaTUYHAS CKOPOCTh MOJICKYJ, KOJUYECTBO
TENJIOThI, BHYTPEHHSST SHEprus, pabora raza, Kod(PUIMEHT IMOJE3HOr0 JEHCTBUS TEMJIOBOTO
JIBUTATEJISA; TIPU ONMCAHUH TPABWIIBHO TPAKTOBATH (PU3UIECKUIA CMBICI UCIIOJIb3yEMbIX BEITUYHH,
uxX O00O3HAYCHHS W EIWHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAaHHYIO (QH3UICCKYIO
BEIIMYUHY C APYTUMHU BEJIHUYUHAM;

aHAIM3UPOBATh (PU3MYECKHE TPOIECChl U SBICHHS, WCIONB3Yysd (DU3MUYECKHE 3aKOHBI U
NPUHIUIBL: 3aKoH BcemupHoro Tsarorenus, |, Il m Il 3akonsl HeroToHA, 3akOH coXpaHEHUs
MEXaHUYECKOW dHEPIrHH, 3aKOH COXPAHCHHS MMITYJIbCa, TPUHIUI CYIEPIIO3UIIMK CUJI, TTPUHIIUII
paBHONPABUS MHEPIHUAIBHBIX CHCTEM OTCYETA, MOJIEKYISPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, Ta30BbIC 3aKOHBI, CBSA3b CPCIHEH KUHETHYECKOH SHEPTHH TEIUIOBOTO JIBHIKCHUS
MOJIEKYJI C aOCOJIFOTHOM TEMIIEPaTypOM, MEePBhIA 3aKOH TEPMOJMHAMHUKH, IIPU ITOM pPa3IN4aTh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE WM YCIIOBHS (TPaHUIIBL,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC ITPHHIIMITBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOHCTB;
pa3nuyaTh yCIOBUS WX 0€30MacHOr0 MCIOIb30BAHUS B IOBCETHEBHOM KU3HH;

BBITIOJIHATD JKCIIEPUMEHTHI IO HCCICIOBAHUIO (DU3MYECKUX SIBJICHUW W TPOIECCOB C
UCTIOJIb30BAHUEM TMPSAMBIX M  KOCBEHHBIX HM3MEpPEHHH, TpH ITOM  (OPMYJIUPOBATH
mpobJyieMy/3ajady W TUNOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEJIOKEHHOT0 000PYIOBaHUS, IIPOBOJUTH OIBIT U (DOPMYITHPOBATH BHIBOJIBI;

OCYIICCTBIISATh MPSMBIE U KOCBEHHBIE H3MEpEHUs (GU3NYCCKUX BEIHYMUH, MPH STOM
BBIOMpATh ONTHMAIBHBIA CIIOCO0 HM3MEPEHHs] W HWCIOJIb30BaTh HM3BECTHHIE METOIBI OICHKU
MOTPENTHOCTEN U3MEPEHUH;

HCCIIEIOBATh 3aBHCUMOCTH MEXAY (QU3NYECKMMHU BEIMYUHAMHU C WCIOJIb30BAaHUEM
OpSIMBIX HW3MEPEHWH, TpPU OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThI
MOJTyYEHHOW 3aBUCHMOCTH (PU3MUECKUX BEIMYUH B BHUJE TAOJHIl U TPaUKOB, I€aTh BBIBOIBI
0 pe3yJIbTaTaM UCCIICIOBAHUS;

cOOMIFO/IaTh TIpaBWJIa OE30MMACHOTO TpyJa IpPH TMPOBEICHUU WCCICAOBAHUA B pPaMKax
y4e0HOTO JKCIIEPUMEHTa, Y4YeOHO-HCCIIEOBATEIbCKOH M TPOCKTHOM JIEATEIILHOCTH C
UCII0JIb30BaHUEM U3MEPUTEIBLHBIX YCTPOHCTB 1 1a00paTOpHOTro 000pY10BaHNUS;

pemiath pacuéTHble 3aJayd C SBHO 3aJaHHOM (U3MYECKOW MOIEIbI0, HCHOJIB3YS
(bu3nYecKre 3aKOHBI M TIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHSI 3a]]a4H BHIOUPATh (PU3HUECKYIO
MOJIEJIb, BBIACIATh (U3UYCCKHE BEIMYUHBI U (POPMYJIBI, HEOOXOMUMBIC Ui €€ peIIeHHS,
MIPOBOJIMTH PACYETHI U OIEHUBATH PEATLHOCTh MOJIYICHHOT O 3HAUYCHUST (PU3NYCCKON BEIIMINHBL,

peliaTh Ka4eCTBEHHBIE 3a/Jaud: BBICTPAMBAThH JIOTMYECKH HEMPOTUBOPEUHBYIO LEMOUYKY
paccyXIeHul ¢ OMopoil Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECCKHE SIBIICHUS;

UCTONB30BaTh IMPU pEUICHHH Yy4YeOHBIX 3a/Jady COBpPEMEHHbIE WH(OpPMaIHOHHBIC
TEXHOJIOTHMH JJII TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIMH W TIPEJACTABJICHUS y4eOHOH |
HAy4YHO-TIOMYJISAPHON HMH(pOPMAIMK, TOJYYEHHOW W3 Pa3JIMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJIYyIAEMYIO HH(POPMAITHUIO;



NPUBOANUTH MPUMEPHI BKJIAJa POCCHHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAyKH, O0BSCHEHHE ITPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

HCIOJIb30BAaTh TCOPCTUYCCKHUEC 3HAHUA I10 (1)I/I?>I/IKG B HOBCGHHGBHOﬁ KHU3HU O
obecreueHnss 6€30MaCHOCTU IIPU OOpaIlleHUH ¢ MPpUOOopaMu U TEXHUYECKUMHU yCTPOWCTBAMHU, JUJIS
COXPaHEHUs 3710POBbs M COOIIOACHUS HOPM 9KOJIOT'MYECKOr 0 MOBEACHUS B OKPYIKAIOIIEH cpere;

paboTaTh B IPyIMIE C BHIMOJHEHUEM Pa3JIMYHbIX COIMAIBHBIX POJICH, IJIAHUPOBATH PabOTy
rpynmnbl, paouoOHAJIbHO PpaclnpeaCIATb 00s3aHHOCTH | IUIaHUpPOBAaTh JACATCIIBHOCTL B
HECTaHAAPTHBIX CUTyalUAX, aJICKBATHO OLUCHHBATH BKJIAJ KaXXJOro M3 YYaCTHUKOB I'PYIIIIbI B
pelIeHne paccMaTpUBaeMOi IIPOOIIEMBI.

K xoHny oOyuenus B 11 kJacce npeMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE OTPaKaoT
cpOopMHUPOBAHHOCTH Y O0YJAIOIINXCS YMEHUI:

JeMOHCTPUPOBATh HA MPHMEpPaxX PoJib U MeCTO (GU3UKU B (HOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUpA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B MPaKTHYECKON
NEATEIbHOCTHU JIIO/IEH;

YUUTHIBATh TPAHULBl TNPUMEHEHUS M3YyYEHHbIX (U3MUECKMX MOJeNe: TOouedHbIH
UIEKTPUUECKUH 3aps NpU pelIeHUH pU3NUECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKHE SIBJICHMS (IIpolecchl) U OOBACHATH HX Ha OCHOBE
EKTPOJMHAMUKU:  BJEKTpU3alMsl  TeJl, B3aUMOAEHUCTBHE  3apsAl0OB  dBJIEKTpUYEcKas
IIPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE
MarHuToB, 3JIEKTPOMAarHUTHAsI MHyKLUs, JE€HCTBUE MAarHUTHOIO M10JIsl HA IIPOBOJHUK C TOKOM U
JOBUKYLIMNCA 3apsa;

OIKCHIBATh U3YUCHHBIE JIEKTPUUECKUE CBOMCTBA BeIlleCTBA (3JIEKTPUUYECKHUE, MarHUTHBIE,
ANIEKTPUYECKYIO MPOBOAUMOCTb PA3IMUYHBIX CPEA) M AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl  (U3MYECKHE  BEJIWYMHBL  JJIGKTPUUECKUH  3apsll, AJIEKTPUUECKOE  TOJIe,
HaIpsDKEHHOCTh  IOJs, MOTEHLMal, pa3HOCTb IIOTEHLUAJOB, CHUJIA TOKa, 3JIEKTPHUUECKOE
HanpspKeHUE, 2JIEKTPHUECKOE CONPOTUBIICHNE, SIIEKTPOIBIKYIIAs CUila, paboTa TOKa, MHIKIHS
MarHuTHOro nouss, cwia Awmmnepa, cuina JlopeHla, HMHIYKTUBHOCTb KaTyLIKH, SHEprus
ANIEKTPUYECKOT0 U MarHUTHOTO MOJIEH; MPH ONHCAaHUU NPAaBUIBHO TPAKTOBATh (U3NUYECKHI
CMBICJ HCHOJB3YEMbIX BEIWYMH, HX O0OO3HAYeHHs] W €IWHULI, YKa3blBaTh (HOPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO PU3UYECKYIO BEIMYUHY C IPYTUMH BEIMYHMHAMY;

aHANM3UPOBATh (U3UYECKUE TMPOLECCHl M SBICHMSA, HCIONB3YS (HU3MUECKHE 3aKOHBI U
MIPUHLIMIIBL: 3aKOH COXpaHEHMs JIEKTPUYECKOoro 3apsina, 3akoH KymoHa, 3akoH Oma, 3aKOHBI
IIOCJIEI0BATENBHOIO U NAapaJUIEIbHOIO COEAMHEHNUS TPOBOJHUKOB, 3aK0H Jxkoyna—JleHna, 3akoH
3JIEKTPOMArHUTHOM MHIYKLIMH, IPU 3TOM pPas3IMyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIPaKEHHE U YCIIOBUS (I'paHUIIbI, 001aCTH) IPUMEHUMOCTH;

