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HOACHUTEJIBHAS 3AIIUCKA

PaGouas mporpamma ydebHoro npeamera «dusuka» npeameTHoi oomactu «EcrecTBen-
HbIE HAYKW» COCTaBJICHA HA OCHOBE TPeOOBAHUH K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBa-
TETHHOU IPOTPaMMBI CPETHEr0 00IIero 00pa3oBaHusl, MPeIbIBICHHBIX B DeaepaabHOM TOCy-
JApCTBEHHOM 00pa30oBaTeIbHOM CTaHaapTe cpennero oduiero oopazopanus (I[Ipukaz Munu-
crepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanun ot 17.05.2012 r. Ne 413 ¢ usmeHeHus-
Mu 1 gonoiaHeHusMu [Ipukaza Munnpocsemnienus: Poccuu ot 12.08.2022r Ne 732) u dhenepaiib-
HOM paboyeil mporpaMMel o yuebHOMY npeameTy «Duznka.

PaGouas nmporpamma ydebHoro npeameta «DOu3uka» cocTaBieHa B cOOTBeTCTBUU ¢ [lo-
noxeHueM o padoueit nporpamme MBOY «COIII Ne 3» n. UepHSiHKA U BKITIOYAET MOSICHUTEIb-
HYIO 3aIHCKY, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS MPOTrpaMMbI 1o Pu3uKe, coaepKaHue yueo-
HOTO MPEeAMETa, TEMATHYECKOE ITIAHUPOBAHUE C YIETOM pabodeil mporpaMMbl BOCIIUTAHUS.

CopaeprkaHue IporpaMMmelI 1o (PU3UKE HAPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOyuatommxcs 10—11 kmaccoB npu o0yuennn ux ¢pusnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO moxoa. [IporpaMma o ¢pu3uke yauTsiBaeT
HEOOXOIMMOCTh pealIN3allii MEeXKIPEAMETHBIX CBS3eH (DM3UKH C €CTECTBEHHO-HAYYHBIMHU Y4e0-
HBIMU TIpeIMEeTaMH. B Hel onpenessiroTcss OCHOBHBIE 1IN N3Y4eHUs! PU3UKU Ha yPOBHE Cpel-
HEero o0miero 00pa3oBaHus, INIAHUPYEMbIE PE3yNIbTaThl OCBOCHUS Kypca (GU3UKH: TUIHOCTHBIE,
MeTaIpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

®du3nka Kak Hayka 0 HanOoJiee 00X 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUECTBE yU4eOHOTO
npeMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIa/l B CHCTEMY 3HAHUI 00 OKpY’KaroIieM MHpe.
[IkonbHBINA Kypc PU3UKH — CHCTEMOOOPa3yIOLIHi U €CTeCTBEHHO-HAYUHBIX YU€OHBIX MpeaMe-
TOB, MIOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeXKaT B OCHOBE MIPOLIECCOB U SBJICHUH, U3ydaeMbIX XUMU-
el, ononorueit, pusndeckoit reorpadueit u actpoHomueil. Mconb3oBaHue U aKTUBHOE TIPUME-
HEHME (PU3NYECKUX 3HAHUH OIpeeNsieT XapakTep U pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTHII B
cdepe SHEepPreTHKH, TPAHCIIOPTa, OCBOCHHUSI KOCMOCA, TIOJTY4YEHHUsI HOBBIX MaTepHajoB C 3a/1aH-
HBIMU CBOMCTBaMH U Ipyrux. M3yuenue pusnku BHOCUT OCHOBHOM BKJIaJ B (pOPMHUPOBAHUE €C-



TECTBEHHO-HAYYHOH KapTUHBI MHpa 00ydJaronuxcs, B GOpMUPOBAHHE YMEHUH MPUMEHSTh Hay4-
HBIN MCTO/] NO3HAHUA ITPHU BBIIIOJIHCHUU MU y‘-Ie6HBIX I/ICCJ'IGI[OBaHI/II;'I.

B ocHOBY kypca (hu3uku uis ypoBHS CpPEHEro 001Iero 00pa3oBaHus MOJIOKEH Psijl UjIeH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMITBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUY C HEll Kype SIBIISICTCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COZICPKUT MaTepUall U3 BCEX Pa3lesioB (PU3MKH, BKIIFOYACT KaK BOIIPOCHI KJIACCUYECKOM, TaK
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU C HeW MaTepuai Kypca GU3nKu 00beTUHEH BOKPYT
¢dusndeckux teopuii. Beaymumm B kypce siBisiercs GopMUpOBaHHE PEACTABICHUN O CTPYKTYP-
HBIX YPOBHAX MAaT€¢pru, BEIICCTBC U I10JIC.

Hoes eymanumapuzayuu. E€ peanusanus npeArnoiaraeT uCrojib30BaHHe T'YMaHUTAPHOTO
noTeHIMana GU3nIeCKor HayKu, OCMBICIICHUE CBSI3M Pa3BUTHsI (PU3HMKH C pa3BUTHUEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYCCKHMHU, HDABCTBCHHBIMU U SKOJIOTMYSCKHUMHU TIPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3nku npeamnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYroM TEXHUYCCKUX U TCXHOJIOTHYCCKHUX HpI/IJ'IO)KeHI/Iﬁ HN3YUCHHBIX TeOpI/Iﬁ 1 3aKOHOB.

Hoes sxonoeuszayuu peannsyercs oCpeICTBOM BBEICHUS 3JICMEHTOB COJICPKAHMSI, TO-
CBSIIIEHHBIX YKOJIOTUYCCKUM MIPOOJIEMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHbI C PA3BUTHEM TEX-
HUKHU U TEXHOJIOTUH, a TaKkke 00CyKJIeHUS MPOOJIEM palliOHAILHOTO MPUPOJIONIOIb30BaHMS U
HKOJIOTHYECKOH OE30MaCHOCTH.

Crep)KHEBBIMH SJIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHus SB-
astroTes pusndeckue Teopud (popmMupoBaHe NPEICTaBICHNH O CTPYKTYpE MOCTPOCHUS (PH3H-
YeCcKOM Teopuu, posid GyHAaMEHTaIbHBIX 3aKOHOB U IPUHIIUIIOB B COBPEMEHHBIX IPECTaBIIE-
HUAX O IpUPOAC, I'PaHUIaX MTPUMCHUMOCTHU TeOpI/II\/'I, JJI1 ONMUCAaHUS €CTCCTBCHHO-HAYYHBIX SABJIC-
HUH U POIIECCOB).

CucTeMHO-IeSITeNbHOCTHBIH MOIX0/I B Kypce (pU3MKM peann3yeTcs IpekIe BCEro 3a CueT
OpraHH3aluH SKCIIEPUMEHTATBHON JIeATeIBbHOCTH 00yuarotuxcs. /s 6a30BOro ypoBHs Kypca
(GU3HUKH — 3TO UCTOIB30BaHUE CUCTEMBI (PPOHTATILHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U Jia-
0opaTOpHBIX paboT, KOTOpPHIE B MPOrpaMMe 1o (Hru3nke 0ObEAMHEHBI B OOIIHIA CIIUCOK yYSHUYE-
CKUX TpaKTH4YecKuX padoT. [Ipu aToM obecnieunBaeTcs OBIaeHHE 00YYAIOIIMMUCS YMEHHIMHU
IMPOBOAWUTH KOCBCHHBIC U3MEPCHUA, UCCIICAOBAHUA 3aBUCHUMOCTEN (1)I/I3I/I'-IeCKI/IX BCJIIMYHH U I10-
CTAHOBKY OIIBITOB ITO IIPOBCPKE NPCIIOKCHHBIX 'MITOTES.



Bosnblioe BHMMaHue yeseTCsl PELICHUIO PacYE€THBIX U KayeCTBEHHBIX 3ajad. [Ipu a3Tom
JUIS PacYETHBIX 3a/1a4 IPHOPUTETOM SIBIISIFOTCS 337a4yMl C SIBHO 3aJJaHHON (PM3HUUECKON MOJIEIbIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO pa3zeina Kyp-
ca, TaK U UHTErpupys 3HAaHUS U3 pa3HbIX pa3zAesoB. J{JIs KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIB-
JSIFOTCS 3aJaHUsI HAa 00BbsACHEHHE NPOTEKaHUs (PU3NUECKUX SIBIICHUH U IPOLIECCOB B OKPYKaro-
1Iei )KU3HU, TpeOyromue BhIOOpa (GU3NYeCKON MOJETH ISl CUTYAIlMH TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
JleMoHCcTpannoHHOe 000pyioBaHHEe (POPMUPYETCS B COOTBETCTBUHU C MPUHIIMIIOM MUHU-
MaJIbHOM JOCTAaTOYHOCTU M 00ECIIeUNBAET TOCTAHOBKY IIEPEUNCIIEHHBIX B IpOrpamMme o pusuke
KJIFOUEBBIX JAEMOHCTpALUi JJIs1 UCCIIEOBAHUS U3YYaeMbIX SBJICHUHN U MPOLIECCOB, SMIIUPHUYE-
CKHX ¥ (YHIaMEHTaIBHBIX 3aKOHOB, UX TEXHUYECKHUX IpuMeHeHul. JJaboparopHoe o6opymoBa-
HUE JUI YYeHUUYECKUX IPAaKTHYEeCKUX paboT hopMupyercs B BUAE TEMATHUECKUX KOMIUIEKTOB U
o0ecrieynBaeTcst B pacuéTe 0OJHOTO KOMIUIEKTa Ha JIBYX 00y4aroLIUXCs.
OCHOBHBIMH TIETISIMU U3Y4YEHUST (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:
e (opMupoBaHHE UHTEPECA U CTPEMIICHUS 00yUarOIINUXCsl K HAYyYHOMY U3YYEHUIO IIpHU-
POJibl, pa3BUTHE UX UHTEIJIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NIPEJCTABICHUN O HAYYHOM METO/E [M03HaHUs U (OPMUPOBAHUE UCCIIEA0Ba-
TEJIbCKOTO0 OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHuE YMEHUIN OOBICHSTH SIBICHUS C UCIOIb30BaHUEM (PU3NUYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O POJIU PU3UKHU U1 Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTikeHue 3THX 1eei o0ecrieynBaeTcsi pelIeHHeM CIeAYIOIINX 3a/1a4 B Ipoliecce u3y-
YeHHs Kypca (U3UKHU Ha YPOBHE Cpe/IHEro o0uiero oopa3oBaHus:

