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HHOACHUTEJIbBHASA 3AIITMCKA

[Tporpamma o ¢usuke 6a30BOr0 ypoBHS Ha YPOBHE CpeAHET0 00IIero oopasoBanus pazpaboTana
Ha OCHOBE TIOJIOKCHHH M TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI,
npezacrasieHHbix B PI'OC COO, a takxe ¢ yuéroMm (enepanbHoil paboueil mporpaMMbl BOCITUTAHUS U
KOHIENIMK TpernojaBanus ydeOHoro mnpeamera «PusnMka» B 00pa3oBaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit @enepannu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copepxanue mporpaMMmbl 1o (U3MKE HaMpaBleHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI MUpa odyuaromuxcs 10-11 kmaccoB npu oOyueHnn ux ¢u3nke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIBHOCTHOTO Mojxoja. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, IMPEJAMETHBIM M METalpeAMETHBIM pe3yjabTaTaM OOyueHHus, a TakkKe
YYUTBIBAET HEOOXOAMMOCTh PEAIN3aLUU MEXKIPEIMETHBIX CBSI3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TIpeMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE LENH M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IJIAHUPYEMBbIE pE3yJIbTaThl OCBOCHHMS Kypca (U3MKH: JHMYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IUIAHUpPYEMbIE pe3yJibTaThl OCBOEHHUS Kypca (QU3MKHM Ha 0a30BOM ypOBHE, B TOM 4YHUCIIE
IIpeIMETHBIE PE3YIbTAThl IO rojiaM O0yUYeHUs;

e cojepkanue yuyeOHoro npeamera «Ou3ukay 1mo rogam 00y4eHus.

Odu3uka kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJAbI, BHICTYMas B KauyecTBE y4eOHOIO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJAJ B CUCTEMY 3HaHUW 00 OKpYKaloIEM MHpE.
[koapHBIA Kypc (U3MKH — CHCTEMOOOpAa3yIOIUN Ui €CTeCTBEHHO-HAYyYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB M SIBJICHUH, N3y4aeMbIX XUMHEH, OMOIOTHEH,
buznueckoii reorpadueit u actponomueii. Micnonp3oBaHue 1 akTUBHOE MTPUMEHEHNE (DU3HMUECKUX 3HAHUI
OTIpeNeNsieT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOIOTHH B c(epe SHEPreTHKH, TPaHCIOpTa,
OCBOEHMSI KOCMOCA, IOJIYYEHHUS HOBBIX MAaTEpHAJIOB C 3aJaHHBIMM CBOWCTBaAMHM M Apyrux. M3yuenue
(U3UKM BHOCUT OCHOBHOM BKJIaJ] B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa 00YJarOIINXCs,
B (hopMupoBaHMEe YMEHHMH NPUMEHATh HAy4YHBIH METOJ TMO3HAHUS IPU BBIMOJIHEHUH MMM Y4eOHBIX
HACCIIENOBaHUMN.

B ocHOBy kypca ¢u3uMku a8 ypoBHSA cpeiHero ooOumiero oOpa3oBaHMs IOJIOXKEH psaja Hlel,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SIBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepual U3 BCEX pa3zieloB (M3MKH, BKJIIOYAET KaK BONPOCHI KIJIACCHYECKOW, TaK H
COBPEMEHHOM (PU3UKH.

Hoesa cenepanuzayuu. B coOTBETCTBUU C HEW Mmarepual Kypca (QU3MKHM OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B kypce sBisercs (HOpMUpOBaHHME IPEJICTABIECHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IMOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpearnonaraeT MCIONb30BaHUE TI'yMaHUTApHOTO
noTeHuuana (u3nIecKoil HayKu, OCMBICIIEHHUE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAaK¥Ke
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTMUECKUMH MTPOOIEMaMH.

Hoesa npuknaomnoii nanpaenennocmu. Kypc ¢GU3MKK TpeanojaraeT 3HAKOMCTBO C HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeuzayuu peann3yercs MocpeCTBOM BBEICHUS SJIEMEHTOB COJIEPIKaHuUs, TOCBSIIEHHBIX
9KOJIOTUYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C Pa3BUTUEM TEXHUKU M TE€XHOJIOTHH, a
Tak)ke 00CYKAeHHsI MPo0IeM palliOHaIBLHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30MMacCHOCTH.