OIIpENENATh HAIPABJIEHUE BEKTOPAa MHIYKIMM MArHUTHOIO IOJIS NPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

OOBSICHATH OCHOBHBIE MPUHIIMIIBI AEHCTBUS MAILIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh yCI0BUA UX 0€30I1aCHOIO MCIOJIb30BAaHUS B IOBCEHEBHOM KU3HU;

BBINOJHATh JKCHEPUMEHTHl IO MCCIENOBaHHIO (DU3NYECKUX SBICHMH M IPOLIECCOB C
UCIIOJIb30BAaHMEM  MPSIMBIX M KOCBEHHBIX M3MEpEHHH, Mmpu 3ToM  (QOpPMYJIHPOBATH
npobjemMy/3agady W TUIOTE3y Y4eOHOro JKCIIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJI0AKEHHOI0 000py10BaHNUs, IPOBOJUTH OIBIT U (YOPMYJIUPOBATH BHIBOJIbI;

OCYIIECTBJIATh MPSAMBIE U KOCBEHHbIE H3MEpEHUs (GHU3NYECKHX BEIMYMH, MPU 3TOM
BbIOMpaTh ONTHUMAJbHBI CIOCO0 M3MEpPEHHs U HCHOJIb30BaTh H3BECTHBIE METOABl OLIEHKH
MOrPEMIHOCTEN U3MEPEHMI;

UCCIIEIOBATh 3aBUCHUMOCTH MEXKAY (GU3MYECKMMU BEIWYMHAMU C HMCIOJIb30BAaHUEM
OPSAMBIX M3MEPEHHH, NpU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATh pE3yJIbTAThI
MOJTy4YEeHHOW 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BUAE TaOJHIl U rpaUKOB, JAeNaTh BBHIBOJIBI
0 pe3yJIbTaTaM HUCCIIEI0OBaHUS;



co0moaTh TpaBuiIa OE€30MacHOrO Tpylda IMpHU TMPOBEICHUU HCCICAOBAHHM B paMKax
y4e0HOro 3KCIIEPUMEHTa, Y4eOHO-UCCIIENOBATEIIbCKOM M IMPOEKTHOW JESATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1aOOpaTOPHOro 000py10BaHNUS;

pemiath pacu€THblE 3aJadyd C SBHO 3aJaHHOM (U3MYECKOW MOIENbI0, HCIHOJIB3YS
(u3rYecKre 3aKOHbI U TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1aul BHIOUPATh (PU3HYECKYIO
MOJICIIb, BBIACIATh (PU3NYECKUE BEIMYMHBI W (OPMYJIbI, HEOOXOIMMBIC U1 €€ peIleHus,
IpOBOAUTH pvaéTm 1 OLICHUBATL PCAJIbHOCTD IMMOJTYYCHHOTI' O 3HAYCHUS (l)I/IBI/I‘-IGCKOI\/JI BCJIIMYUHBI,

peuiaTe KAQ4CCTBCHHLBIC 3ada4yM: BBICTPAHMBATH JIOTUYCCKU HCIPOTUBOPCUHUBYIO LCIOYKY
paccyXJIeHUu# ¢ OIOpOM Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHU A

HCIOJIB30BAaTh NOpPU PCIICHUU y‘—Ie6HBIX 3aga4 COBPCMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie
TEXHOJIIOTMM Ui TOHUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMM U TPEACTaBICHUS yuyeOHOH U
HAy4YHO-NIOMYJISIPHON HMH(OpPMalMK, NOJYYEHHOW M3 pPAa3IMYHBIX HMCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATH MTOJIy4aEMYI0 HH(POPMALIHIO;

MPUBOAUTH MPHUMEPHI BKJIAJa POCCHUMCKUX M 3apyOeKHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, 00BbsICHEHHUE MTPOLIECCOB OKPYKAIOIIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETUYECKHUE 3HAaHUSA 1O (U3MKEe B TOBCEJHEBHOM JKU3HMU IS
obecreuyeHuns: 6€30M1aCHOCTH MPH OO PaLeHUH ¢ TPUOOpaMU U TEXHUYECKUMH YCTpOCTBaMHU, 115
COXpaHCHHA 310POBbA U CO6JIIOIICHI/I$I HOPM 3KOJIOTHUYCCKOI' O MOBECACHUA B Opr)KaIOH.[eP'I cpeac;

paboTaTh B rpyIlie ¢ BBIMOJHEHUEM Pa3JIMUHbIX COLMAJIBHBIX POJIeH, JIaHUPOBaTh paboTy
TPYyMNIbI, PAalMOHAIBHO paclpeAensiTh OO0S3aHHOCTH M IUIAHUPOBATh JACATEIbHOCTH B
HECTAaHJAPTHBIX CUTYalUsX, aJeKBaTHO OLEHHBATh BKJAJ Ka)KJOT'0 W3 YYaCTHHUKOB TPYMIBI B
peleHue paccMaTprUBaeMoi MpoOIEeMBl.

K xoniy oOyuenust B 12 kj1acce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE OTPAXKAIOT
c(OpMUPOBAHHOCTb Y O0yYAIOLIMXCS YMEHHH:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJb U MECTO (HU3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHON KapTUHBI MUpPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B ITPAKTUYECKOU
NesITeIbHOCTH JTFOJICH, IIENIOCTHOCTh M €UHCTBO (PU3MUYECKON KapTUHBI MUPA;

YUNTBIBATh TpaHMIIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJeNel: Jyd CBerTa,
TOYEUHBII MCTOYHUK CBETa, SifiepHas MOJENb aTOMa, HyKJIOHHAs MOJelb aTOMHOIO sifpa Mpu
pelieHuu GU3NIECKUX 3a/1a4;

pacno3HaBaTh (HU3UUECKUE SBJIEHUS (Mpolecchl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOJUHAMHUKMA W KBAaHTOBOM (DM3MKU: DIEKTPOMArHUTHBIE KOJEOAHUS UM  BOJIHBI,
NpSIMOJIMHENHOE pacHpOCTpPaHEHHE CBETa, OTPa)XX€HUE, IpejoMIIeHHe, UHTepdepeHuus,
oudpakuus U [ONApU3allvsg  CBeTa, JAucliepcus cBeTa, (orosnexTpuueckuid ¢ dekr
(poroaddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JHMHEHUYATOro CIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJlnOaKTUBHOCTb;

OIMMKCHIBATh U3YUYEHHBIE CBOMCTBA BEUIECTBA (ONTUYECKHUE) U AJICKTPOMATHUTHBIC SIBJICHUS
(mporieccel), ucCHoNb3ys (U3MUECKHE BEIMYHMHBL JJEKTPUYECKUN 3apsii, Ccuila TOKa,
NIEKTPUUECKOE HANpsIKEHUE, dSJIEKTPUUYECKOE COMPOTHBIIEHUE, 3JIEKTPOABIDKYIIAs —CuUJa,
UHJYKTUBHOCTb KaTYILIKH, SHEPTHs 3JIEKTPUUECKOI'0 U MAarHUTHOrO IOJeH, Mepuoa U 4acToTra
KonebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsl W CuUjla TOKa B TpoIlecce TapMOHUYECKHX
AIIEKTPOMATHUTHBIX KoOJIeOaHWH, (DOKyCHOE pacCTOSHHE UM ONTHUYECKas CUila JIMH3BI, IpU
OMMCaHUM IMPAaBWIBHO TPAaKTOBAaTh (U3UUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYHMH, WX
0003HAUEHUS U €AMHUILIBI, YKa3bIBaTh (POPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY
C IPyTMMHU BEIIMYNHAMH,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCH, HCHONB3YS (U3UYECKUE
BEJIMYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M 4acTOTAa CBETa, SHEPIUs U
uMIynsCc (GOTOHA, MEpPHUOJ TMONypaclaga, SHEPrus CBS3M ATOMHBIX sIep, MPH  OMHCAHHUH
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKHH CMBICI HCIOJB3YEMBIX BEJIMYHH, UX OOO3HA4YEHUs U
€IMHULbI, YKa3bIBaTh (HOPMYJIbI, CBA3BIBAIOIIME JNAaHHYIO (U3NYECKYI0 BEIUYMHY C APYTUMHU
BEJTMYMHAMU, BBIUYUCIISTH 3HAUCHUE (PU3NIECKON BEITMYNHBL;



aHAJIM3UPOBaTh (U3UYECKUE MPOLECChl M SBICHMS, MCIONb3YS (U3MUECKUEe 3aKOHBI U
MPUHLMIBL 3aKOH TNPSIMOJIMHEHHOIO pacHpOCTPAaHEHMsI CBETA, 3aKOHBI OTpPa)KEHUS CBETa,
3aKOHBI IMPEJIOMJIEHUSI CBETa, ypaBHEHHE ODWHIITeHHA ayig ¢GoTrodddekra, 3aKOH COXpaHEHUS
SHEpPruM, 3aKOH COXPAHEHHS HMMITYJbCa, 3aKOH COXpPaHEHMs 3JIEKTPHUUECKOro 3apsja, 3aKOH
COXpPaHEHHUsI MaccoBOIO 4MCJa, MOCTysaTel bopa, 3aKOH paguoakTHBHOIO pacnaja, IpH 3TOM
pas3yinyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTEMAaTU4YEeCKOE BBIPAXKEHUE U YCIOBUS
(rpanutbl, 00J1aCTH) TPUMEHUMOCTH;