e [puoOpeTeHue CUCTEMbI 3HAHU 00 00X (PU3NUIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTBI aCTPOPU3UKH;



e (opmupoBaHUE YMEHUN MPUMEHSATh TEOPETHUECKUE 3HAHUS I O0BICHEHUS pU3nde-
CKHUX SIBJICHUI B IPUPOJIE U AJISl IPUHATUS MPAKTUUECKUX PEUICHHUH B TOBCEAHEBHON
KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMUHBIX 33J1a4 C IBHO 33/IaHHOM (U3nYecKoi Mojie-
JBI0, 337124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEILHOE CO31aHne (PU3HMUECKON MOJIEIH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;
e MoHUMaHHWE (PU3UIECKUX OCHOB U MPUHITUTIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

® OBJIQJICHUE METOJAMH CAMOCTOSTEIHHOTO INIAHUPOBAHUS U MPOBEACHUS (PU3HUCCKHUX
9KCIIEPUMEHTOB, aHAllM3a U UHTepIIpeTalui HHGOPMAIUH, OMIPEIeICHHS TOCTOBEPHO-
CTH MOJYYEHHOTO Pe3ybTaTa;

® CO3JaHUE YCIOBUU AJI Pa3BUTHUSL YMEHUN IPOEKTHO-UCCIIET0BATENbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha u3ydenune ¢pusuku (0a30BbIi YpOBEHB) HA YPOBHE CPEIHETO OOIIETr0 00pa3oBaHus OT-
Boautcst 136 vacoB: B 10 kacce — 68 yacoB (2 yaca B Hezeno), B 11 kinacce — 68 vacos (2 yaca
B HEJIEINIO).

[Tporpamma o pu3mke pa3paboraHa Ha OCHOBE KOHCTPYKTOpPA pabovmx Imporpamm
https://edsoo.ru/konstruktor-rabochih-programm/ , ¢ u3aMeHeHHEM YaCOB TEMAaTHYECKOTO IIaHH-

pOBaHUSI:
10 xnacc. Jlo6asnens! CTapToBasi AMATHOCTHKA, TPOBOAMMAs! IPU U3yueHUU pasnena «Mexa-

HUKa» U «['070Bas KOHTpOJIbHAA paboTay» 3a cueT 1 yaca pe3epBHOIO BpEMEHH.
11 xnacc. Jlo6aBnens! «BxoiHas KOHTposIbHAs paboTa», KOHTPOJIbHas paboTa o Teme «OnTu-
Ka», «ATOMHOE s171po» 1 VIToroBast KOHTpoJbHast paboTa 3a cueT 4 4acoB PE3EPBHOIO BPEMEHH.



https://edsoo.ru/konstruktor-rabochih-programm/

PA3ZJIEJ 1. TINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI ITO
OU3UKE

OcBoenue yueOHoro npeamera «du3uka» Ha ypoBHE CpeHero odmiero oopazoBanus (Oa-
30BBIf YPOBEHB) JIOKHO 00ECTICUUTh JOCTHKCHUE CIICYIOIINUX JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «Dusuka» T0MKHBI OTpakKaTh
TOTOBHOCTB U CITIOCOOHOCTH 00YYarOIIUXCsl pYKOBOJICTBOBATHCA CPOPMUPOBAHHOIN BHYTPEHHEH
MO3UILIMEH TUYHOCTU, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOEKI€-
HUH, COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pacIIupPEHHE
’)KU3HEHHOTO OTBITAa U OTbITA JIEATEIIbHOCTH B MPOIECCE pealn3allii OCHOBHBIX HAMpPaBICHUM
BOCITMTATCIbHOM IEATCILHOCTH, B TOM UKCJIC B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3ULIMU 00YUaIOIIErocs Kak aKTUBHOTO U OTBETCT-
BEHHOTO YJIeHa POCCUHCKOro O0IIecTBa;

MPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAHUCTUUECKHUX U JEMOKPATHUYECKUX
IIEHHOCTEI;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHLHOCTh B HHTEPECaX IPaskJaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

yMEHHUE B3aUMOJIEUCTBOBATh C COLIMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHK-
MMM U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OpMHPOBAHHOCTH POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHUE K TOCY/IapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUICKUX YU €-
HBIX B 00J7acTU (DU3UKHU M TEXHHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO TIOBE/ICHHS;



CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYyIyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOILLIEHUE K MUPY, BKJIIOUas 3CTETUKY HAYyYHOTO TBOPYECTBA, IPUCYILIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K pa3IMuHbIM chepam npoeccuoOHANbHON AeITeIbHOCTH, B TOM YHCIIE CBSI3aH-
HBIM ¢ (PM3HKON U TEXHUKOH, YMEHUE COBEPILIaTh OCO3HAHHBIN BbIOOp Oyayiueil mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1acTH (DU3UKH HA
MPOTSKEHUH BCEU KU3HU;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTD IKOJOTHUECKON KYJIBTYpBI, OCO3HAHKE TII00AILHOTO XapaKTepa KO-
JIOTUYECKUX IIpobIieM;

IUTAHUPOBAHKE U OCYIIECTBICHUE JIEHCTBUI B OKpY’KalOIIel cpe/ie Ha OCHOBE 3HAHUS 11e-
Jieil yCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA;

pacumpeHue ombITa JesITeTLHOCTH SKOJIIOTHIECKOH HAalPaBICHHOCTH HA OCHOBE HMEIO-
IIUXCS 3HAHUU TTO (PUBHKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BU-
TUs (PU3UUECKON HAYKU;

OCO3HAHHE [IEHHOCTH HAYYHOH JeSTeTHHOCTH, TOTOBHOCTH B TIPOLIECCE N3YUEHUS (PU3UKU
OCYIIECTBIISAITH IPOEKTHYIO M HCCIEA0BATENbCKYIO IEATEIHbHOCTh MHAUBUIyaTbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIbTATDI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHS
ba3oBble JJornueckne geicTBUs:
CaMOCTOSTENILHO (POPMYITUPOBATH U aKTyaIM3UPOBATh MPOOIIEMy, paccMaTpuBaTh €€ Bce-
CTOPOHHE;
OTIPENIETISATh e JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKECHUS;



BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3Yy/IbTATOB LEIISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATH U BBITIONHATH pa0OTy B YCIOBUSAX PeaTbHOT0, BUPTYAIBHOTO U KOMOU-
HUPOBAHHOTO B3aMMOJICUCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PELUICHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUYEBBIMH MTOHATHIMHI H METOIaMU (PU3NICCKOM
HAYKH;

BJIQ/IETh HABbIKAMH Y4eOHO-HCCIEA0BATEIbCKON U MTPOEKTHOM EATEIbHOCTH B 00JIaCTH
(bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY ITOMCKY METOOB PEIICHUs 3a1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BUJAMU JACSATEIHHOCTH 10 TIOJIYYEHHIO HOBOTO 3HAHMUSI, €T0 MHTEPIIPETAIUH, TIpe-
00pa30BaHMIO ¥ MPUMEHEHHIO B PA3IMYHBIX YU€OHBIX CUTYAIUSIX, B TOM YHUCIIEe IPU CO3/ITaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATh 3a]1a4y, BBIABUTATh TUITO-
Te3y e€ pelIeHus], HAXOAUTh apTyMEHTHI JUIsl JI0Ka3aTeIhCTBA CBOMX YTBEPKICHHH, 3aaBaTh Ma-
pamMeTpsl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/€ PEUICHUS 3a/1a4 Pe3yJIbTaThl, KpUTUUECKU OLICHU-
BaTh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIHHOM JIEATETLHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aThTePHATUBHBIC PEIICHUSI.