CrepHEBBIMH JIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpPEeIHEro oOIIero o0pa3oBaHUs SBISIOTCS
¢usnueckue teopuu (popMupoBaHHE MPEACTABIEHUH O CTPYKType MOCTPOCHUS (PU3HMUECKOW TEOpHH,
poiiu pyHIaMEHTaJbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEACTABIECHUAX O IPUPOJIE, IPAHULIAX
IPUMEHUMOCTH TEOPUH, 111 OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TMOAXO0 B Kypce (GU3MKH peaau3yercs Npexae BCero 3a Cuér
OpraHu3aIK 3KCIIEPUMEHTAIBHON JIesITeIbHOCTH oOydatonuxcs. [t 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCIOJIb30BaHUE CUCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaDOpaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo (u3uke 0ObeAMHEHBI B OOUIMHA CIHUCOK YYEHHUECKUX MPAKTUUYECKUX PadoT.
Brinenenne B ykazaHHOM IepedHe J1abOpaTOPHBIX pPadOT, MPOBOAMMBIX [UIsl KOHTPOJS U OLIEHKH,
OCYILECTBIISICTCS YUaCTHUKAMU 00pa30oBaTEIbHOTO MPOLECca UCXOs U3 OCOOCHHOCTEH MIIaHUPOBAHUS U



ocHamieHus kabunera ¢usuku. [lpum 3TOM oOOecmedmBaeTcs OBIAAEeHHUE OOYYAIOMMMUCS YMEHHUSIMU
IPOBOJIUTH KOCBEHHBIC M3MEpPEHHsI, UCCIECIOBaHUS 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB T10 TPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbioe BHUMaHME yAENSEeTCS PEIICHUIO Pacu€THBIX M KaueCTBEHHBIX 3agad. [Ipu stom s
pacu€THBIX 3aJa4 MPHOPUTETOM SBJISIOTCA 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
MO3BOJISIOIINE MPUMEHATh U3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiesia Kypca, TaK |
UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3nenoB. [y kayecTBEeHHBIX 3a7au IPUOPUTETOM SIBIISIOTCS 3a/1aHus Ha
O00BsICHEHUE TPOTeKaHWs (U3NYECKUX SIBICHUA M MPOIECCOB B OKPYKAIOMIEHW >KHU3HHU, TpeOyromue
BbIOOpa (hHU3MUECKON MOJIENH JUIsl CUTYalluH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECIICUCHHIO
yaeOHOro mporecca 0a30BbIi YPOBEHb Kypca (U3UKH Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus JOHKECH
U3y4aTbCsi B YCIIOBHUSAX IMPEIMETHOro KaOuHeTa (DU3MKK WU B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa
IPEMETOB ECTECTBEHHO-HAyyHOro IuKkiIa. B kabuHere QU3MKK JOIKHO OBITH HEOOXOIMMOE
naboparopHoe o0OpyAOBaHUE JUIsl BBINOJIHEHUS YKa3aHHBIX B IporpaMMe Mo (U3HKe Y4EHUYECKHX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/JOBaHHE.

JleMoHCTpalnoHHOE 000pyAoBaHue (POPMHUPYETCS] B COOTBETCTBUU C MPUHILIUIIOM MHUHHUMAIbHON
JIOCTAaTOYHOCTH M O0ECNEUMBAET TOCTAHOBKY MEPEYHCICHHBIX B IMpOrpaMMe IO (DHU3HKE KITFOUEBBIX
JEMOHCTpalMii  JUIsl  HWCCIEAOBAaHUS HW3Y4YaeMbIX SIBJICHUW W MPOLECCOB, HOMIUPUUYECKUX H
(dyHIaMEHTATBEHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe oOOpymOBaHUE U YYCHHUECKHUX MPaKTUYeCKuX padboT Qopmupyercs B BUIe
TEMAaTUYECKUX KOMIUJICKTOB M 00eCHeunBaeTcs B pacdyére OJHOIO KOMIUIEKTa Ha JIBYX OOYYarOIIUXCH.
Temaruueckue KOMIUIEKTHI 1a0OPaTOpPHOro 000pyAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILUIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX N3MEPHUTEIBHBIX CUCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

e (opMUpOBaHHME WHTEpeca M CTpeMIIeHUs OOydYalolMXCsl K HAYYHOMY HW3YYCHHIO MPUPOIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHME TPEACTABICHHH O  HAYYHOM  METOAE TMO3HaHUS W (OPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

¢ (GopMHpOBaHME HAYYHOTO MUPOBO33PEHUS KaK Pe3yiIbTaTa H3y4eHHsS OCHOB CTPOCHUS MaTEePUU
U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMUpOBaHHE YMEHUN OOBSICHATH SIBJICHHS C HCIOJIb30BaHUEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

e (QopMHpOBaHHWE TPEACTABICHUI O pONM (PU3HMKH IS Pa3BUTHSA APYIHX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHH.