CTPOMTD U ONHKCHIBATh U300pa’keHNE, CO3/IaBaEMOe IIIOCKUM 3€pKaJioM, TOHKOM JIMH301;

BBIMIOJHATD SKCIIEPUMEHTHI IO MCCIEAOBAHMIO (PU3WYECKUX SBJIEHUII M MPOIECCOB C
UCTOJb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HM3MEpEeHMi: mpu 3ITOM  (OpMYyIUpOBATH
npoOieMy/3agadyy W THUIOTE3y Y4eOHOro OSKCIepUMEHTa, CcoOuMpaTth yCTAaHOBKY U3
IIPEJI0AKEHHOI0 000py10BaHNUs, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BBIBOJBI;

OCYLIECTBIIATh IPSAMBIE U KOCBEHHBbIE WM3MEPEHUS (U3NUYECKUX BEJIUYMH, NPH ITOM
BBIOMpAaTh ONTHUMAJIBHBIM CIIOCO0 HM3MEPEHMs] W HCHOJIb30BaTh HM3BECTHBIE METOMbI OLIEHKU
MOTPENTHOCTEN U3MEPEHUH;

HCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUYHUH C UCIOIb30BAHUEM NPSMBIX U3MEPEHHUI:
IIPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (PMKCHPOBATH PE3YJbTaThl MOJIY4YEHHOH 3aBHUCHMOCTH
¢u3nyecKkux BEIUMYMH B BUAe Ta0muu W TpaduKoB, JAenaTh BBIBOABI IO pe3ysbTaTaM
HCCIIE/IOBAHUSI,

coOJyroZiaTh IpaBMila OE€30MAaCHOrO TpyJa INpH IMPOBEACHUU MCCIEJOBAaHUH B paMKax
y4eOHOro JKCIEpHUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOM M IPOEKTHOH JEsATeIbHOCTH C
MCII0JIb30BaHMEM M3MEPUTENBHBIX YCTPOHCTB U 1a00paTOPHOro 000py10BaHMS;

pemaTte pacyéTHbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENIbI0, HCHOJb3YS
¢u3nyecKue 3aKOHbI U IMPUHIUIIBL, HA OCHOBE aHAJIM3a YCJIOBMsI 3aJ]aul BblOUpaTh (GU3NYECKYIO
MOJI€b, BBIACHATh (U3NYECKHE BEIUYUHBI U (QOpPMYJIbl, HEOOXOAUMBbIE ISl €€ pelleHMus,
IIPOBOJUTH PACUETHI U OL[EHUBATh PEaIbHOCTh MOJYYSHHOr O 3HaYeHUs (PU3NUECKOM BETMUNHBI;

pelaTh KaueCTBEHHbIE 3a/Jaud: BBICTpaUBaTh JIOTMUECKH HENPOTHBOPEUMBYIO LEMNOUYKY
paccyXKIeHul ¢ Oropoil Ha U3y4YeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHHS;

UCMOJb30BaTh IpPU pPEUICHUMM Y4eOHBIX 3a/Jad COBpEMEeHHble HH(OpMAIMOHHbIE
TEXHOJIOTUM Ui TOHUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAlMU W TpeACTaBieHUS y4yeOHOH U
HAy4YHO-TIONMYJSAPHON HMH(OpPMAIMK, TOJYUYEHHOW W3 pa3MMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIYyYaEM Y0 HH(POPMALHIO;

OOBSCHATH MPUHIUIIBI AEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPONUCTB, Pa3InyaTh
yCIIOBHS UX 0€30I1aCHOIO HCIIOJIb30BAHMS B TOBCEAHEBHOM JKU3HH;

IPUBOJIUTh IPUMEpPHI BKJIAJA POCCHUMCKHUX U 3apyOeKHBIX Y4EHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00BbSICHEHHUE ITPOLIECCOB OKPY’KAIOIIEr0o MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS 10 (U3MKE B TIOBCEAHEBHOW KH3HM JJIs
obecrieueHunst 6€30M1aCHOCTU ITPU 0OpalleHnH ¢ TPpUOopaMu U TEXHUUECKUMHU yCT pONCTBAMHU, JJIS
COXPaHEHUS 37J0POBbS U COOJIOEHHUSI HOPM 3KOJIOIMUECKOI0 OBEIEHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B rpyIie ¢ BBIMOJHEHUEM Pa3JIMUHbIX COLMAIBHBIX POJIEH, JIaHUPOBATh PaboTy
IPYIIBl, PAaLMOHATIBHO pPACHpPENeNsaTh OO0S3aHHOCTHM M IUIAHMPOBATh JEATENbHOCTh B
HECTaHJAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLEHMBATh BKJAJ KaXJOrO M3 YYaCTHUKOB IDYNIbI B
pelIeHrne paccMaTpUBaeMoil MpoOIIeMBl.

Coaep:xxanune yueOHOro npeamera
10 KJIACC
Pa3nen 1. @®u3nka v MeTOAbI HAYYHOI'0 NO3HAHMA

®duznka — Hayka o npupozae. Hayunsle mMeTonbl IO3HAHMS OKpy»karouiero mupa. Poinb
SKCIEPUMEHTA U TEOPUU B IIPOI[ECCE MMO3HAHUS MPUPOJIBL. DKCIEPUMEHT B (PU3HKE.



MopnenupoBanue pusnueckux siBiaeHU u npoueccoB. Hayunsle runoressl. Pusndeckue
3aKOHBI U TeopHH. ['paHUIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpUHIINIT COOTBETCTBUS.

Pois 1 mecro ¢usuku B (OpMHUPOBAHUU COBPEMEHHOM HAY4YHOH KapTHHBI MHpa, B
MIPAKTUYECKOM ESTEIBHOCTH JIOAEH.

Jlemoncmpayuu

AHanoroble U (P POBbIE U3MEPUTEIbHbBIE TPUOOPHI, KOMIBIOTEPHBIE TATYHKH.

Pa3znen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe JnBHXKeHUE. OTHOCHUTENBHOCTh MEXaHMYECKOro JBHkeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHUE
MaTepHalbHOW TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KoopauHat. ClIoXKeHHe MepeMeneHud u
CIIOKE€HUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE NpsIMOJIMHENHHOe ABuxkeHue. ['paduku 3aBuUCHMOCTH
KOOpPAMHAT, CKOPOCTH, YCKOPEHUs, IYTH U MEepEMEIEHUs MaTEpUaTIbHOU TOUYKH OT BPEMEHHU.

CBobonHOe nazenne. Y CKOpeHrne CBOOOIHOrO MaIeHusl.

KpuBonuneiiHoe nBWKEeHHE. JIBHJKEHHME MAaTEPUAJIBHOM TOYKH II0 OKPYXHOCTH C
IIOCTOSIHHOM 110 MOXYJIIO CKOpPOCTBIO. YTJIOBas CKOPOCTb, JHMHEHHas ckopocTh. Ilepumon wu
gacTtoTa obpanienus. LleHTpocTpeMuTenbHOE YCKOpPEHUE.

TexHuueckre YCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: CIHJIAOMETp, JBUKEHUE
CHapsJ10B, LI€NIHbIE U peMEHHbIE TIepelayun.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCYETA, UIUTIOCTPALlUSI KHHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeobpazoBanre TBUKEHUH C UCIOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGmonenne nBrkeHus Tena, OPOIIeHHOT O TIOJ] YIJIOM K TOPU30HTY U TOPH30HTAIIBHO.

H3mepenre yckopeHus: CBOOOTHOTO MaJIeHUsI.

Hanpasnenune ckopocTu npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm

N3yueHne HepaBHOMEPHOTO IBUKEHHUS C IETBI0 ONPEIETIEHNUS] MTHOBEHHON CKOpPOCTH.