PatGora ¢ undopmaumeii:



BJIa/IETh HABbIKAMH MOJIY4YeHHUS HHPOpMAIH (PU3NUECKOTO COJIEPKaHUs U3 HCTOUHUKOB
pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYLLECTBIISTH IIOUCK, aHAJIN3, CUCTEMATHU3ALIMIO U HHTEPIIpE-
TaIMIo HH(OPMAIMK PA3TUYHBIX BUIOB U (POPM IpeacTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pelie-
HUM KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPraHU3alMOHHBIX 33734 ¢ COONII0IeHueM TpeOOBaHU I
SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, peCypcocOepeKeH s, IPAaBOBBIX U 3THYECKUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKaHMSI B PA3IUYHBIX (popMaTax ¢ yu€ToM Ha3Haue-
HUS MHQOPMAINH U 1IeTICBOK ayAUTOPUH, BEIOWPAst ONTUMABHYIO (hOpMY MpeCTaBIeHHs U BH-
3yanu3anuu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOM JESTEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON paObOTHI;

BbIOMpATh TEMAaTUKY U METO/Ibl COBMECTHBIX AEUCTBUMN € YUETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4JeHa KOJUIEKTHBA,

IIPUHUMATD L[EJIM COBMECTHOM AEATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH JEHCT-
BHUS 10 €€ JOCTUKEHHIO: COCTABIISTh IJIaH IEHCTBUMN, PaCIIPENENsTh POJIU C Y4ETOM MHEHHUU
YYaCTHUKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAU€CTBO CBOETO BKJIAJa U KaXKJAOI0 yYaCTHUKA KOMaH/Ibl B OOIINNA pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATDH UIEH C MO3ULMU HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3TUUYHbBIX CUTYALIUSX, IPOSIB-
JSITh TBOPUYECTBO U BOOOpaskeHHe, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusaunus:



CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO IEITEIILHOCTh B 00J1acTH (PU3UKH | ac-
TPOHOMMUH, BBISIBIISITH MPOOJIEMBI, CTABUTH U (DOPMYIIHUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEUICHUsI PACUE€THBIX M KAUECTBEHHBIX 3a/1a4, TJIaH BbI-
MTOJTHEHHS TIPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHO-
CTEW U MPEANOYTCHUNH;

JIaBaTh OLEHKY HOBBIM CUTYalIHSsIM;

pacmupsaTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
peIIeHHE;

OIICHUBATDH MIPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (HOPMHUPOBAHHIO ¥ MIPOSIBIICHUIO SPYAMIIMH B 00JIACTH (PU3UKH, TIOCTOSH-
HO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIM HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, BHOCUTh KOPPEKTUBHI B ICSITEIIBHOCTD, OIICHUBATH CO-
OTBETCTBUE PE3YJIHTATOB IICJISIM;

BJIQJICTh HABBIKAMH ITO3HABATEIHPHOM pe(IEKCHH KaK OCO3HAHHUS COBEPIIACMBIX ACHCTBUI
Y MBICJIUTENBHBIX TPOIECCOB, X PE3YIbTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI peIICKCHH IJIs1 OIIEHKHU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO IMTPUHUMATh PEIICHUS 110 UX CHIKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OIMIUOKH.

B mporiecce 10CTHKEHUS TMYHOCTHBIX PE3yAbTATOB OCBOCHUS MPOTPAMMBI TTO (DU3HKE TS
YPOBHS CpPEHETO 00IIET0 00pa3oBaHus y 00YJYarOIIUXCSl COBEPIICHCTBYETCS IMOIIMOHATBHBIH
WHTEJUICKT, MPE/IoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHMSI, BKITFOYAIOIIEr0 CITOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHATILHOE COCTOSHHE,
BUJIETh HAMPABJICHUSI PA3BUTHS COOCTBEHHOUW SMOIIMOHATBHOMN CeEphI, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATH OTBETCTBEH-
HOCTbh 32 CBOE TTOBEICHUE, CTIOCOOHOCTh aIallITUPOBATHCS K SMOITMOHATHHBIM U3MEHEHHUSIM U
MIPOSIBIISTH THOKOCTH, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTUBALUH, BKIKOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIEJIN U YCIIEXY, OIl-
THUMW3M, THULIMATUBHOCTb, YMEHUE JACUCTBOBATh UCXO U3 CBOMX BO3MOKHOCTEH;

IMITATUH, BKIIIOYAIOIIEH CITOCOOHOCTh TOHUMATh YMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C APYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konuy o6ydenus B 10 kj1acce npeMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATH Ha MPUMEPaxX PoJib U MECTO (PM3KUKH B (POPMUPOBAHUN COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTMH, B IIPAKTUYECKON
JESATEIIbHOCTH JIIOJEH;

YUUTBIBATh IPAHULIBI IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIEIeH: MaTepraabHas TO4-
Ka, MHEepLMaIbHas CUCTeMa OTCUETA, a0COIIOTHO TBEPOE TEJIO, UICAIBHBINA I'a3, MOJIENIN CTPOE-
HUS TA30B, KHUIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA dJIEKTPUUESCKHM 3apsi/l IPU PEIICHUH Pu3nde-
CKHX 3a7ad;

pacrio3HaBaTh (pu3ndYecKue sBJICHUs (MPOLECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB Me€-
XaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEIIECTBA U MIEKTPOINHAMUKHU: PAaBHO-
MEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOIMHEWHOE IBUKEHUE, CBOOOHOE MaJiCHUE Tel, ABUKEHHE 1O
OKPYKHOCTH, HHEpLUs, B3auMoaencTBUe Tel, 1uddy3usi, 6poyHOBCKOE IBUKEHHE, CTPOSHHUE
KHUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHHe 00bEMA Tell IPU HarpeBaHUM (OXJIaXI€HUH ), TEIIJIOBOE
paBHOBECHE, HCITAPEHNE, KOHICHCALNs, IJIaBICHUE, KPUCTAIIN3ALM, KUIIEHUE, BIAXKHOCTh BO3-
JlyXa, IOBBIIICHHE JTABJICHUs Ia3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYE, CBA3b MEXKy Iapa-
METpaMu COCTOSIHHS ra3a B U30IIPOLIECCAX, IEKTPU3aLUs Tell, B3AUMOAEHCTBUE 3aps/I0B;

OTHCHIBATH MEXAHUUECKOE JBMKEHHE, UCTIONb3Ys (PU3NUECKUE BETUUUHBL: KOOPAUHATA,
IIyTh, IEPEMEUICHHUE, CKOPOCTh, YCKOPEHHE, MAacCa TENa, CUIIA, UMITYJIbC TeJla, KHHETHYECKas
SHEprus, NOTeHIMAIbHAs SHEPIUsl, MeXaHU4YecKas paboTa, MexaHHU4ecKast MOIIHOCTh; P OIH-
CaHMU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCIOIB3YEMBIX BETUUMH, X 0003HAYECHUS U
€IMHUIIBI, HAXOJUTb (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHMH Be-
JUYUHAMU;



OIKCBIBATh U3YyUYEHHBIE TEIIOBBIE CBOMCTBA TEJI U TEIUIOBBIE ABJICHHUS, UCIIONb3Ys (pu3mue-
CKH€ BEJIMYMHBI: IaBJICHUE ra3a, TeMIepaTypa, CpeIHssl KHHETUUECKasl SHEPT sl Xa0TUUECKOT O
JBUKEHUS MOJIEKYJI, CPEAHEKBAAPAaTUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEH-
Hsis HEprus, padoTta rasa, K03(GGUIUEHT NOJIE3HOrO AEHCTBHS TEIUIOBOrO ABUraTeNs; IIPU OIU-
CaHMHU IPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT HCIOIB3YyEMBIX BEJIMUMH, UX 0003HAYEHUS U
€IMHUIIBI, HAXOJUTDH (hOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH Be-
JMYMHAM;

OIKCBIBATh U3YYEHHBIE AIEKTPHUUECKUE CBOICTBA BEIIECTBA U AJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3YS (PU3NUECKUE BETMUYMUHBL: MIEKTPUUECKUI 3apsij, SIEKTpUYECKOe MOoJIE,
HaNpPsLKEHHOCTD 110JIs, OTEHLMA, Pa3HOCTh TOTEHLIMAJIOB; [IPX ONUMCAHUU [TPaBUJIBHO TPAKTO-
BaTh (PM3UYECKUN CMBICI UCIIOJIb3YEMbIX BETUUMH, UX 0003HAYEHUS U €JUHMIIbI; YKA3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU BETUUYUHAMU;

aHaJIM3UPOBaTh (PU3MUYECKHE IPOLECCHI U SBJICHUS, UCIOJb3Ys (PU3NYECKHE 3aKOHBI U
IPUHLIMIIBL: 3aKOH BceMupHOro Tsrotenus, |, Il u 11l 3akonst HetoTOHA, 3aK0H coxpaHeHus me-
XaHUYECKOM SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHLIUIT
pPaBHONPABUs MHEPLMATIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOSHHUS
BEIIIECTBA, [A30BbI€ 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON SHEPTrUuM TEIIOBOIO ABHXKEHHS MO-
JIEKYJ ¢ a0COJIFOTHOM TeMIepaTypoi, EPBhI 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHEHUS JJICK-
TPUUYECKOT0 3apsija, 3akoH KyioHa, pu 3ToM paznudarh CI0BECHYIO GOPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCJIOBUS (IPaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB;
pa3auyaTh yCIOBHS MX O€30M1aCHOTO MCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJIHATH 3KCIIEPUMEHTBI 10 UCCIIEIOBAaHUIO (PU3UYECKUX SIBICHUHN U MPOLIECCOB C HUC-
MOJIb30BaHUEM NPSAMBIX U KOCBEHHBIX H3MEPEHH, TIpU 3TOM (hopMyIupoBaTh pobdiemy/3agaqy
U TUIIOTE3y Yy4eOHOT0 SKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEJIOKEHHOT0 000pYA0BaHUS,
MPOBOAMTH OMBIT U OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh IPSIMblE€ M KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPH 3TOM BBIOU-
paTh ONTUMAJILHBINA CIIOCO0 U3MEPEHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPELIHO-
CTe! U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEX]Ty (PU3NUECKMMH BETMYMHAMHU C UCIIOJIB30BAaHUEM IPSi-
MBIX U3MEPEHHM, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTAThI MOTYYCHHON