JlocTikeHHe 3TuX Iienieil obecrneynBaeTcsl pellieHueM CIeIyIomuX 3a7ad B Ipolecce N3yuyeHUs
Kypca (pU3MKH Ha YPOBHE CPEHET0 OOIIEero 00pa3oBaHus:

e MpUOOpPETEeHHE CUCTEMbI 3HAaHUH 00 00X (PU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX,
BKIIIOUAsi MEXaHUKY, MOJEKYISpHYIO (HU3UKY, SIEKTPOAMHAMHKY, KBAHTOBYIO (H3UKY H DSJIEMEHTHI
acTpopU3UKH;

e (GopMHUPOBaHHE YMEHUN MPHUMEHSITh TEOPETHUECKUE 3HAHWS s OOBACHEHUS (PU3UUIECKHX
SIBIICHUW B TIPUPOJIC U JIJIS IPUHSATHUS MPAKTHUECKUX PEIICHU B TOBCETHEBHOM JKU3HH,

® OCBOCHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a/a4 C SIBHO 3aJlaHHOW (M3UYECKOH MOJIENbIo,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOATENbHOE CO37aHue (PU3NYECKON MOJETH, aJeKBAaTHOH YCIOBUSIM
3a/1a49u;

e TOHMMaHHWE (UINYECKUX OCHOB U TPHUHIIUIOB JIEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJAJIEHHE METO/JaMH CaMOCTOSATENBHOTO IUIAHUPOBAHHWS W TPOBEIACHUS (PUIUICCKUX
OKCIEPUMEHTOB, aHAIM3a M MHTEPIPETAUU WHPOPMAIINHU, OTPEACICHUS TOCTOBEPHOCTH IOIy4YEHHOTO
pe3ynbrara;

® CO3JaHUE€ YCJIOBUM IS Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOU
JeSITeIbHOCTH.

Ha n3yuenue ¢usuku (6a30BbIii ypOBEHB) HAa YPOBHE CPEIHEro 00IIero oopa3oBaHus OTBOJUTCS
136 gacos: B 10 ximacce — 68 yacoB (2 yaca B Heen0), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJHEI'O OBLHIETI'O OBPA3OBAHUSA

OcBoenune yueOHOro mpeamera «dusnka» Ha ypoBHE cpenHero obmiero oOpazoBanus (0a30BbIi
YPOBEHB) JOHKHO 00ECIICUYUTh JOCTUKECHHE CIICAYIOMNX JTUIHOCTHBIX, METAIIPEIMETHBIX H MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pE3ydbTaThl OCBOEHUS y4yeOHOro mnpeamera «®DuU3HKa» JOJMKHBI OTpaXKaTh
TOTOBHOCTH U CITIOCOOHOCTH 00YUAIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH TO3UITHECH
JUYHOCTH, CHCTEMOM  LIEHHOCTHBIX  OpPHUEHTALUW, TO3UTUBHBIX  BHYTPEHHHX  YOEXKICHHII,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM LEHHOCTSM POCCHIICKOTO OOIECTBa, pacCHIMPEHUE >KU3HEHHOTO
OMbITA W ONBITA JCATCILHOCTH B MPOIECCE peaM3alliii OCHOBHBIX HAIPABJICHUN BOCIHTATEIHHOU
NESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXJAHCKOW IMO3ULMU O00YYaroIIerocs Kak aKTUBHOTO UM OTBETCTBEHHOI'O
YIeHa POCCUIICKOro 00I1ecTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYENIOBEYECKUX TYMAHHUCTHMUYECKUX U JIEMOKPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESITENbHOCTb B HMHTEpPecax TIpakIaHCKOro oOIlecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OPraHHU3AIINH;