Tema 2. /lunamuka

ITpunnun ortHocurensHoCcTH ['amunes. Ilepseiii 3akoH HeroTona. MHepumanbHbie CUCTEMBI
oTCcuéra.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Btopol 3akon HbprotoHa st
MaTepuaibHOM ToukH. Tperuit 3akoH HbroTOHA [l MaTepuaibHbIX TOUEK.

3akoH BceMupHoro Tarorenus. Cuna tskectu. IlepBas kocMuueckast CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckonmbxeHusi, kadeHusi). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHus CKONbXKeHUs u cuia TpeHus nokos. Koagduuuent tpenns. Cuna compoTUBIIEH Ust
IpU JBUKEHUHU TeJla B )KMJIKOCTH UJIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE IBH)KEHIE a0COIIOTHO TBEPAOIO Tena.

MOMEHT cHubl OTHOCHTENBHO OCH BpamieHus. Ilimedo cuibl. YcnoBus paBHOBECHUS
TBEPIOIO TEJIA.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAUIMIHUKH, JBH)KCHHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBieHrEe UHEPINH.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIUX TEJl.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

CnoxeHue cuil.



3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.
HesecomocTs. Bec Tena npu yCKOpeHHOM TOABEME U 1aICHUU.
CpaBHEHUE CHII TPEHUS MOKOS, KAUEHUS U CKOJIbKECHUS.
VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBeCH .
Yyenuueckuii sxcnepumenm
N3ydenne nBrmxeHus: OpycKa 1o HaKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTU CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U PE3MHOBOM
oOpa3siie, oT ux AehopMaIuu.
HccenenoBanue yciaoBUil paBHOBECHUS TBEPAOIO TeJa, UMEIOIIEr0 OCh BpaIlCHUSI.
Tema 3. 3akonvl coxpanenus 6 mexaHuke
Nmnynbc MmaTepuaabHOW TOYKH (TeNa), CUCTEMbl MAaTEPHAIBHBIX TOUeK. UMIynbc CUIbI U
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. Peak THBHOE JBUYKEHUE.
PaGora cuitel. MOIITHOCTE CHJTBL.
Kunernueckast sHeprusi MaTepuajbHONH Touku. TeopemMa 00 M3MEHEHWHM KHHETUYECKOU
SHEPrUH.
[TorenumanbHas sHeprus. [loTeHanpHas sHeprus ynpyro n1ehopMUpPOBAHHON MPY>KUHBI.
[ToTennmanbHas Y3HEPrus TeIa BOJIU3U MOBEPXHOCTH 3EMITH.
[lorennunanbHble W HEMOTEHIMAJIbHBIE CUJbl. CBA3b pabOThl HEMOTEHLIMAIBHBIX CHUI C
W3MEHEHUEM MEXaHUYECKON PHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaAHUYECKOW SHEPIrUu.
Yopyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuueckre ycTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOMEP, MPYXKUHHBIN
HUCTOJIET, IBU)KEHHUE PAKeT.
Jlemoncmpayuu
3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE IBUXKEHUE.
[Tepexoa MOTEHIMAILHON YHEPTrUU B KHHETHYECKYIO M 00OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol
W3ydenune aOCONMIOTHO HEYHPYroro yaapa ¢ TMOMOIIBIO JBYX OIMHAKOBBIX HHUTSIHBIX
MasITHUKOB.
UccnenoBanune cBsi3u pabOTHl CHJIBI C W3MEHEHHWEM MEXaHHMYEeCKOW HSHEpPrud Teina Ha
MPUMEPE PACTKEHUST PE3UHOBOTO KI'yTa
Pa3nen 3. MouekyasipHas pU3NKa ¥ TEPMOJIMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOL MeopUU
OCHOBHBIE MOJIOXKEHUST MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH U UX OINBITHOE 00OCHOBAHUE.
Bbpoynosckoe gaBuxkenue. Juddysus. XapakTep IBMKEHHS U B3aWMOJEWUCTBUS YaCTHIL
BelecTBa. MoJeau CTPOEHUs Ta30B, JKUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEUIECTBA HA OCHOBE A3TUX Mozened. Macca m pasmepsl moiiekys. KosmyecTBo Bemiecrtsa.
[TocTosinnas ABorapo.
Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcust.
Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKON TEOpHH
uaeaJbHOro Trasza. AOCONMIOTHas TeMmIepaTypa Kak Mepa cpenHeld KHHETHMYECKOHl SHepruu
TENJ0BOro JBWKeHUsA uactul rasa. Illkanma temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoueccsl B uaeaqbHOM rase ¢
IIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBieHne U30IPOLIECCOB: U30TEPMa,
n30xopa, n3obapa.
TexHuueckune ycTpoiCcTBa U MPAKTHIECKOE MPUMEHEHHUE: TEPMOMETP, OapoMETp.
Jlemoncmpayuu
OnbITeI, JOKa3bIBAIOIIME JHCKPETHOE CTpPOEHHE BelecTBa, (ororpaduu MOIEKy
OpTraHUYECKHUX COCIMHCHUM.
OmnbITh! 110 AU (DDY3UHN )KUIKOCTEH 1 Ta30B.
Monens 6pOyHOBCKOTO JBUKEHUSI.
Mogens onsiTa LlTepHa.



OmnbITh, JOKA3bIBAIOIIME CYLIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMO € CTBUS.

Mogeins, HIUIIOCTPUPYIOIIAs IPUPOLY AABJICHUS I'a3a HA CTCHKU COCY/Ia.

OnBITHI, WIUTIOCTPUPYIOLIUE YPABHEHHE COCTOSIHUSA UAEAIBHOIO I'a3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil o00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPbI BO3/1yXa B HEH.

HccrenoBanue 3aBUCUMOCTH MEXAY ITapaMeTpaMH COCTOSHUS Pa3pexeHHOr 0 rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmoanHamuueckass cucreMa. BHYTpeHHsAs dHeprusi TEPMOJUHAMUYECKONM CHCTEMBI U
crocoObl e€ n3menenus. KonuuectBo TernnoTsl U paboTta. BHYTpeHHSS SHEprus 0HOATOMHOTO
HJIeaJIbHOrO ra3a. Buasl Temionepeaadn: TeIONPOBOAHOCTb, KOHBEKLIHS, U3Ty4eHUE. Y IelIbHas
TEMJI0EMKOCTb BellecTBa. KonnuecTBo TEIIOThI IpH TeIonepeaaye.

[Tonstue 00 aamabatHOM mpomecce. llepBbiii 3akoH TepMmoauMHaMuKku. [IpuMeHeHHe
MIEpBOr0 3aKOHA TEPMOJANHAMUKH K n3ormpoteccam. ['paduueckas nnteprnpeTanus paboThI rasa.

Bropoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTb po1eccoB B MPpUPO/IE.

TennoBele MaimuHbl. [IpuHIMIEL AelicTBUSA TenIOBbIX MalluH. [IpeoOpa3oBanus 3Hepruu B
TeruioBeIX MammnHax. Koagduuuent nonesnoro neiictsus tenigoBod MamuHbl. [ukn Kapao u
ero k03 QUIMEHT MO0JIe3HOr 0 JEeUCTBUSA. DKOJIOIMUECKUE IPOOJIEMBbl TEMI0IHEPT €TUKH .

TexHuueckne yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHE: JBUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOH XOJIOANWIBHUK, KOHIUIOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH 3HEprum Tejla IpU COBEpIIEHHHM paboThl: BBUIET NPOOKU U3
OYyTBUIKM I10J] JIEUCTBUEM CXKAaTOrO BO3/yXa, HarpeBaHue 3¢upa B JATYHHOM TpyOke MyTEM
TpeHus (BUIAEOAEMOHCTPALIHS).

W3menenne BHyTpeHHEN SHEPrun (TeMIIepaTyphl) Tella IPH Terionepenaye.

OmnbIT o aarabaTHOMY PacUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHEIM OTHUBOM).

Mopnenu napoBoit TypOUHBI, IBUTATENs BHYTPEHHETO CrOPaHMsl, PEAKTUBHOT'O JIBUTATEIS.

Yuenuueckuii sxcnepumenm

N3mepenne yaenbHON TeNI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pazoevie nepexoowvt

[TapooOpazoBanne W KoHmeHcanus. Mcmapenne wu  kurneHue. AOcCoONOTHAsS U
OTHOCHUTENbHAs BIAXKHOCTh BO31yXa. HachlenHslil map. YaenbHas TernjaoTa mapooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT AABJICHUS.

TBépnoe Teno. Kpucrammueckue u amopHble Tesla. AHU30TPONUS CBOMCTB KPUCTAJIOB.

>KI/II[KI/I€ KpUCTaJUIbI. COBpeMeHHHe MaTepHralibl. IlnaBnenue u KpUucCTaJuim3anus. YnaenbHas
TCILJIOTA I1JIaBJICHU . CY6HI/IM3HI/I5{.