3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUIE TaOIMIL ¥ rpadMKOB, 1€1aTh BBIBOABI 110 pe3yJibTa-
TaM MCCIICOBAHMUS;

coOuro1aTh MpaBmiia 0€30MacHOro TPy MPH MPOBEACHUN UCCIeIOBAaHUN B paMKax yueo-
HOT'0 SKCIIEPUMEHTA, YUeOHO-HCCIe10BATENbCKON 1 TPOEKTHON AEATEIbHOCTH C UCIIOIb30BAHU-
€M U3MEPHUTEIbHBIX YCTPOICTB U J1aO0paTOpHOro 000py10BAHHUS;

pemarb pacy€THbIE 33]]a4u C SBHO 3a/IaHHON (PU3UUECKON MOJIENbIO, UCTIONB3Ys (pU3nde-
CKHE 3aKOHBI U TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4i BRIOUPATh (PU3HUECKYIO MOJIECIb,
BBIJICJIATh (U3NYECKUE BEIMUUHBI U (OPMYIIbI, HEOOXOAUMBIE 1JIs €€ peleH s, IPOBOIUTH pac-
YEThI U OLIEHUBATh PEATILHOCTD MTOJIyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIINUHHBI;

pelaTh KaueCTBEHHbIE 33JJa4l: BHICTPAUBATh JIOTMUYECKU HEITPOTUBOPEUUBYIO LIETIOUKY
paccyXJI€HH ¢ ONOpor Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCIIOJIb30BaTh MPH PEIIEHUH Y4EOHBIX 331a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIO-
MM U1 TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUU U IPECTaBICHUs y4eOHONW U Hay4yHO-
HOMYJISIPHON UH(OpMAaLMK, TOJYyYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIU3UPO-
BaTh MMOJIy4aeMyI0 HHPOPMALIHUIO;

IPUBOUTH MPUMEPHI BKJIa/1a POCCUNHCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

MCII0JIb30BaTh TEOPETUUECKNE 3HAHUS N0 (pU3HMKe B OBCETHEBHOM KU3HU AJis o0ecneye-
HUs 0€30M1aCHOCTH MPHU 00paIIeHnH ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMH, Ui coXpa-
HEHMSI 3JI0POBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B rpyMIie ¢ BHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, MJIAHUPOBATh paboOTy
IPYHIbl, PAlMOHAIBHO PAaCHpeeNsaTh 00s13aHHOCTU U IJIAHUPOBATh AESITEIbHOCTh B HECTaH-
JAPTHBIX CUTYalUsIX, aIeKBATHO OLIEHUBATh BKJIA/ Ka)KJOTO U3 YYaCTHUKOB I'PYMIbI B PELICHUE
paccMaTpuBaeMOi POOIIEMBI.

K konmy o6ydenus B 11 ki1acce nmpeJMeTHbIEe pe3ybTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPax poJib U MeCTO (PU3UKH B POPMUPOBAHUU COBPEMEHHON
HAy4YHOW KapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON
JeSITeIbHOCTH JII0/1eH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;



YUUTBIBATh IPAHULIBI IPUMEHEHUS U3YYEHHBIX GU3NYECKUX MOJEICH: TOUeUHbIH IEKTPH-
4YeCKHil 3apsiz, JIyd CBETa, TOUEUHBIM HCTOUHUK CBETA, siIEpHAsi MOJENIb aTOMa, HyKJIOHHAs MO-
JIeSTb aTOMHOTO si/Ipa MU pelieHnd GU3NIECKUX 3a1a4;

pacrio3HaBaTrh (pU3NYECKHE BJICHUS (IIPOLECCHI) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKHY M KBAaHTOBOW (DPU3UKU: 3JIEKTPUYECKas IPOBOJIUMOCTb, TEINIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JEMCTBUSI TOKA, B3aUMOAEHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHAsl H-
KLU, JEACTBUE MATHUTHOTO I10JI HA IIPOBOJIHUK C TOKOM U ABWKYIIMNCS 3aps, dIEKTPO-
MarHuTHbIE KOJeOaHHs U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPAKEHUE, Ipe-
JIOMJIeHUE, HHTep(hepeHLus, TUPpaKLus 1 OJIApU3aLIUs CBETa, IUCIIepCHs cBeTa, (POTOAIIEK-
Tpudeckuit 3 ekt (HGoTorPdexT), CBeTOBOE AaBICHNE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
aToMa BOJI0OPOJia, €CTECTBEHHAs! U UCKYCCTBEHHAs PaInOaKTUBHOCTD;

OIKCBIBATh U3yYEHHbIE CBOMCTBA BEILIECTBA (3JEKTPUUYECKHE, MATHUTHBIE, ONITUYECKUE,
JEKTPUUECKYIO IPOBOJIUMOCTD PA3IMUHBIX CPeJl) U JIEKTPOMArHUTHbIE SABJICHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3NUECKUE BEIMIUHBL: AIEKTPHUSCKUH 3apsii, CHIIa TOKa, SJEKTPUIECKOE HaIpshKe-
HUE, JIEKTPUYECKOE CONPOTHUBIICHHE, Pa3HOCTh OTEHIIMAJIOB, JIEKTPOABIKYIIAs CHiia, padoTa
TOKa, MHAYKIIS MarHUTHOTO NOJIs, cuiia Amrnepa, cuiia JlopeHa, MHIyKTUBHOCTb KaTyIIKH,
SHEPrus MEKTPUUECKOr0 U MArHUTHOTO MOJIeH, MeproJl U YacToTa KoyiebaHui B KoJeOaTeIbHOM
KOHTYpE€, 3aps/l U Cujia TOKa B IIPOLIECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX KosiebaHui, do-
KYCHO€ PAcCTOSTHUE U ONTHYECKas CUJIa JIMH3bI, IPU ONUCAHUH [TPaBUIIBHO TPAKTOBATh pu3nye-
CKUH CMBICIT HCIIOJIb3YEMbIX BEIMYHMH, UX 0003HAYEHUS U €IMHUIIbI, YKa3bIBaTh (POPMYIIbI, CBSI-
3bIBAIOIINE IaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETUUYUHAMU;

ONMCHIBATh N3yUYEHHBIE KBAHTOBBIE SIBJICHUS U TPOIIECCHI, UCIIONb3Ys (PU3MUECKHUE BETU-
YUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, JHEPIHsI U UMITYJIbC
¢doToHa, mepuo/ noyrypacrnaja, SJHeprus CBsA31U aTOMHBIX sJIep, IPU ONMMCAHUU NPABHIIBHO TPaK-
TOBaTh (PU3NYECKUN CMBICIT UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHHS U €IMHUIIbI, YKa3bIBaTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEIMUUHY C APYTUMHU BETMUYUHAMU, BBIYUCIIATD
3HaUYCHHUE (PU3NUECKON BETUINHBI,

aHaAJTM3UPOBATh (PU3MUYECKHE MPOLIECCHI U SBJICHHUS, UCIIONB3Ys (PU3HUECKUE 3aKOHBI U
IPUHLMIBL: 3aK0H OMa, 3aKOHBI MIOCJIEI0BATENBHOTO U NTApaJIJIEIbHOIO COEUHEHMSI IPOBOIHU-
KOB, 3aK0oH J[>koynsi—JIeH1ia, 3aK0oH 31eKTpOMarHuTHOM MHIYKIIMH, 3aKOH IPSIMOJIMHEHHOT 0 pac-
IIPOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI ITPEJIOMJIEHHUS CBETA, YpaBHEHHUE DWH-



mreiina 1 Gotosddexra, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MacCOBOT'0 Uncia, ocTyarsl bopa,
3aKOH PaJMOaKTHUBHOTO pacraja, MpHu 3TOM pa3inyaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BBIPAXKEHHE U YCIOBUS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH;

OTIpeIeIIATh HAIIPABJIEHUE BEKTOPA MHAYKIIMHA MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuisl Jlopenna;

CTPOUTH M OMKCHIBATh N300paKeHHE, CO3IaBaeMOE INIOCKUM 3€PKaJIOM, TOHKOH JTIMH30M;