yYMEHHE B3aUMOJICHCTBOBATh C COLIMAIbLHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (YHKIUSIMHU U
HA3HAYCHHECM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIAapPCTBCHHBIM CHMBOJIAM, JOCTHIKEHUSM POCCHUCKHX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JESITELHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIA/Ia B MIOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas SCTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢u3ndeckoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpEC K pa3Iu4HbIM cdepaM mpodhecCHOHANBHON NeATeNbHOCTH, B TOM YHCJE CBS3aHHBIM C
(GU3UKON M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP Oymyiiel mpodeccuu M pearn30BbIBAThH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CIHOCOOHOCTH K OOpa3oBaHHIO W CcamM0OOpa3oBaHUIO B 00JacTH (U3WKKA Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ DKOJIOTHYECKOW  KYJIBTYphl, OCO3HAaHHE TJOOAIBHOTO  XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IUIAHUPOBAHUE W OCYILIECTBICHHE JCHCTBHI B OKpPYKAIOIIEH cpelle Ha OCHOBE 3HAHUS Iieneit
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciivpeHue OmbITa JEATEIBHOCTH AKOJIOTMYECKON HAMpaBIIEHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUU 10 PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢u3nUecKoil HayKu;

OCO3HAaHHE IEHHOCTHM HAy4YHOW JEesATENIbHOCTH, TOTOBHOCTH B IIpollecce HU3y4eHUs (QU3UKU
OCYIIECTBIISITH IPOSKTHYIO M UCCIIEIOBATENbCKYIO IESTEIBHOCTh HHIMBUYATbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS



ba3oBble Jlornueckue AeicCTBHA:

CaMOCTOSITENIbHO ~ (OpPMYyIUpOBaTh M aKTyaJu3upoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIpEAEIIATh LENN AESITENbHOCTH, 3a/1aBaTh apaMEeTPbl U KPUTEPUU UX TOCTUIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbIBaTh IJIaH pEIICHHUs MPOOIEMBbl ¢ Y4ETOM aHAIM3a WUMEIOIIMXCS MAaTepUANbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM, OLIEHUBATh
PUCKH MOCIEACTBUH ACSITEIBHOCTH;

KOOpJIUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX pEajbHOrO, BHUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U METO1aMU (PU3UYECKOM HAYKH;

BJIQJICTh HAaBbIKAMH y4eOHO-HCCIIEI0BATENLCKON U MPOSKTHOM JESTETbHOCTH B 001aCcTH (PHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelIeHUs 3a1ad (hU3HM4ecKOoro
coJIepKaHusl, IPUMEHEHUIO Pa3IMUYHbIX METOJIOB [TI03HAHUS;

BJIAJIETh BUJAMHU JICATEIBHOCTH IO TMIOJYYEHHUIO HOBOIO 3HAHMS, €ro HWHTEpIpeTalu,
npeoOpa3oBaHUI0 W MPUMEHEHHWIO B PA3IMYHBIX y4YeOHBIX CHTyalHAX, B TOM YHCJIE TPH CO3JIAHUH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH [IPUYUHHO-CJIEACTBEHHBIE CBA3M U aKTYaJIM3UPOBAThH 3ajady, BbIJIBUIaTh TUIOTE3Y €€
pElIeHUs, HaXOAWTh apryMEHThI JUIsl JOKa3aTeJbCTBA CBOMX YTBEpXKICHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJE PELICHUs 33Ja4d pe3yibTaThl, KPUTUUECKH OLICHMBATH HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM YHUCIIE
U U3Yy4eHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHUTYAIlUsM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb EPEHOCUTH 3HaHUA M0 (PU3UKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATENbHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEeIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HJIEU, IIPEJIaraTh OPUTMHAIbHbIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 331auMl, JOMYCKAIOIIUE aJbTePHATUBHBIE PELICHUS.