VYpaBHEHUE TENJI0BOro GaiaHca.
TexHuueckne yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHUE: TUTPOMETP M IICUXPOMETP,

KaJIOpuMcETp, TCXHOJIOIH1 MOJIy4YCHHUA COBPCMCHHBIX MaTCpuaioB, B TOM YHUCJIIC
HaHOMATCPHUaJloB, U HAHOTCXHOJIOT'HH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npy moHW>KEHHOM JTaBJICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

HaGmronenne HarpeBaHus ¥ MIIABJICHUS KPUCTAJLTHYECKOTO BEIIECTBA.
JleMoHcTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm

N3mepenre OTHOCUTENIBHOM BJIaXKHOCTH BO3/1yXa.



Me:xnpeameTHble CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce oCyIIeCTBISETCS C YYETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3e € KypcaMH MaTeMaTHKH, OWMOJIOrMM, XHUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemmuvie nousmusi, CBA3aHHBIE C HW3YYEHHEM METOMOB HAyYHOrO IO3HAHUSA:
SBJICHWE, HAay4YHbIH (akT, THmore3a, Qu3nyeckas BEIWYWHA, 3aKOH, TCOpHs, HaOIIOACHUE,
9KCIEPUMEHT, MOJEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CHCTEMBbl ypaBHEHUH, JHHeHHas ¢QyHkuusa, mnapabona,
runepbosna, ux rpauKy U CBOMCTBA, TPUTOHOMETpPHUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HUX IMPOEKIHH Ha OCHU
KOOp/AMHAT, CII0)KEHHE BEKTOPOB.

Buonozus: MexaHu4eckoe JIBIKEHUE B KHUBOH mpupoae, auddysus, ocmoc, TermnoodMeH
KHUBBIX OPraHU3MOB (BUBI TEIJIONIEPEIayH, TENIOBOE PABHOBECHE).

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsI Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUAKOCTEH U Ta30B.

I'eocpagpus: BIaXXHOCTb BO3yXa, BETpPbl, 6apoMeTp, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE JBUKEHHUI C MCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOAIIMITHUKY, MCIIOJIb30BAaHUE 3aKOHA COXPAHEHMs HMITyJIbCa B TEXHHMKE (pakera,
BOJOMET U Jpyrue), ABUraTelb BHYTPEHHEr0 CropaHus, napoBas TypOuHa, OBITOBOMH
XOJIOAWIbHUK, KOHIUIIMOHEP, TEXHOJOIMH HOJY4YEeHUsI COBPEMEHHBIX MaTepHaoB, B TOM YHCIE
HaHOMAaTepUaIoB, U HAHOTEXHOJIOTHH.

11 KJIACC

Pa3gen 1. dnekTpoauHamMuka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. OJEeKTpuueckuil 3apsn. J[Ba BuAa dNEKTpUUECKUX 3apsisiOB.
[IpoBOHUKH, TUITIEKTPUKU U IOy POBOJIHUKHU. 3AKOH COXPaHEHHUsI SJIEKTPUUECKOT0 3aps/a.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI  3I€KTpUYECKHH  3apsii.
Onextpuueckoe mnone. Hanpsok€HHOCTh snekTpuyeckoro mnoind. [IpuHoun cyneprno3nnuu
ANEKTPUYECKUX MOJIeH. JIMHUM HANTPSIKEHHOCTH AJIEKTPUYECKOr O OIS,

PaGora cunm oamektpocratuueckoro mois. lloteHnuan. Pa3HOCTE TOTEHIMAJIOB.
[IpoBOAHUKHN U AUIAEKTPUKH B DJIEKTPOCTATHUECKOM TTOJ€E. J(UdIeKTpudecKkas IpOHUIAEMOCTb.

OnextpoéMKocTh. KoHaeHcaTop. DneKTpOEMKOCTh IUIOCKOIO KOHAEHcaTopa. JHeprus
3apsKEHHOT0 KOHJIEHCAaToPA.

TexHuueckne ycTpoWcTBa M NPAKTUUECKOE MPUMEHEHHE: 3JIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3€MJIEHHE AJIEKTPOIPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

YCTpolCTBO U MPUHIIUIL IEUCTBUS 3JIEKTPOMETPA.

B3aumoneiicTBue Ha3JIEKTPU30BaHHBIX TEl.

DNEKTPUUECKOE MOJI€ 3aPSKEHHBIX TEJ.

IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHUECKAs 3allMTa.

JIMPneKTpUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh  3JIGKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IJIOMAAM IUIACTHH,
pacCTOsIHUSL MEXAY HUMHU U AUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprust 3apsLKEHHOT0 KOHIeHCcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHEHCaTOopa.



Tema 2. Ilocmoannstii 31ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DJIEKTPUYECKUIN TOK. Y CIOBUS CYLIECTBOBAHUS AIEKTPUUECKOro ToKa. MICTOUHHMKH TOKa.
Cuina toka. [IocTOsIHHBIN TOK.

Hanpsoxenune. 3akon OMa 17151 y4acTKa LETH.

DneKTpruiecKoe CONPOTHUBIICHUE. VYaensHoe COINPOTUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieNbHOE, CMENIAHHOE COEAUHEHHE ITPOBOAHUKOB.

PaGora snexrprueckoro Toka. 3akoH JIxoyns—Jlenna. MOIHOCTh AIIEKTPUIECKOT'0 TOKA.

DJIEKTPOABUKYIIASl CUJIAa M BHYTPEHHEE COMPOTUBIICHUE NCTOYHHMKA TOKA. 3akoH OMa aJist
MOJIHOM (3aMKHYTOM) 2JIeKTpu4eckoi 1enu. KopoTrkoe 3ambIkaHue.

DJIEKTPOHHAS MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAJIJIOB
oT TeMriepaTypbl. CBEpXIIpOBOJUMOCTb.

DneKTpuyecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHass M TpUMECHAs MPOBOAUMOCTb TOJYIPOBOJHUKOB.
CaoiictBa p—Nn-niepexoza. [losynpoBogHUKOBBIE TPUOOPBHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M pacilaBaX A3JIEKTPOIMTOB. DJIEKTPOIUTHYECKAs
JUCCOLMALMS. DIEKTPOIIH3.

DNeKTpUYecKuid TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOATENbHBIN pa3psaa. MomaHus.
[Tna3ma.

TexHuyeckre yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHUE: aMIEPMETP, BOJIBTMETP,
peocTaT, HUCTOYHUKMA TOKA, OJJIEKTpPOHArpeBaTelbHbIEe MPUOOPHI, AIEKTPOOCBETUTENbHbBIE
npubOphl, TEPMOMETP COMPOTHUBIICHUS, BAKyyMHBIH OUOMA, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
HOJIyIPOBOJAHUKOBBIN MOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

N3Mmepenne cuiibl TOKA U HAIPSIKEHUS.

3aBUCUMOCTh CONPOTUBIICHHS UWJIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBL, IUIONIAAN
MONEPEYHOr 0 CEYEHHS U MaTepuara.

CMmeliaHHOE COEMHEHNE TPOBOTHUKOB.

[IpssMoe m3MepeHue FNEKTpOABHKYLIEH cuibl. KopoTkoe 3aMblkaHHE TallbBAaHUYECKOT O
3JIEMEHTA U OLIEHKA BHYTPEHHET O COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPhI.

[TpoBOAMMOCTB 37IEKTPOJIUTOB.

HckpoBoit paspsii 1 IpOBOJAUMOCTD BO3yXa.

OaHOCTOPOHHSISI IPOBOAUMOCTD JAHOJA.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3ydyeHne cMemaHHOro COeIMHEHUs PE3UCTOPOB.

W3mepeHne  9SNEeKTPOABMKYIIEHM CHJIBI  HMCTOYHMKA TOKA M €ro  BHYTPEHHEro
COIIPOTUBJICHMUS.

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anMonelCcTBHE MNOCTOSIHHBIX MAarHMTOB. MAarHuTHOE IOJIE.
BexTop MaruuTHON MHAYKUuU. [IpuHIAI cynepno3suuuy MarHUTHEIX NOJed. JINHUY MarHUTHOU
uHAyKuu. KapTrHa TMHUNA MarHUTHOM MHTYKLIMH T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHoe noje NnpoBoJHMKA ¢ TOKOM. KapTuHa JAMHUN MHAYKOUMU MarHUTHOIO IOJIS
JUIMHHOT'O TMPSAMOr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumonelictBue NpOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ moayJib W HampaBieHue. J[BUKEHHE 3apsyKEHHOM YacTULbl B
OJTHOPOJHOM MarHUTHOM Tiosie. Pabora cuibl JlopeHria.

SIlBieHne 3JIEKTpOMAarHUTHOM MHAYKOUU. IIOTOK BEkTOpa MAarHUTHOM WHIAYKLUH.
DNEeKTPOABMKYIIAs CUJIa UHAYKIMH. 3aKOH 3JIEKTPOMarHuTHoN nHAyKuun Papases.

BuxpeBoe syekTpuyeckoe Mmojie. DIEKTPOABMXKYILAS CHJIAa WHIYKUUH B TMPOBOJHUKE,
JBHKYIIEMCS TOCTYNAaTENbHO B OTHOPOJHOM MAarHUTHOM I10JIE.