BBITMOJIHATH KCIIEPUMEHTHI IO UCCIIEIOBaHUIO (PU3UYECKUX SIBICHUHN U MPOLIECCOB C UC-
MOJI30BAHMEM IPSIMBIX U KOCBEHHBIX U3MEPEHMUIA: IIPH 3TOM (POpMYIHpOBaTh MpodieMy/3aaauy
Y TUTIOTE3Y Yy4EOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 IPEIJIOKEHHOTO 000pyI0BaHUS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (DU3HMUECKUX BEIUYUH, IPH 3TOM BBIOU-
paTh ONTUMAIIBHBIN CIOCO0 U3MEPEHUSI U UCTIOIB30BaTh N3BECTHBIE METO bl OI[EHKU MOTPEIIHO-
CTE! U3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTU (PU3UUYECKUX BEJIMYUH C UCIIOJIb30BAHNUEM IPSIMbBIX U3MEPEHUM:
IIPU TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yIbTAThI MOTYYCHHON 3aBUCUMOCTH
bu3nyeCKUX BEIMYHMH B BHJIEe TAOIUI] U rpa)uKOB, JeNIaTh BBIBOJIBI 10 pPe3yIbTaTaM HCCIIEI0Ba-
HUS;

coOiroaaTh npaBuiia 0€30MacHOro Tpy/ia IpH MPOBEIEHUHU UCCIIEOBAHNUN B paMKax yueo-
HOT'O SKCIIEPUMEHTA, YUeOHO-HCCIe10BaTeIbCKON 1 TPOEKTHON JAEATEIbHOCTH C UCIOIb30BAHU-
€M U3MEPHUTEIbHBIX YCTPOICTB U JIaOOpaTOpHOro 000PYI0BaHUS;

pemarh pacy€THbIE 3aJJa41 C IBHO 33JJaHHON (PU3NYECKON MOJIEIIBIO, UCTIOIb3Ysl Ppu3nye-
CKH€ 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33a]1a4M BHIOMPATh (PU3NUYECKYIO MOJIEIb,
BBIJIENIATh (PU3NUECKUE BEIMUUHBI U (OPMYIIbI, HEOOXOAUMBIE IS €€ peleH s, TPOBOIUTH pac-
4EThI U OLIEHUBATh PEATbHOCTD MOJYYEHHOT0 3HaYeHUs (PU3NUYECKOI BETMUMHBL;

peliaTh KayeCTBEHHbIE 3a]Ja4i: BHICTPAUBATh JIOTMUYECKH HEMTPOTUBOPEUUBYIO LIETIOUKY
PacCyXXJIEHUI ¢ OTIOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIIOJIb30BaTh MPH PEIIEHUH YUeOHBIX 33124 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIO-
THH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMHN U IPECTABICHHUS y4eOHOM U Hay4HO-
MOMYJSIPHON MH(OPMALMK, TOTYYEHHOM U3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIU3UPO-
BaTh NOJTy4yaeMylo HH(pOpMaIHIo;



OOBSICHATB TPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKHUX YCTPOUCTB, pa3inyaTh
YCIIOBUS MX 0€30MaCHOTO UCTIOIB30BAaHUS B TIOBCEIHEBHOM JKU3HH;

NPUBOIUTH MPUMEPHI BKJIa/1a POCCUIHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAYKH, B 00BSICHCHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUCCKUE 3HAHUS 110 (PU3UKE B IIOBCEIHEBHOW KHU3HH ISl oOecrede-
HUS 0€30IMaCHOCTH MPH 0OpaIeHNH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPa-
HEHUS 37I0POBBS M COOITIOICHUSI HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOIICH cpelie;

paboTaTh B IPYIINE C BHIIOIHECHUEM PA3IMUHBIX COIIMATIBHBIX POJICH, ITIAHUPOBAThH PA0OTY
TPYIIIbI, PAMOHATIBHO PACTIPEACISITh 003aHHOCTH ¥ IUTAHUPOBATH JIEATEILHOCTh B HECTAH-
JapTHBIX CUTyallUuAX, aICKBATHO OLCHNBATH BKJIAJ] KaXXA0I'0 U3 YYACTHHUKOB I'PYIIIbLI B PpCIICHUC
paccMatrpuBaeMou poOIEMBI.

PA3JIEJI 2. COAEP’) KAHUE YYEBHOI'O IIPEJIMETA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOT'O IO3HAHUS
®dusznka — Hayka o npupoae. Hayunele MeTo bl TIO3HAaHUS OKpY:Karoliero Mupa. Ponsb skc-
HNEpUMEHTa U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (hpr3HKe.
MonenupoBanue pu3znyeckux sBjieHui u npoueccoB. Hayunsle runoressl. usndeckue
3aKOHBI M TEOPUU. |'paHMIIbI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.
Ponb 1 MecTo Gpu3uKu B pOpMHUPOBAHUH COBPEMEHHOIN HayuyHON KapTUHBI MHpPA, B IIPAK-
TUYECKOW NEATEIBHOCTH JIOACH.
Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Paznes 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTo IBHKeHus. Cuctema oT-
cu€ra. Tpaekropus.
[Tepemerienue, CKOPOCTh (CpeIHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTe-
pHAJIBHOM TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClI0KEHHE TEPEMELIEHU U CI10-
JKEHHE CKOPOCTEM.



PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUkKeHHe. [ paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUSs, TIYTH U MEePEMEIIICHUS MaTepUaTbHOU TOYKHA OT BpEMEHHU.

CBoOonHOE majieHue. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nuxenue. JIBmkeHne MaTepuaibHOU TOUYKU MO OKPYKHOCTHU C TIOCTOSH-
HOM 110 MOJTYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEIHas ckopocTh. [lepuos u yacrora obpa-
nienus. L[eHTpocTpeMuTebHOE YCKOPEHHUE.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: CITUIOMETD, IBMKCHUE CHAPSI-
JIOB, LIETIHBIE U PEMEHHBIE MepeladH.

Jlemoncmpayuu

Mojenb CHCTeMBI OTCUETa, MILTIOCTPALNS KHHEMAaTHICCKUX XapaKTePUCTHK JIBFKCHUS.

[TpeoOpazoBaHre ABMKCHUIA C UCIIOIH30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue nprxeHus Tena, OpoieHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenue yCKOpeHus CBOOOIHOTO TaACHHUS.

HampagiieHne CKOpOCTH MPU IBHKEHUH TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OIPeIeJICHIs] MTHOBEHHOU CKOPOCTH.

HccenoBanre COOTHOIICHUS MEXKTY ITYTSMU, IIPOWICHHBIME TEJIOM 32 MOCIIEI0BATEb-

HBIE paBHBIC ITPOMEKYTKH BPEMEHU IPH PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOW CKOPOCTBIO,
PaBHOM HYIIIO.

N3yueHune nBUKEHUS IapuKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus teiaa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpuHumn otHocuTensHocTU ["anunes. [lepsoiii 3akoH HeroToHa. MHEpumanbHble CHCTEMBI
oTcuéra.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoit 3akon HeroToHa 1151 Mmatepu-
anbHOM TOUkH. Tpernii 3akoH HproTOHA JI71s1 MaTEpUAIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (mokosi, ckoybxenus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cu-
Jla TPEHUS CKOJILXEHHMS U cuiia TpeHust mokosi. Koaddumment tpenus. Cuia conpoTHBIICHUS TTPH
JBI>KEHUU TEJIa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHIIbl OTHOCHUTEIBHO OCH BpaieHus. [1nedo cunbl. Y cnoBus paBHOBECHUS TBEPIO-
o Tena.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIUITHUKY, IBHKEHUE UCKYC-
CTBEHHBIX CIIyTHHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydeHnue aBuxeHHst Opycka Mo HaKJIOHHOW MIOCKOCTH.

HccnenoBanre 3aBUCMIMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U PE3UHOBOM 00-
pasiie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepuanbHON TOYKH (TeNa), CUCTEMBI MaTepUaIbHBIX TOYEK. VIMITyIbC CHITBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckas sHeprust MaTepralbHON TOUKH. TeopeMa 00 H3MEHEHUN KUHETHUECKOMN
SHEPTUH.

[TorenunanbHas sueprusd. [loreHunanbHas sHeprus ynpyro n1eopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMITH.



[ToreHunanbHbIC M HETIOTEHIMATBHBIE CHIIbl. CBA3b pabOThI HETOTEHIIUAIBHBIX CHII C U3-
MEHEHUEM MEXaHMYECKON IHEPIUH CUCTEMBI TENl. 3AKOH COXPaHEHUSI MEXaHUUECKON SHEPTUHU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOTED, MPY>KUHHBIH
MUCTOJIET, TBUKECHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

[lepexon moTeHNIMATBHON YHEPTUH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

N3ydeHne abCOIIOTHO HEYIIPYToro yaapa ¢ MOMOILBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiT-
HUKOB.

HccnenoBanue CBsI3U pabOTHI CUITbI C U3BMEHEHUEM MEXaHUYEeCKOW PHEPTUH Tejla Ha MPH-
Mepe pacTsKEHUsI PE3UHOBOTO JKI'yTa.

Paspnen 3. Mosekyasipaasi pu3uka 1 TepMOAUHAMHKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU U X ONBITHOE 00OCHOBAHUE.
Bbpoynosckoe nsuxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS 4aCTHUI] BEIIECT-
Ba. MoJienu CTpoeHus ra3oB, )KUAKOCTEH U TBEPABIX TeNl M 00BsICHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE 3THX Mojenei. Macca n pasmeps! mosekyi. KonnyectBo Benjectsa. [locrosiHHas ABo-
raapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETUUECKON TEOPUH
uiealbHOTO ra3za. AGCONIOTHAs TeMIIepaTypa Kak Mepa cpe/lHeil KHHETHYECKOM SHepruy TeI1o-
BOI'O JBMKEHHU yacTull ra3a. [llkama temnepatyp KenbBuHa. ['a30BbIe 3aK0HBI. Y paBHEHNE
MenneneeBa—Kianeitpona. 3akon JlansToHa. M30mpoieccsl B HAEaTbHOM ra3e ¢ HOCTOSIHHBIM
KOJINYECTBOM BeliecTBa. [ paduueckoe npencrapieHNe H30MPOIIECCOB: U30TepMa, U30X0pa, U30-
Oapa.

TexHUuyeckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu



OnbITHI, 10Ka3bIBAIOLINE TUCKPETHOE CTPOEHHUE BEleCTBa, GoTorpaduu MojaeKys1 OpraHu-
YECKUX COCIMHECHMI.

OmnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, MIUTIOCTpUPYIOLIAs IPUPOLY JaBIECHUS ra3a Ha CTEHKH COCy/a.

OnpITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE H3MepeHHi 00hEMa KOMHA-
ThI, JaBJICHUS U TEMIIEpATyphl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckas cucteMa. BHyTpeHHSA SHEPTUs TEPMOJIUHAMUYECKON CUCTEMBI U
cnocoOsI e€ n3meneHus. KonndectBo TeroTsl u pabora. BHyTpeHHss1 SHEpTHs 0THOATOMHOTO
UJCAIBHOTO raza. Buael Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIyYCHHE. Y IeTIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEIIOTH! IPU TEIUIONEPEIaye.

[Tonsitue 06 amuabaTHOM mporiecce. [lepBriii 3akoH TepMoauHaMuKu. [IpuMeHeHue nep-
BOT'0 3aKOHAa TEPMOJIMHAMUKH K H3ompoueccam. ['paduueckas nnteprnperanusi paboTsl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMOoCTh MPOLIECCOB B PUPOJIE.

Tennoble MamuHbl. [IpuHIUIBL 1efcTBUA TeMIOBBIX MaliuH. [IpeoOpazoBanus sHEpIUn B
Teru1oBbIX MamunHax. Koaddumuent noneznoro aelictus ternoBoil mamunsl. [{ukn KapHo u
€ro KO3 QUIMEHT MMOJIE3HOT0 AEHCTBHSL. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHHueCKne yCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: IBUTATEIb BHYTPEHHETO Cropa-
HUS1, OBITOBOM XOJOJMIIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tejla IpyU COBEpLIEHUH padOThI: BBUIET MPOOKHU U3 Oy-
TBUJIKY 11O/ ISMCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3gpupa B JaTYHHOH TpyOKe IMyTEéM TpeHUs
(BHICOIEMOHCTpALIHS).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OneIT Mo aguadaTHOMY PaCHIMPEHUIO BO3/TyXa (OIBIT C BO3YIIIHBIM OTHHBOM).



Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTelIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TEeIII0EMKOCTH.

Tema 3. Acpezamnvie cocmoanusn eeugecmea. Dazoswvie nepexoovt

[Tapoo6pazoBanue u konaeHcanus. Vicnapenue u kunenue. AGCOIIOTHAsA U OTHOCUTENb-
Hasl BJIaKHOCTH BO3/yxa. HacblmeHHbli nap. Y ienbHast Teriora napooopa3oBaHus. 3aBUCH-
MOCTb TEMIEPATYPBI KUIIEHUS OT /1aBJICHUSI.

Teépnoe teno. Kpucrammueckue u amopdHsle Tena. AHU30TPONUS CBOMCTB KPUCTAIIIOB.

Kunkue xkpucramisl. CoBpeMeHHbIe MaTepuaibl. [naBnenue u kpucramauzanus. Y aenbHas Ten-
nota masneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue YCTpOﬁCTBa H IIPAKTHUYCCKOC IPUMCHCHUC. TUTPOMECTP H IICUXPOMETP, Ka-

JIOPUMETP, TCXHOJIOTHH IIOJTYYCHUA COBPEMCHHbBIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenve npu moOHM>KEHHOM JIaBJICHHH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus ¥ TUTABJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

DnekTpu3anus Tel. JNeKTpudeckuit 3apsia. J[Ba Buaa snekrpudeckux 3apsaoB. [IpoBon-
HUKH, JUDJICKTPUKHU | ITOJYIIPOBOJHUKH. 3aKOH COXPAaHEHHS JIEKTPUIECCKOTO 3apsia.

B3anmoneiictue 3apsanoB. 3akoH Kynona. ToueuHbIi 3ieKTpUudecKuid 3apsaa. DIeKTprude-
ckoe moJje. Hampspk€HHOCTD 2JeKTpruecKoro nofs. [IpuHIuN cynepno3uiiny dIeKTPUIeCKIX
nonieit. JInHum HanpsHKEHHOCTHU DIEKTPUUECKOTO TOJIS.

PaGoTa cuit anexktpocraruueckoro noist. [lorenmuman. Paznocts norennuanos. [IpoBoanu-
KM U JUDJICKTPHKH B 3JICKTPOCTATHICCKOM TIoJie. J[udiiekTpudeckas MpOHUIIAEMOCTb.



OnekTpoéMkocTb. KoHieHcaTop. DIeKTpOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrus 3a-
PSKEHHOT'O KOHIEHCATOopa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPOCKOIL, IEKTPOMETP,
3JIEKTPOCTAaTHUYECKAs 3alUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
anrmapar, CTpyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBuE HaIeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEL.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JM3neKTpUKHY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTB AIEKTPOEMKOCTH INIOCKOI'O KOHJIEHCATOPpa OT IO/ IIACTUH, PACCTOS-
HUS MEXJly HUMU U AUBJIEKTPUYECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku é paziuunvix cpeoax

DONEeKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOr0 Toka. VICTOUHMKH TOKa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 yyacTka 1enu.

DNEeKTpUUECKOoe CONPOTUBIICHHE. Y AebHOE CONPOTHUBIIEHKE BellecTBa. [locnenoBarens-
HOE, apaJuIeJIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 3IEKTPUYECKOTO TOKA.

DNeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHMKA TOKA. 3aKOoH OMa s
MOJTHOM (3aMKHYTOM) 2JIeKTprdeckoit menu. KopoTkoe 3aMbIkaHme.

OneKTpOHHas TPOBOAUMOCTH TBEPABIX METAUIOB. 3aBUCUMOCTh COIPOTHUBIICHNS METAIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs U IPUMECHAs! TPOBOAMMOCTh MOJIYITPOBOAHUKOB. CBOM-
cTBa p—N-nepexoa. [lomynpoBogHUKOBbIE TPUOOPHI.



DIEKTPUYECKUH TOK B paCTBOPAxX M pacIlIaBax JIEKTPOIUTOB. DIEKTPOIUTHUECKAS M C-
coruanus. JIeKTPOJIn3.

DnexkTpuuecKkuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus.
ITnasma.

TexHHYECKHE YCTPONCTBA U NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEO-
CTaT, HICTOUYHUKH TOKA, SJIEKTPOHATPEBATEIbHBIE IPHOOPHI, HIEKTPOOCBETUTEIbHBIE IPHOOPHI,
TEPMOMETp COTPOTUBIICHHUS, BAKYYMHBIH O], TEPMUCTOPHI B (HOTOPE3UCTOPHI, ITOIYIIPOBO/I-
HUKOBBIN MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne CHilbl TOKa U HAIPSKEHMUSL.

3aBUCUMOCTb COIPOTUBIICHUS LIMJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU [IOTIe-
PEYHOT0O CEUEHUs U MaTepuaa.

CMelmaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe n3MepeHune EKTPOABIKYILEH crilbl. KOpoTKOe 3aMbIKaHUE TalIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yyenue cMEIaHHOTO COEIMHEHNS PE3UCTOPOB.

M3mepenne 2IeKTpOoABMKYIIEH CHUIIBI MICTOYHHMKA TOKA Y €r0 BHYTPEHHETO CONPOTUBIIE-
HUS.

HabGnronenue snexrponusa.

Me:xnpeamernbie CBA3H

Nzyuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 kiacce ocyIiecTBiIsercs ¢ y4€ToM co-
JIep>KaTeNIbHBIX MEXIPEIMETHBIX CBsI3€ C KypcaMl MaTeMaTHKU, OMOJIOTHH, XUMHH, Teorpaduun
U TEXHOJIOTHH.

Mesicnpeomemmusie noHamus, CBI3aHHbBIE C U3yYEeHHEM METO/I0B HAYy4YHOT'O MTO3HAHHUS: SB-
JIeHUe, Hay4yHbIH (akT, runoresa, puznyeckas BeJIMUrHa, 3aK0H, TeOpHUs, HAOII0JeHUE, dKCIIe-
PUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.



Mamemamuxa: peunieHre CUCTEMbl YpaBHEHUH, InHENHHas GyHKIMS, napadona, rurnepoo-
Ja, uX rpaMKu U CBOMCTBA, TPUTOHOMETPHUYECKUE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTaH-
T€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX ITPOEKIIMU HA OCU KOOPAUHAT,
CJI0’KE€HHE BEKTOPOB.

buonocus: Mexannueckoe JIBMKEHUE B )KUBOU Tipupoie, nuddysus, ocMoc, TermnoooMeH
YKUBBIX OpPraHU3MOB (BU/Ibl TEIUIONEPEAUH, TEMNIOBOE PABHOBECHE), JIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE AaTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEHN U ra30B, JEKTPUUECKUE CBO-
CTBa METAJUIOB, JJIEKTPOJIUTHYECKAS AUCCOLMALIMS, TAJIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue IBUKEHHUH ¢ UCMOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHKE, MOAIIMITHUKY, UCIIOIh30BaHUE 3aKOHA COXPAaHEHHSI UMITYJIbCca B TEXHHUKE (pakera, BO-
JTOMET U IpyTHUeE), IBUTATENIb BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, ObITOBOM XOJIOIUILHUK,
KOHAUIHUOHEP, TCXHOJIOTHUHU IMOJTYYCHUS COBPEMCHHLIX MATCPpHUaAIOB, B TOM YHCJIC HAHOMATCPpUa-
JIOB, U HAHOTEXHOJIOTHH, AIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIICHUE AIIEKTPONIPUOOPOB, KCEPOKC,
CTpYHHBINA IPUHTEP, FTEKTPOHATPEBATENBHBIE PUOOPHI, SIEKTPOOCBETUTENBHBIE TPUOOPHI,
raJIlbBaHHKaA.