Pa6ora ¢ undopmanmueii:

BJIaJIeTh HAaBbIKAMM IMOJy4yeHUs WHPopManuy GU3NUIECKOTO COAEPKAHUS U3 MCTOUYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh IOUCK, aHajdW3, CHUCTEMAaTH3alUI0 U HHTEPIPETALUIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U JOPM MPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

MCIONIb30BaTh CpeACTBA WHGOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHHA B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHM3allMOHHBIX 33Jady C CcoOMIoieHHeM TpeboBaHUM
SPrOHOMMKH, TEXHHKH O€30MaCHOCTH, TMTHEHBI, pecypcocOepex eHHs, MPaBOBbIX M ATHUYECKHX HOPM,
HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;

co3/laBaTh TEKCTHl (PM3UUECKOTO COJACpXkAaHUS B Pa3IMuUHBIX (hopMaTax ¢ yuyéToOM Ha3Ha4YEeHUs
uH(pOpMallK U LIeTIEBOM ayIUTOpUH, BEIOMpasi ONTUMANIbHYIO (OpMY MPEACTABIECHUS U BU3YyaJU3alINH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU M BO BHEYPOUHOH 1€ATEIbHOCTH;

pacmo3HaBaTh NPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUYyaTbHOU PabOTHI;

BBIOMpATh TEMAaTUKYy M METOJbI COBMECTHBIX JEHCTBUI ¢ y4€TOM OOLIMX HWHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHBA,

MIPUHUMATh LIEJIN COBMECTHOW NIEATEIBHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH EUCTBUS IO
€€ MOCTHXKCHHUIO: COCTABJIATH IUIAH JACUCTBUM, PACHpEAcNATh POJU C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

OLIEHUBATh KAa4yeCTBO CBOETO BKJIAJa M Ka)XJOT0 YYacTHHUKAa KOMaHIbl B OOIIMH pe3ynbTaT IO



pa3pabOTaHHBIM KPUTEPHUSIM,

npe/ularaTb HOBBIE NPOEKTHI, OIICHWBAaTh HWJEH C TMO3UIMM HOBM3HBI, OpPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B Pa3IMYHBIX CUTyalMsIX, HPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranuszaums:

CaMOCTOSITENIPHO ~ OCYILECTBIIATh  TIO3HABATENBbHYIO JCATEIBHOCTh B 00JacTé QU3UKU |
ACTPOHOMUH, BBISIBIISTH MTPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH pEIICHUs pPAcy€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITOJIHEHUS TTPAKTUYECKON pabOThI ¢ Y4ETOM MMEIOIIMXCS PECypCOB, COOCTBEHHBIX BO3MOMXHOCTEH M
MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHTYallHsM;

paciupsaTh paMKHi y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh PUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO 3PYIUIHMHA B 00JAaCTH (U3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallusiM, BHOCHUTb KOPPEKTHUBBI B JESITENBHOCTb, OIICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJISM;

BIIaJICTh HABBIKAMHU IIO3HABATEIbHOW peQIeKCMH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUH U
MBICJIUTENIbHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHHS M0 UX CHIDKEHHIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIU3€E PE3YIbTaTOB JIeATENbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B npomecce nocTMXKEHUS JIMYHOCTHBIX PE3yJAbTaTOB OCBOEHHUS MPOrpaMMbl MO (QHU3UKE JUIS
YPOBHSI CpeaHero oo6mero oOpa3oBaHMs y OOYYarOUIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
UHTEJUIEKT, MPeANnoaraloumi chopMIUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AIMOILIMOHAIBHOE COCTOSIHUE, BUJIETh
HalpaBJIEHUs Pa3BUTHUS COOCTBEHHON 3MOIMOHAIBHON C(ephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBE/IEHUE, CIIOCOOHOCTH aJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTS,
OBITh OTKPBITHIM HOBOMY;;

BHYTpPEHHEH MOTHBAIMM, BKJIIOYAIOUIEH CTPEMJIEHUE K JTIOCTHKEHHUIO eI U YCIEXy, ONTUMM3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEI!;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh
€ro MpHU OCYIIECTBIEHUH OOIIEHNUS, CHOCOOHOCTh K COYYBCTBHIO U CONIEPEKNBAHUIO;

COLMAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C JAPYTHMMHU
JIOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

HNPEIMETHBIE PE3YJBbTATHBI

K xoniy o6yuenust B 10 kiacce rmpeiMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3HUKHU B (HOPMUPOBAHUM COBPEMEHHOW Hay4HOM
KapTUHBl MHpA, B Pa3BUTHHU COBPEMEHHON TEXHMKH M TEXHOJIOTUH, B NPAKTHUYECKOW JEeATETHbHOCTH
b1 {001 (17