IIpaBuio Jlenua.



NuayKTUBHOCTD. SIBlIEHHE CAMOMHIYKIMH. DIEKTPOABUKYIIAs CUJIa CAMOMHIYKIIUH.

DHeprusi MarHUTHOTO ITOJIS KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckre yCTpPOHMCTBA UM INPAKTUYECKOE IPUMEHEHME: IIOCTOSHHBIE MArHHTHI,
IEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHUE HIIEKTPOHHOIO IyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHAYKIIMY MarHUTHOTO MOJISL.

B3auMoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumsl JIopeHa Ha HOHBI DIEKTPOIIUTA.

SIBneHne 3JIEKTPOMarHUTHOW MHYKLIHAH.

ITpaBuio Jlenua.

3aBUCHMOCTb JIEKTPOJIBMIKYILEH CHJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUsS MAarHUTHOIO
IIOTOKA.

SIBneHne caMOMHAYKIMH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

W3y4eHre MaratuTHOrO MOJIs KaTyLIKH ¢ TOKOM.

HccnenoBanue AelCTBUS TOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

HccrenoBanue SBJIEHUS 2JIEKTPOMAarHUTHON HHYKIUU.

MexnpeaMeTHbIE CBSI3H

Nzyuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kjacce OCymIeCTBIAETCA C y4ETOM
COZIEPXKATENIbHBIX MEXIPEIMETHBIX CBs3€H C KypcaMH MAaTeMaTHKH, OWOJIOTMH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemmuvie nowsimusi, CBSI3AHHBIE C U3YYEHUEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, HAay4YHBbIH (aKT, THIoTe3a, (u3nyYecKkas BEIUYWHA, 3aKOH, TEOpHs, HaOJIIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJICITh, U3MEPEHUE.

Mamemamuxa: pelieHue CHCTEMBl ypaBHEHUH, JHHeHHas ¢QyHkuusa, mnapabona,
rurnepOosia, uxX rpaMKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (QYHKIIUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKUHUH Ha OCHU
KOOpPJMHAT, CII0KEHUE BEKTOPOB.

buonocusa: anexrpuueckue IBIECHUS B )KUBOM IPUPOJIE.

Teoepaghusi: MarHUTHBIE TIONMIOCA 3E€MJIH, 3aJI)KM MAarHUTHBIX Py, (GOTOChEMKA 3€MHOMU
MOBEPXHOCTH, MPECKa3aHNEe 3eMJICTPSCEHUH.

Xumus: DIIEKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOJIMTHYECKAs JTUCCOIUAIINS,
rajJbBaHHUKa.

Texnonocus: >NEKTpOCTATHYECKAs 3allUTa, 3a3€MJICHHE BIEKTPONPUOOPOB, KCEPOKC,
CTPYHHBIM TPUHTEP, SJEKTPOHATPEBATEIbHBIE MPUOOPHI, 3IEKTPOOCBETUTEIBLHBIE MPUOOPHI,
rajgbBaHUKa, AICKTPOABUTATE b, UHIYKIIMOHHAS T1€Ub,

buonoeus: snekrpuyeckue SBICHHUS B XKUBOH MPUPOJE, KOJeOATEIbHBIC JIBUXCHHS B
)KUBOM TIPUPOJIE, ONTHUYECKUE SBJICHUS B >KMBOW MPUPOJE, JEMCTBUE pajuallud Ha >KUBbIC
OpTraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPHCTa/UIMYecKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMS KPUCTAIUIMYECKON PEMIETKH, CIIEKTPAJIbHBIN aHATH3.

Teoepaghusi: MarHUTHBIC TTONMIOCAa 3E€MJIH, 3aJIOKHM MarHUTHBIX Py, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, TIpECKa3aHue 3eMIICTPSICCHUH.



12 KJIACC

Paznea 1. Kosie0anus v BOJHEBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHbLE KOJ1€OAHUA

KonebatenpbHnass cucrema. CBoOOAHBIC MeXaHMUeckue KojieOanus. [apMoHWYECKHE
koneOanms. Ilepmon, wacrora, amrmuutyna W (asa konebanuid. IIpyXKMHHBIM MasTHUK.
MaremaTuueckuii MasgTHUK. YpaBHEHHE rapMOHHUYECKMX KosneOaHuil. IIpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebatensubiii koHTYp. CBOOOAHBIC DJJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHLHOM
KoneOaTeIbHOM KOHType. AHAJOTUS MEXKAYy MEXaHWYECKUMU U JIIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpPAaHEHHsI YHEPTHH B HJI€ATHHOM KojebaTeIhbHOM
KOHTYE.

[TpencraBieHne o 3aTyxawIUX KojeOaHUSIX. BeIHYKIeHHbIE MEXaHUYECKUE KOJICOAHMS.
Pezonanc. BeiHyX/I€HHBIC DJIEKTPOMArHUTHBIE KOJICOAHMUS.

[Tepemennsiii Tok. CUHYCOUIAIbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U I CTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HAMPSIAKEHUS.

Tpancpopmartop. IlponsBoacTBo, mepepadya U MOTPEOICHHUE 3IEKTPUUECKOM SHEPruu.
DKOJIOTUYECKUE PHUCKA TPU TMPOU3BOJACTBE IJEKTposHepruu. KynbTypa uHCHONB30BaHUA
AIIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HMU.

TexHuueckne yCTpoWcTBa M MPAKTUUECKOE IPUMEHEHHUE: 3JIEKTPUUYECKUI 3BOHOK,
reHepaTop MePEMEHHOI0 TOKa, JIMHHUH 3JIEKTponepenay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojaeOaTebHON CUCTeMbl (IPY>KUHHBIA MM MAaTEMaTUYECKUN
MasITHUK).

Halnronenue 3aTyxarommx Kojaebanui.

HccnenoBanue CBOWCTB BBIHYXICHHBIX KOJICOAHUH.

HabGnronenue pe3oHanca.

CB0OOIHBIE NTEKTPOMArHUTHBIE KOJICOAHHUS.

OctunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpsDKEHHS OT BpPEMEHH) I
ANIEKTPOMArHUTHBIX KOJIEOAHMA.

PezonaHc mpu mocienoBaTeIbHOM COSIMHEHHH PE3WCTOpA, KATYIIKH WHIYKTUBHOCTH U
KOHJICHCaTopa.

Mojens TMHUY 3JIEKTPONEepeiayu.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

HccnenoBaHue 3aBUCMOCTH IEpUOJIa MaJbIX KoJeOaHUi Ipy3a HA HUTU OT JAJIMHBI HUTH U
Macchl I'py3a.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

Mexanundeckue BOJIHBI, YCIIOoBUs pacnipocTpanenus. [lepuoa. CkopocTb pacnpocTpaHeHHs
u jumHa BoJHBI. [lomepeyHsie W TpoAOTbHBIE BOJHBL MHTepdepenmus u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBUSI M3JIyYEHUs 3JEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTauusi BektopoB E, B, V B snexrpomaruutHoil BonHe. CBOICTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpak€HHWe, MpesoMJeHne, mnoispusanus, audpakuus, uHTepdepenuns. CKOpPOCTbH
ANEKTPOMArHUTHBIX BOJIH.

[lIkama >MeKTpOMarHUTHBIX BOJH. [IprMeHeHMe 3JEeKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIIUTIBI paArOCBA3H U TeNneBUIeHus. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.

TexHuueckne yCTPOWCTBA W MPAKTHYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi TUArHOCTHKA B TEXHUKE W MEAWIIMHE, pajiap, paauonpUEMHHK, TEIEBH30D,
aHTeHHa, Tenedon, CBY-meus.



Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHE MOMEPEUYHBIX U MPOJTOJIBLHBIX BOJH.

Kone6momeecs Teo Kak HUCTOYHUK 3BYKA.

HaGnronenne orpakeHus M MPETOMIICHHSI MEXaHHUYECKUX BOJIH.

Hab6nronenne naTepdeperHiinu u AuGpakiuy MEXaHHUEeCKUX BOJIH.

3BYKOBOM pe30HAaHC.

HaGmonenne CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW M YacTOTOM
KoJIeOaHUi.

UccnenoBanue CBOMCTB  AJIEKTPOMAarHUTHBIX  BOJH: OTpPa)X€HUE, MPETOMIICHUE,
nonsipusanus, 1udpaxuus, tHTephepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpamMonuHeliHOE pacIpoOCTpaHEHUE CBETA B OMHOPOIHONU Cpere.
JIyd cBera. ToueuHslil HCTOUHMK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHHUs cBera. [locTpoeHue M300pakeHHIl B IIOCKOM
3epKaiie.

[Ipenomnennie cBera. 3akoHBl MperdoMIIeHHS cBeTa. AOCONIOTHBINM IOKa3aTesb
npesnomienus. llonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yroa NOJHONO BHYTPEHHETO
OTpaXKEHUSL.

Hucnepcus ceeta. CnoxHblii coctaB Oenoro csera. L{ser.