11 KJIACC
Pasnen 4. diekTpoamHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrosiHHBIE MAarHUTHI. B3auMoaelcTBue MOCTOSHHBIX MarHuTOB. MarautHoe mnose. Bek-
TOP MAarHUTHON UHAYKIUU. [IpUHIMI Cynepno3uLUA MarHUTHBIX oseH. JIMHUM MarHUTHOU
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe noJie MpOBOJHKKA ¢ TOKOM. KapTHa TMHUI HHAYKIIMA MAarHUTHOTO TTOJIS
JUTMHHOTO TIPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia AMnepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHnua, e€ Moaynb U HanpaBiieHUE. [[BrkeHNe 3apsyKeHHOM YacTUIIBI B OJJTHOPOI-
HOM MarHuTHOM mone. Pabota cuel Jlopenta.



SIBiieHnE ANEKTPOMAarHUTHOW MHAYKIUK. [[0OTOK BeKTOpa MarHUTHOM MHIYKIIUU. DJICK-
TPOJBIKYIIAs CUJIAa MHAYKIMH. 3aKOH AJIEKTPOMArHUTHON MHAYKIIMU Dapases.

BuxpeBoe anekTpuueckoe 1moje. INeKTPOABHKYIIAs CHUila UHAYKIIMHA B TPOBOAHUKE, JBU-
JKyIIEMCS IOCTYIATENbHO B OJHOPOIHOM MarHMTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: TTIOCTOSSHHBIC MATHUTBI, 3JICK-
TPOMAarHUTHI, JIEKTPOBUTATENb, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO MTy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUYM MarHUTHOTO TOJIS.

B3anmopeicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

JHevictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOJABHKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHS MATHUTHOTO
MOTOKA.

SIBiieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO MOJIsl KATYIIKUA ¢ TOKOM.

HccnenoBanue neiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznen 5. KosiebaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummnsle Koa1e0anus

Konebartenbnas cuctema. CBOOOIHBIE MEXaHUYECKHE Konebanus. ['apmMoHHUeckue Kose-
6anus. [lepuon, yactora, ammnutyna u ¢asza xonedanuii. [IpyxuHHbIN MasTHUK. MaTemaTuye-



CKU MasiTHUK. Y paBHEHUE TapMOHUYECKUX Kojiebanuii. [IpeBparienne sHepruu npu rapMOHHU-
YEeCKUX KOJIeOaHUsX.

Konebarenbublif KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS B UCATHHOM KOJIe-
0aTrenpHOM KOHTYpE. AHANIOTHS MEX/1y MEXaHUYECKHUMH U JIEKTPOMArHUTHBIMU KOJIeOaHUIMHU.
®opmyna Tomcona. 3aKOH COXpaHEHUsI SHEPTUU B HI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

[TpencraBnenue o 3aTyxaromux KoneOaHusAX. BoIHY X I€HHbIE MEXaHUYECKUE KOJIEOAHMUS.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennbIit Tok. CHHYCOUJATBHBINA TEPEMEHHBIN TOK. MOITHOCTB NTEPEMEHHOTO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpauchopmarop. [Ipon3BoacTBO, Iepeada U NOTPEOICHUE IICKTPHISCKON SJHEPTUH.
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3IEKTpoIHEpruu. KynbTypa ucrnonb30BaHus dJeK-
TPOSHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHUE: MIEKTPUIECKHIl 3BOHOK, TeHepa-
TOp NEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosiedaTenbHOM cucTeMbl (MPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtonenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcnusiorpaMmsl (3aBUCUMOCTH CHITBI TOKA W HAIIPSDKEHUST OT BPEMEHHM ) JTsI DJIEKTpOMar-
HUTHBIX KOJIEOAHUH.

Pe3onaHc npu nmocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mosienb TUHUY 3IIEKTpoIIEepeladH.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

HccnenoBanue 3aBUCIMOCTH TIEpHO/1a MaJIbIX KOJIEOaHUI Tpy3a HA HUTHU OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMeHHOI0 TOKA B IIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOH/IEHCA-
TOpa, KaTyLIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

MexaHnuueckue BOJIHBI, YCIIOBHs pacnpocTpanenus. [leproa. CkopocTh pacnpocTpaHeHHs
U JuuHa BoJHBL [lomepednblie u mpooisHbIe BOHEL. HTepdhepeHnus u nudpakius Mexannde-
CKHX BOJIH.

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

DJIEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopos E, B, V B anekrpomarauTHoit BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IIpeIOMIICHUE, Nosipu3anus, Judpakuus, nuatepdeperius. CKOpoCTh K-
TPOMAarHUTHBIX BOJIH.

[[Ixana snekTpoMarHUTHHIX BOJIH. [I[prMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI pagOCBSI3U U TeleBUACHU. Pagronokanms.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEbl.

TexHu4eckne ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBas TUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paIuonpUEMHUK, TEIEBU30D, aH-
TeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYeCKHUX BOJIH.

Habmonenue narepdepeHnnu u 1upakiiny MEXaHUYeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habumronenune cBs3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILIUTYAON U 4acTOTOM Kosieba-
HHU.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaXXE€HUE, IPEIOMIIEHUE, MOJspU3a-
1us, udpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacipoCTpaHEeHHE CBETa B OJTHOPOIHOM CpeJie.
JIyud cBera. ToUeUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbBI OTpaskeHus cBeta. [locTpoenune n3o0pakeHui B MIOCKOM 3€p-
Kase.



[Tpenomnenue cBera. 3aKOHbI IPEOMIIEHHS CBETAa. AOCOJIIOTHBIN MOKa3aTellb IpeIoMiIe-
Hus. [lonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yroi IOJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucniepcus cBera. CloxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparomue U paccenBaromue JuH3bl. ToHKas muH3a. POKYCHOE pacCTOsIHUE U ONTHYE-
cKas cuia TOHKoM JinH3bl. [locTpoenne n3o0paxkeHuii B COOMparOIMX U PaCCEeUBAIOIIUX JIHH3AX.
dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

Bonnosas ontuka. Intepdepenuns ceera. KorepeHTHbIE HCTOYHUKH. Y ClIOBUS HaOIrOA€-
HUSI MAKCHUMYMOB 1 MUHUMYMOB B UHTep(GEPEHIIMOHHON KapTUHE OT JIByX CHUH(a3HbIX Kore-
PEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. Judppakunonnas pemérka. Y caoBrue HAOIIOISHHS TITaBHBIX MAKCHMY-
MOB IIpH [1a/IEHUY MOHOXPOMAaTHYECKOr0 CBETa Ha AU(PPAKIIMOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuuyecKkue ycTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: OUKH, JyIa, poToanmnapar, npo-
eKLIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(paKkliMOHHAas peliéTka,
HOJIIPOU L.

Jlemoncmpayuu

[TpstmonuHetHOE pacipocTpaHeHHe, OTpaKEHUE U MperoMiieHre cBeta. OnThuueckue npu-
OopHI.

[TostHOE BHYTpEHHEE OTpakeHne. Mozenb CBETOBOA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

HaGnronenue nudpakuuu cera.

HaGnronenue nucnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.



HaOnronenue nucrnepcuu cBera.
Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHTEIBHOCTH
I'paHnLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [1oCTynaTel crienualibHON TEOPUH
OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe€, IPUHIIUII OTHOCUTEIb-
HOCTH DWHIITEIHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLEHUE JITUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBs13bp MaccChl € SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIbI. DHEPIUs IOKOS.
Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Popmyna [Inanka cBsi3u 3HEprun (POTOHA C €r0 YaCTOTON. DHEPTUS U UMITYJIbC
dboToHa.
OtkpsiTue u uccnenoBanue pororddexra. Onpitel A. I'. CroneroBa. 3akoHb! HOTOID-
¢exra. YpaBuenue DiinmreitHa g pororddexra. «Kpacnas rpannna» Gotorddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XHMHYECKOE JEHCTBUE CBETA.
TexHuueckue ycTpolcTBa U PAKTUYECKOE PUMEHEHHE: (POTOIEMEHT, (POTOAATUHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®oToddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoaddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiThl Pe3epdopaa no paccessuuio o -uactuil. [lnanerapras
Mozienb aroma. [loctynarst bopa. M3nyyenue u norsiomieHre pOTOHOB MU MEPEXO/I€ aTOMa C
OJIHOTO YPOBHSI SHEPruM Ha Apyroi. Buael ciekTpoB. CeKTp ypOBHEN SHEPTHM aTOMa BOJOPO-
Ja.
Bonnossle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaan3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyueHHE.



TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: CIIEKTPasIbHbIM aHaIN3 (CrIeK-
TPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTEP.
Llemoncmpayuu
Moguenb onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue TMHEHYaTOro CrekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOEHHUS sjipa. OTKpPBHITHE PAIMOAKTUBHO-
ctu. OnbIThl Pesepdopaa o onpeaeneHuto cocraBa panoakTUBHOTo u3iyueHus. CBoiicTea
anb(a-, 6era-, raMMa-u3IydyeHus. BiusHue painoakTHBHOCTH HA XKUBbIE OPraHU3MBI.
OTtkpriTHE IpOTOHA U HeTpoHa. HykiionHas mozaens sapa ['eiisenbepra—lBanenko. 3a-
pan sapa. MaccoBoe unciio sapa. M30Tomsl.
Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. 'amma-uznydenue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegexT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SAED.
SAnepuslii peaktop. TepmosinepHsbiit cunTes. [IpoOneMsl 1 MepCHEeKTUBHI SIEPHO SHEpre-
TUKH. DKOJIOTUYECKHE aCIIEKTHI SIIEPHON YHEPTETUKHU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
@dyHnaMeHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.
TexHHueCcKue yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHast boMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM GoTorpadusim).
Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Otansl pa3BUTHs acTpoHOMUHU. [IpUKinagHOe 1 MUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHO-
MUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counniie. ConHeyHas akTUBHOCTh. MicTrounuk sHeprun ConHua u 3BE€311. 3BE3/1bI, UX OC-
HOBHBIE XapaKTEPUCTUKH. /lnarpaMma «CHeKTpajbHbIM KJIacC — CBETUMOCTb). 3BE3/1bI IJIaBHOU
II0CJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb» JUIsl 3BE3]] TJIaBHOM 110CIIE10BATENb-
HOCTH. BHyTpeHHee cTpoenue 3B€31. COBpeMEHHbIE ITPEACTABICHUS O MPOUCXOKICHUU U IBO-
mounu CoJIHLA U 3BE3/1. DTallbl )KU3HU 3BE3 .

Mineunsiii [Tyts — Hama [Manaktuka. [Tonoxxenue u auxenue Connna B ["anaktuke. TUms
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06:a. Paz0eranue ranaktuk. Teopust
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUITOKEHHM
JUISL OIIPEJIEIICHHUS [T0JIOKEHNS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponb ¢usuky u acTpoOHOMUU B 5KOHOMUYECKON, TEXHOJIOTUYECKOM, COLIMATIbHOM U ATHYE-
CKOH cepax 1esTeNbHOCTH YeI0BeKa, POjib U MECTO (PU3UKU U aCTPOHOMUHU B COBPEMEHHON Ha-
YYHOU KapTHHE MHpa, poib (hu3ndecKor Teopuu B (GOpMUPOBAHUM MTPEACTABICHUN O pusnde-
CKOM KapTHHE MHpa, MECTO (PU3UUECKON KapTHUHBI MUpPA B OOILEM psAY COBPEMEHHBIX €CTECT-
BEHHO-HAy4YHBIX NPEJICTABICHUN O IIPUPOJIE.

MexnpeamMeTHblie CBSI3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kinacce ocymiecTBisieTcs ¢ yu€ToM co-
JiepKaTeIbHBIX MEXIIPEIMETHBIX CBsI3€ll ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, Teorpapuu
Y TEXHOJIOTHH.



Meosicnpeomemnule nonsimusi, CBI3aHHbBIC ¢ U3YYCHHEM METOJIOB HAYYHOT'O MTO3HAHUS: SIB-
JIeHWEe, Hay4YHbIA (DaKT, TUIOTEe3a, (PU3UUYeCcKas BeJIMYMHA, 3aKOH, TEOpHs, HAOI0IeHUE, dKCIIe-
PUMEHT, MOJICTTUPOBAHUE, MOJICIh, H3MEPEHHUE.

Mamemamuxa: pelmieHUE CUCTEMbI YPaBHEHUH, TPUTOHOMETPUYCCKUE (PYHKIUH: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKICCTBO, BEKTOPHI M UX MPO-
eKIIMU HA OCH KOOPAMHAT, CII0KEHHUE BEKTOPOB, TIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUH, IPU-
3HAKH MOJJ00US TPEYroJIbHUKOB, OMPEACIICHUE TUIOMAIN ITOCKUX (Uryp u 00bEéMa Tell.

buonocus: sneKTpUYECKUE IBJICHHS B )KUBOH MPUPO/IC, KOJeOaTeIbHbIC IBY)KCHUS B KH-
BOH MPUPO/JIC, ONTHYCCKHE ABJICHHUS B )KUBOM HPUPO/IE, TICHCTBUE paHallMK HA )KHUBBIC OPTaHH3-
MEI.

Xumusi: CTpOCHUE aTOMOB ¥ MOJICKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPBIX TEJI, MeXa-
HU3MBI 00pa30BaHUs KPUCTAINYECKON PEMIETKH, CIICKTPAJIbHBIN aHAJIH3.

T'eocpaghus: MarHUTHBIE TTOTIOCA 3€MIIH, 3aJIe)KH MAarHUTHBIX Py, POTOChEMKA 3eMHON
MOBEPXHOCTH, TIPEICKA3aHNE 3eMJICTPSCCHUH.

Texnonoeus: IMHAM IIEKTPOIIEpPeIad, FTeHEPaTOp MEPEMEHHOTO TOKA, JJICKTPOIBUTATEIb,
WHAYKIIMOHHAS Teub, pajap, paIuonpuéMHUK, TeIeBU30p, aHTeHHa, Teiedon, CBU-neus, npo-
CKIIMOHHBIN amrapat, BOJOKOHHAS ONTHKA, COJIHEYHAs OaTapes.



PA3JIEJI 3. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue
Konrponbubie Ilpakrtuueck  (uupposbie)
n/mpaszenoB uTeM Bcero
padoThI ue padoTel oOpasoBaTe/bHbIE
NMpOrpamMmbl
pecypcsl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
o -
11 BI;IZI;Ka IP{IOI\EZTO 5 bubmuorexa [JOK
' AR Hays https://m.edsoo.ru/7f41bf72
MTO3HAHMS
Hmoeo no pazoeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [{OK
2.1 K
AHeMatiia > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Apmamika https://m.edsoo.ru/7f41bf72
2.3 SSzOI:II;IeHHSI B 6 2 1 bubamorexa [OK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hmoeo no pasoeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI
MOJIEKYIISIPHO-
3.1 KUHETHYECKON
TEOpUH
3.2 OCHOBBI

10 1

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

bu6nmoreka [JOK



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

TCPMOJAUHAMUKHN

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

3.3

ArperaTHeble co-
CTOSIHUSI Belle-
ctBa. ®a3oBbie
MePEXO/IbI

Hmoeo no pazoeny

24

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Paznen 4. JIEKTPOIUHAMUKA

4.1 Onektpoctatuka 10 bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
ANMEKTPUICCKUI BuGmiorexa LIOK
4.2 TOK. TOKHU B 12
https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpe-
nax
HUmoeo no pazoeny 22
l'omoBast KOHTpONBHAS 1
pabota
PesepBHOE Bpemst 1
OBULIEE KOJIMYE-
CTBO YACOB IO 68

ITPOI'PAMME



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

11 KJIACC

Ne HaumenoBanue Koanyecrso yacos DJIeKTPOHHBIE
I[/-H pa3jesioB u TeM B Kourpoabusie IIpakTuueckue (uupposbie)
NporpamMmmal cero padoThI padoThI oOpasoBaTe/IbHbIE
pecypcesbl
Paznen 1. JIEKTPOJUHAMUKA
MarauTtHoe 1moe.
11 DNeKTpOMarHuTHast 12 2 3 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
WHTYKIIHSI
Hmoeo no pazoeny 12
Pasznen 2. KOJIEBAHUS 1 BOJIHBI
M
2.1 anzzngfaZiiziflfme 9 1 bubmorexa LIOK
' p https://m.edsoo.ru/7f41c97c
KoJieOaHus
M
59 5 ZxangZCKHe " . 5 1 bubnuoreka [{OK
: JIEKTPOMArHUTHEI
p https://m.edsoo.ru/7f41c97c
BOJIHEI
bubnmorexa LIOK
2.3 11 1 3
Onrika https://m.edsoo.ru/7f41c97c
M
mozo no pazoeny o5

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBEI
cIieuaIbHON

3.1

bu6nunorexa LIOK
https://m.edsoo.ru/7f41c97c



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

Teopuu
OTHOCHUTEJIBHOCTH

Hmoeo no pazoeny 4

Pa3zgen 4. KBAHTOBAS ®PU3UKA

41 DJIEMEHTHI 6 bu6nmoreka [IOK
' KBAHTOBOI ONTUKU https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aTtoma 4 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4. A 1
3 TOMHOE PO 6 https://m.edsoo.ru/7f41c97c
Umoeo no pazoeny 16

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

DNEeMEHTHI
5.1 aACTPOHOMHH U 7 1
acTpopU3UKHI
Hmoeo no pazoeny 7

Paznesn 6. OBOBIIAIOHIEE ITOBTOPEHHUE

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

6.1 O06o0maroree 4 but6mmoreka [IOK
' TIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Umoeo no pazoeny 4

Ntoroas KOHTpOJIbHAS
pabota



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

OBHIEE KOJIMYECT-
BO YACOB 11O ITPO- 68
I'PAMME