YUUTHIBaTh T'PAaHUIBl NPUMEHEHUs H3YYEHHBIX (DU3MYECKHX MOJeNeil: MaTepuanbHas TOdYKa,
WHepLUagbHas cucTeMa OTcuéra, aOCONMIOTHO TBEPAOE TEJO, HAeaIbHBIA Ta3, MOJEIH CTPOCHUS Ta30B,
KHUJIKOCTEH U TBEPMBIX TEJ, TOUCUHBINA IEKTPUUYESCKHUM 3apsi1 IPU PEeLIeHUH (PU3UUECKUX 3a]a4;

pacro3HaBaTh (GU3MYECKUE SBICHUS (ITPOILIECCH) M OOBSICHATh X HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJISIPHO-KMHETHUECKOW TEOPHM CTPOCHUS BEIIECTBA M AJIEKTPOAMHAMUKU: DPABHOMEPHOE U



PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHUe Tel, ABMKEHHE IO OKPYKHOCTH,
UHepIys, B3auMoeiicteue Ten, Auddysus, OpOyHOBCKOE ABIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX
Tel, U3MeHeHHe oO0bEMa Tell MpU HarpeBaHWU (OXJAXIEHUH), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCALlUs, IUIaBJIEHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS rasa
IIPU €r0 HarpE€BaHUM B 3aKPBITOM COCYJE, CBSI3b MEKIY MapaMeTpaMu COCTOSIHMS Ta3a B U30IPOLIECCAX,
JIEKTPU3aLUA TEN, B3aUMOJEHCTBUE 3apsi10B;

OINMCHIBATH MEXaHWYECKOE IBUKEHHE, UCHOJNB3Ys (U3UYECKUE BEIMYUHBI: KOOPIWHATA, MYTh,
IepeMelIeHNE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJa, HUMIIYJIbC Tela, KUHETHYecKas SHeprus,
NOTEHLMaNbHAas PHEPrus, MexaHndyeckas paboTa, MexaHW4yeckasi MOIIHOCTbh; MPH OMHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MYECKHUI CMBICT HCIONb3YEMbIX BEIUYMH, MX OOO3HAUEHUS W EJUHHULBI, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OINMCHIBATh M3yYEHHBIC TEIUIOBBIE CBOICTBA TEN M TEIJIOBBIC SIBJICHUS, UCIOJB3YS (U3HUECKUE
BEJIMYMHBI: JIaBJIEHUE Ta3a, TeMIlepaTypa, CpeAHssl KHHETHYECKas 3HEPIrusi XaoTHUECKOI'O IBM)KECHUS
MOJIEKYJI, CPETHEKBAIpaTUUHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEPrus, padora
raza, KOO(QQHUIMEHT MOJIE3HOTO JIEHCTBHS TEIIOBOTO JBHUTATENs; MPU OMUCAHUU MPABUIIBHO TPAKTOBAThH
buznyecKuil CMBICI HCIOJIb3YEeMBIX BENUYMH, UX OOO3HAYeHHs] M EAMHMIBI, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BEIUUMHAM;

ONMCHIBAaTh H3YyYEHHBIE JJEKTPUUYECKUE CBOMCTBA BELIECTBA M JJIEKTPUUYECKUE SIBICHUSA
(mpouecchbl), HCNONb3ysl (PU3MUECKUE BEJIMYMHBL: DJIEKTPUUYECKUM 3apsii, 3JIEKTPUYECKOoe II0JIE,
HaIpsSOKEHHOCTh MOJIs, MOTEHUMal, Pa3HOCTh IMOTEHUMAJIOB; IpPH OMNHUCAHUM MPABWIBHO TPaKTOBATh
(Gu3MYECKUN CMBICI HCIHOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS M EJUHMIIBI; yKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