CoOuparonme u pacceuBamomue UH3bL. ToHkas mnuH3a. DOKyCHOE pacCTOsHHE U
OINTUYECKasi cuiia TOHKOM NUH3bL. [locTpoenne n3o0pakeHnii B COOMPAIONINX U PaCCEHBAIOIINX
smuH3ax. ®opMyiia TOHKOW JUH3bI. YBEIUYEHUE, 1aBAEMO€E JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WaTepdepenuus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIIOBUS
HaOJIIOJCHUS] MAKCUMYMOB 1 MUHMMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CUH(]a3HBIX
KOI'€PEHTHBIX HCTOYHUKOB.

Hubpakuust cBera. [udpakiuonHas peméTrka. YCIOBHE HAOMIONCHHS TIABHBIX
MaKCHMYyMOB TIPH MaJIeHHH MOHOXPOMAaTHYECKOT'0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHWE: OYKH, JIymna, (QoToammapar,
MPOCKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJeCKOI, BOJOKOHHAS ONTHKA, Iu(pakirmoHHAS
peleéTKa, MoIspou.

Llemoncmpayuu

[IpsimonuHeliHOE paclpoCTpaHEHHE, OTpaK€HHE W TMpeliomyieHre cBera. OnTudeckue
prOOPBHI.

[TonHOE BHyTpeHHEe oTpaxkeHue. Mozenb cBETOBOA.

HccnenoBaHue cBOMCTB N300pakeHUH B JIMH3AX.

Mopnenn MuKpocKomna, TEIECKOIa.

HaGmronenne narepdepeniinu cBeTa.

HaGmronenne nudpakiuu ceera.

Habmonenne nucnepcuu cBeta.

[TonydyeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonmy4eHue CrieKTpa ¢ MOMOIIBIO JU(PAKIIMOHHON PEIIETKH.

Hab6uronenue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepeHne nmokasaTesst IpeaoMIIeHHUs CTeKJIa.

HccrnenoBanue CBOMCTB N300pakeHUH B JIMH3AX.

Habmonenne qucnepcuu cBeta.



Pa3nesn 2. OcHOBBI ClIEMATBHO TEOPUU OTHOCHTEJIBHOCTH

I'paHubl TPUMEHUMOCTH KJIacCMUYECKOW MexaHuku. [locTynaTel cnennanbHOW TEOpPHUHU
OTHOCUTEIBHOCTU: HWHBAapUAaHTHOCTh MOAYJS CKOPOCTH CB€Ta B BaKyyme, M[PUHLUII
OTHOCHUTENBHOCTH DUWHINTEHHA.

OTHOCUTEJIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEHNE BPEMEHHU U COKPAIICHUE JIJTMHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPrUueil 1 UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPrUs MOKOSI.

Pa3znea 3. KBanToBasi puznka

Tema 1. dnemenmul K6AHM OBOI ONMUKU

®otonbl. Popmyna [lnanka cBsi3u SHEPruu (POTOHA C €ro YaCTOTOW. DHEPIHs U UMITYJIbC
¢oroHa.

OtkpeiTue u wuccinenoBanue Qoroddpdexra. Ombitet A. I'. CroneroBa. 3akoHBI
doTordhdekra. YpaBHeHnue Diinmrerina st pororddexra. «Kpacunas rpanuna» ¢orodddexra.

JaBnenue cBera. OnbiTel I1. H. JleGenena.

XUMHYECKOE JEHCTBUE CBETA.

TexHuueckne yCTpoWCcTBa M IMPAKTUYECKOE MpHMeHeHue: (poTosnemMeHT, (OTOAATUHK,
COoJIHeuHas Oarapesi, CBeTOAMOA.

Jlemoncmpayuu

®o1ord(DHeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKkoHOB BHeENIHEro Gotodddekra.

Cseroauo.

Conneunas G6aTapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopna mo paccessHuto o -uactui. [lmanerapnas
Mojenb aroMa. ITocrynatel bopa. M3inydenue u noriomieHre (GOTOHOB MPH MEPEX0JIe aToMa C
OJIHOTO YpOBHsI 2Hepruu Ha Japyrod. Bunel crekTpoB. CHeKTp ypOBHEW »HEpPrud aToma
BOZOpOJA.

BosHoBbie cBolicTBa yactull. Bonusl ne bpoiina. KopnyckynsipHO-BOTHOBOM Tyaan3M.

CrioHTaHHOE U BBIHYX/IEHHOE U3JTy4YeHHUE.

TexHuyeckre yCTpOMCTBA W NPAaKTUYECKOE MPUMEHEHHE: CIEKTPaJIbHbI aHaau3
(crieKTpocKoIl), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mogenb ombiTa Pesepdopna.

Omnpenenenue 1JIMHBI BOJIHBI J1a3€pa.

Habmonenne nuHeiuaThiX CIEKTPOB U3ITYdEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

Halnronenne nuHelyaToro cnekrpa.

Tema 3. Amomnuoe a0po

OKCIIEpUMEHTBI,  JIOKAa3bIBAIOIIME  CIOXKHOCTh CTpOEHusl  sapa. OTtkpbiTHE
panuoaktTuBHOCTU. OmbITH Pesepdopra mo onpeneneHuio coctaBa painoakTUBHOTO H3ITy4YCHHUS.
CoiicTBa anba-, 6era-, raMmMa-u3nydeHus. BiausHue painoakTHBHOCTH HA )KUBBIE OPTraHU3MBI.

OtkpbiTHE npoToHa M HeWTpoHa. Hywxionnas mopens sapa [eitzenOepra—lBaneHko.
3apsg sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DIEeKTpOHHBII M MO3UTPOHHBIN Oera-pacnan. ['amma-usnydenue. 3akoH
paaroaKTUBHOIO pacnaja.

DHeprus CBsi3W HYKJIOHOB B sizpe. Sneprbie cuibl. Jled ekt Maccsl sapa.

Snepnbie peakunu. JleseHue U CUHTES sAep.

Snepubiit peaktop. TepmosaepHblii cuHTe3. I[IpobieMbl M TNEpPCIEKTUBHI  SAEPHON
SHEPreTUKH. DKOJIOTUYECKHE aCTIEKTHI SIIePHON IHEPTeTUKH.

OnemeHTapHbIe YacTUIBl. OTKPBITHE TO3UTPOHA.



Mertobl HaOMOAECHUS U PETUCTPALIMU AJIEMEHTaPHBIX YACTHLL.

@dyHnaMeHTanbHbIE B3auMoiecTBUA. ENnHCTBO pu3nueckoit KapTHHBI MUpa.

TexHuueckne yCTpoiCTBa M IPAKTUYECKOE IPUMEHEHHUE: O3UMETp, Kamepa BuibcoHa,
SIEPHBII peakTop, aToMHas 6omoba.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLMX YaCTHULL.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusm).

Pa3nen 4. DineMeHTbl ACTPOHOMHUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMHM. [IpukiazHoe W MHPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3qnoro neba. Co3Be3nust, spkue 3BE3/bl, IUTAHETHI, UX BUJAMMOE IBHIKEHUE.

ConHeynas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrtounuk sHepruum ConHua v 3BE31. 3BE3ABI, HX
OCHOBHBIE€ XapaKTepUCTUKH. JluarpaMma «CHEKTpajbHBIA KJIACC — CBETUMOCTb». 3BE3JbI
[JIABHOW TOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» I 3BE3] TJIABHOM
nocJyieoBaTebHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHbIE NPEACTaBIEHUS O
MIPOUCXOKIEHNUH U HBOomonuu CoJtHIa U 3BE3/1. DTanbl )KU3HU 3BE3 .

Muieunsiii [1yTs — Hama NanakTtuka. [lonoxxenue u qeuxenue Connia B ['anaktuke. Tumnbl
rajgakTuk. PaguoranakTuku v kBasapsl. YEpHBIE IbIPHI B paxX FadakTHK.

Bcenennas. Pacmupenune Bcenennoii. 3akoH Xa06sa. PaszOeranue ramaktuk. Teopus
Bosnbuioro B3peiBa. PennkroBoe usinydeHue.

MaciutabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOemMbl aCTPOHOMUM.

Pazgea 5. O6o0marommee NoBTOpeHne

Ponb ¢u3ukm M acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTMYCCKOM, COIMAIbHOW U
TUYECKON cdepax JesATeNbHOCTH YeNoBeKa, poJib M MecTO (U3MKH U acTpOHOMHH B
COBpPEMEHHOW Hay4yHOHl KapTHHE MHpa, pojib (QU3NYECKOH Teopuu B (OpMUPOBAHUU
MpeACTaBICHUN 0 PU3NUECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTaBICHUN O IPUPOLE.