aHATM3UPOBATh (PU3NUECKUE TPOIECCHI U SIBICHUS, UCIIONB3YsS (PU3NUECKUE 3aKOHBI U MPHHIIUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HptoToHa, 3aKOH COXpaHEHHUS MEXaHUYECKOM SHEpruw,
3aKOH COXPAHEHHsI MMITYJIbCA, HMPUHLMII CYNEPIO3ULUU CHJI, IPUHLHUI PABHOIPABUS HHEPLUUAIbHbBIX
CUCTEM OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPHIO0 CTPOCHHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpeHel KMHETHUYECKO SHEepPTUU TEIIOBOTO JBMKEHMSI MOJIEKYIN ¢ aOCOJIFOTHOM TeMIlepaTypoH, MepBbli
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHMS JJIEKTPUUECKOr0 3apsa, 3akoH KyioHa, pu 3TOM pa3iu4arhb
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €0 MaTEMaTUYeCKOE BBIPAXKEHHE W YCJIOBHS (TpaHUIlbI, 00JIacTH)
IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPHUHLMIIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX YCTPONCTB;
pas3nyaTh yCI0BUSA MX O€30MaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBINIOJIHATh OKCHEPUMEHTHl 10 UCCIEJOBAHMIO (U3NYECKUX SIBICHUH U MPOLECCOB C
UCITOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUH, mpu 3ToM (GopMylupoBaTh Ipodiemy/3afauy |
TUIOTE3Y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJIOKEHHOIO0 000py/10BaHUS, TPOBOAUTD
OMBIT U (OPMYIHUPOBATH BHIBOJIBI,

OCYILIECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEJIUYMH, MPU 3TOM BBIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEpEeHHs] W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPELIHOCTeH
WU3MEPEHHUI;

UCCIIeIOBaTh 3aBUCUMOCTH MEXIY (PHU3UYECKUMH BEIMYMHAMU C HCIIOJIb30BAaHHEM IPSMBIX
U3MEPEHU, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl OJYy4YEHHOW 3aBUCMOCTH
(GU3MUeCKUX BETMYMH B BUJE TAOIUI] U TpaHKOB, A€TaTh BBIBOJBI M0 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOnroaTh mpaBuia 0e30MacHOro Tpynaa MpH MPOBEACHMM MCCIEAOBAaHUN B paMKax y4yeOHOro
JKCHEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOH M NPOEKTHOH  JEsATEeIbHOCTH C  HCHOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1ab0paTOPHOTO 000PYIOBAHMUS;

pemaTh pacy€THble 3a7aydl C SIBHO 33JaHHONW (U3MYECKON MOJENbl0, UCIONb3Ys (PHU3NUEcKue
3aKOHBI U TPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJaud BBIOMpPATh (U3UUYECKYIO MOJEIb, BBIICNATH
¢u3nueckre BeMUUYMHBI U GOPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHHs], TIPOBOIUTH PacyEThl U OLIEHUBAThH
PETbHOCTh MOJIYYEHHOIO 3HAYEHUS! PU3NYECKON BETUUHHBI;

pemars KadeCTBEHHBIE 3a/Jayd: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUMBYIO IIETIOYKY
paccyXAeHHi ¢ Oopoi Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBIICHUS;

UCIOJIb30BATh MPH pPEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHBbIE MH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIs
MOKMCKa, CTPYKTYpPUPOBAHMS, WHTEPHIpETAlM U TMpeACTaBiIeHHUs Y4eOHOM U Hay4HO-TIOMYJSPHOU
UHPOpPMALIUK, TOJYYEHHOW M3 PA3TUYHBIX HCTOYHHMKOB, KPUTHYECKH aHAJIU3UPOBATh IOIy4aeMylo



uHpopmaruio;

MIPUBOJIUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B IMOBCEIHEBHOW KM3HM Ui OOECTIeUeHHS
0e30MacHOCTH MpU oOOpalieHuH ¢ OpudopaMu M TEXHHUUYECKUMH YCTPOMCTBAMHU, IJII COXPAHEHHUS
3JI0pOBbsI U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIEeH cpere;

paboTaTh B TpYIIE C BBIIOJHEHWEM pA3JIMYHBIX COLHUANBHBIX POJICH, IMIaHUPOBaTh padoOTy
TPYNIBIL, PAalMOHAIBHO PACHpEeNsaTh OOS3aHHOCTH U IUJIAHUPOBATH JIEATEIHHOCTh B HECTAHIIAPTHBIX
CUTYalUsX, a/IEKBaTHO OLICHUBATh BKJIAJ KaXK/I0TO U3 YYaCTHUKOB IPYIIIBI B pElICHHE paccMaTprUBaeMOit
POOJIEMBI.