MesxknpeaMeTHbIe CBA3U

Wzyuenue kypca ¢usuku 0azoBoro ypoBHs B 12 Kjacce OCyIIECTBISETCS C YYETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJOrMH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemuvie nouwsimusi, CBsI3aHHBIE C W3YyYEHHUEM METOJIOB HAYYHOTO IO3HAHUS:
SIBJICHWE, HAy4YHBIM (akT, Tumoresa, Qu3nyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
SKCIIEPUMEHT, MOJEIMPOBAHHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, TPUTOHOMETpPUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TAaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
MPOEKIIMU Ha OCH KOOPJAWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC DIIEMEHTAPHBIX (PYHKIIHIA,
MIPU3HAKH TIOJJ00Ms TPEYTOJILHUKOB, ONpeieTIeHUE TUTOMAIN TNIOCKUX (GUryp U o0béMa Ted.

buonoecus: xonebatenbHbIC TBWKEHUS B KUBOM MPUPOJE, ONTHUUYECKUE SBIICHUS B KUBOUH
MpUpOJIE, NEUCTBUE PaAUALIUK HA )KUBBIE OPraHU3MBbl.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaAHMS KPUCTAITMYECKON PEIIETKH, CIIEKTPAJIbHbBIN aHAIH3.

Texnonocus: JTMHUM  DIEKTpONEpEnad, TEHEpPATOp IEPEMEHHOr0 TOKa, pajap,
paauonpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-meyb, NPOEKIIMOHHBINA armmapar,
BOJIOKOHHAS OTITHKA, COJTHEYHAs OaTapes.



TemaTnueckoe INJIAHUPOBAHUE

10 KJIACC

Ne i/t HanmenoBaHue pa3jiefioB U TEM

[IPOrpaMMBbl

KomnuectBo
4acoB,
OTBOIMMEIX Ha
OCBOEHHE TEMEBI

DnekTpoHHbIC (1TU(POBHIC)
00pa3oBaTeIbHbIC PECYPChHI

Paznen 1. PU3UKA U METOJbI HAYYHOTI'O ITIO3HAHUA

11 ®dusnka ¥ METOJbI HAYYHOTO 1 bu6mmoreka [JOK
' HO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 1
Pa3znen 2. MEXAHUKA
bubmorexa [IOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
22 flunamuica > https://m.eds00.ru/7£41bf72
2.3 3aKOHbI COXpaHEHUSI B MEXaHUKE ) buomorexa [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 15

Paznea 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJUMHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 7 bu6motexa [IOK
' KUHETHYECKON TCOPHH https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
3.2 OCHOBEI TEPMOMHAMHKH ! https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEILIECTBA. 4 bu6mmoteka [IOK
' da30BbIC MEPEXOJIBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pe3epBHOE Bpems -
OBIIEE KOJI-BO YACOB I10 ITPOT'PAMME 34
11 KIIACC
Ne i/m HaumeHnoBaHue pa3genoB u TeM Komyectso DnekTpoHHBIE (1TU(POBHIC)
IIporpaMMBbl 1acos, o0pa3oBaTeabHbIE PeCypPChl
OTBOANMBIX Ha
OCBOCHHE
TEMBbI
Paznea 1. QJIEKTPOJIMHAMUKA
but6moreka [JOK
11 DIIEKTPOCTATHIE 9 https://m.edsoo.ru/7f41bf72
19 [TocTosiHHBIN JIEKTPUYECKUM TOK. 12 bu6motexa [IOK
' ToKH B pa3anuHbIX Cpeaax https://m.edsoo.ru/7f41bf72
31 MarsuTtHoe noJie. 10 bu6morexa IIOK
' DIeKTpOMarHuTHAsT HHIYKIUS https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 31
PezepBHOE Bpemst 3
OBIIEE KOJI-BO YACOB I10O ITPOT'PAMME 34
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12 KJIACC

Ne i/t

HaumeHnoBaHue pas3enoB u TeM
MporpaMMBbl

KommuaectBo
YacoB,
OTBOJMMBIX Ha

DnekTpoHHbIC (1IU(POBEIC)
o0pa3oBaTeIbHbIC PECYPCHI

OCBOECHHE
TEMBbI
Pazgen 1. KOJIEBAHUS 1 BOJIHBI
11 MexaHnuueckue u 9 bubmmoreka [IOK
' AJICKTPOMArHUTHBIE KOJIeOaHUs https://m.edsoo.ru/7f41c97c
12 MexaHH4YecKHe U 5 bub6muorexa IJOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bub6muorexa IIOK
13 Onmika 10 https://m.edso0.ru/7f41c97c¢
Hroro no pasaeny 24

Paznen 2. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

21 OCHOBBI clieaIbHON TEOPUH 3 bub6muorexa IIOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueiy 3
Pa3znea 3. KBAHTOBAS ®PU3UKA
. bubmmoreka [IOK
3.1 DJIeMEHTHI KBAHTOBOU OIITHKU 6 https://m.edso0.ru/7f41c97¢
bu6morexa IIOK
3.2 Crpoenue aToma 3 https://m.edsoo.ru/7f41c97¢c
bub6muorexa IIOK
3.3 ATOMHOE A/1p0 S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 14

Pa3znen 4. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

41 DJIeMEHThI aCTPOHOMUH U 6 bubmmoreka [IOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97c
Htoro no pazgeny 6
Paznen 5. OBOBIIAIOIIEE IOBTOPEHHUE
but6moreka [JOK
>-1. Obodmaiomee nosTopemme 2 https://m.edsoo.ru/7f41c97c
Wroro no pazngeny 2
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 51

I[TPOT'PAMME
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(I)OpMLI YueTa nporpaMmbl BOCIIMTAHUS

Peanmu3anuss BOCHHMTATENBHOIO IOTEHIIMAA Y4YeOHOro TpeaMera «DPu3zuka» Ha

IpYIIOBON KOHCYJIbTAlUU NIPEIIOIAraeT Cleayolee:

1.

Co31aTh NONOKUTEIBHBIA MUKPOKJIMMAT HA IPYIIIOBON KOHCYJIBTALHN:

YCTaHOBUTH JIOBEPUTEIIbHBIE OTHOLICHUS MEXKIY YUUTEIEM U 00yJaroIUMHUCS;
OIpeNeIUTh HOPMBI IIOBEJEHUS U MpaBuia OOLIEHHs B KJacce.

Co31aTh MONOKUTEIbHBIA UMUK YUYUTEIIA:

paboTaTh HaJ rPaMOTHOM PEYBIO;

KOHTPOJIMPOBATH CBOU 3MOILUHU.

[IpoBect 0TOOp comepkaHus MaTepraia K T'PYNIOBOl KOHCYIbTAllUU:

OIIPEIEIUTh BOCIIUTATENBHYIO IECHHOCTh MaTepHaa IpynrnoBOi KOHCYIbTALUH;
BKIIIOYUTh HMHGOPMAIMIO U3 aKTyallbHOM MOBECTKH (Hay4HOE OTKpBITHE, N300peTeHue,
BpyueHnue HoGeneBckoit npemuu u T. 11.);

UCIOJIb30BaTh (aKThl U3 >KU3HU WM3BECTHBIX JIIOJEH, UCTOPUUYECKUX AesTeNed, yUEHBIX
(manpumep:K.O. LlnoakoBCcKui - 4yBCTBO NIPUBSI3aHHOCTU K POAHBIM Mecrtam, M.B.
JIOMOHOCOB — yBaXXKHTENbHOE OTHOIIEHHE K ponHomy s3bIKy, C.I1. Kopones — 3a0ota 00
nHTepecax poaussl, M.B. KypuatoB — noar mepen poaMHON, OTCTAMBAHHE YECTU U
JOCTOMHCTBA €€);

JIEMOHCTPUPOBATh MPUMEPBI OTBETCTBEHHOI'O M I'Pak1aHCKOI'0 MOBEACHUSI Yepe3 1oa00p
TEKCTOB JUISl YTEHUS, 3a/1a4 /ISl peLIeHMs] TPOOJIEMHbBIX CUTYAlMI;

CO3/1aTh YCJIOBMSI JJIsl IPUMEHEHUS IIPEAMETHBIX 3HaHUN Ha PaKTUKE.

OpraHu3oBaTh CIEAYIOLIYIO I€ATEIbHOCTh Ha IPYIIOBOW KOHCYJIbTAllUU:

MIPUMEHEHUE MHTEPAaKTUBHBIX (OPM PabOTHI C yYaUIMMMCS: MHTEJUIEKTYaJbHbIE UIPBI,
JUCKYCCUH, BUPTyaJIbHbIE SKCKYPCHH, TPAKTUUYECKHE U Ja00paTOpHble paboThl U T.1.
opranu3zanusi padboTsl (110 BO3MOXXHOCTH) B Iape UJIH TPYIIIIE;

MIPUMEHEHHUE 3JIEMEHTOB COTPYIHUYECTBA U MTOMOIU MEKY 00yJaroIMMHUCS;
HCIIOJIb30BAHNE IPOEKTHON U UCCIIE0BATENBCKON IESTEIBHOCTH;

UCIOJb30BAaHUE MYJIBTUMEAUMHBIX NPE3EHTALMN, Hay4yHO-NOMYJSIPHBIX Iepenad,
(GUIBMOB, BUICOJIEKIIUH U IP.