K konmy oOyuenust B 11 ki1acce npeiMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

JEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PM3UKU B (DOPMHUPOBAHUH COBPEMEHHOW HAYyYHOM
KapTUHBl MHpa, B PAa3BUTUM COBPEMEHHOW TEXHUKUM W TEXHOJOTHH, B MPaKTHUYECKON AEsITeIbHOCTU
JOJIeH, 1IETIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUILIBI PUMEHEHHUS U3YUYEHHBIX (DU3MUYECKUX MOJENICH: TOUYSUHBIN 2NEeKTPHUUECKHA
3apsf, Jyd CBETa, TOUEUYHBIM HCTOYHUK CBETA, siIEpHAst MOJENb aroMa, HyKJIOHHAas MOJIEIb aTOMHOTO
A1pa MpH perieHny GU3NUECKUX 3a1ay;

pacmio3HaBaTh (U3MUECKHE SBICHHS (IPOIECChl) M OOBSICHATh HMX HA OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3HMKH: DIEKTPUYECKas IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEUCTBHUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, DJIEKTPOMArHUTHAs WHIYKIIWS,
JNECTBME MArHUTHOTO TMOJsI HA TMPOBOJHUK C TOKOM U JBHXKYIIUICS 3apsij, SJIEKTPOMArHUTHBIE
KoJIeOaHWsT W  BOJHBI, TPSMOJIMHEWHOE paclpOCTpaHEHHE CBETa, OTPAKEHHUE, MPeIOMIICHHUE,
unTepdepenms, nudpakuus U MONApU3aLUs CBETa, AUCIepcHsi cBeTa, (poTosnexTpuueckuid 3¢ ekt
(poTorddexT), cBeTOBOE HaBieHHE, BO3HMKHOBEHHE JIMHEWYATOTO CIIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

OMHCHIBAaTh H3yYEHHBIE CBOWCTBA BeIlIEeCTBA (JIIEKTPUUECKHE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO TPOBOIUMOCTD PA3IUYHBIX CPEMT) U DNIEKTPOMArHUTHBIE SIBJICHHUS (ITPOIIECCHI), HCTIONb3YS
¢duznyeckue BEMYMHBL: 3JIEKTPUUYECKHM 3apsij, CHIa TOKa, JIEKTPUUECKOE HANPSKEHHE, JIEKTPHUIECKOe
COTPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOJBIKYIAS CHIIa, paboTa TOKa, HHAYKIIUS MAarHUTHOTO
noJisi, cusia Ammepa, cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTHs 3JIEKTPUUECKOT0 ¥ MarHUTHOTO
noJiel, Mepuoa U YacToTa KosieOaHUi B KoieOaTelbHOM KOHTYpe, 3apsal W CHiIa TOKa B Ipoliecce
rapMOHMYECKHUX JIEKTPOMAarHUTHBIX KosieOaHuil, (POKyCHOE pacCTOSHHUE M ONTUYECKask CUJIA JIMH3bI, IPU
OMHMCAHUU TPABUIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIONB3YEMbIX BEIUYHH, WX OOO3HAYCHHS H
€IUHUIIBI, VYKa3blBaTh (POPMYJIBI, CBS3BIBAIONIME JaHHYIO (DHU3UYECKYI0 BEIWYHUHY C JPYTUMU
BEJIMYUHAMU;

OMHCHIBAaTh M3YUYCHHBIE KBAHTOBBIC SIBIICHUS W TIPOLIECCHI, UCTOIB3YS (PU3UUYECKHUE BEITUUMHBI:
CKOPOCTH DJIEKTPOMATHUTHBIX BOJH, AJTMHA BOJIHBI U YACTOTA CBETA, DHEPTHS K UMITYJILC (POTOHA, TIEPUOJ
MoJTypactaa, YHEPrusl CBSA3M aTOMHBIX sIIep, TPU ONMUCAHWU MPABWIBHO TPAKTOBATh (DU3UIECKUN CMBICT
UCTIONB3YEMBIX BEIMYWH, UX O0O3HAYEHUS M €IUHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIINE JTaHHYIO
(GU3UYECKYIO BETMYHHY C APYTUMH BETUYMHAMHE, BRIYUCIIATH 3HAUCHUE (PU3UMUECKON BETUUUHBI;

aHAIM3UPOBATh (PU3MUECKUE MPOLIECCH U SBICHMUSI, HCTIONB3Ys (GU3MUECKUE 3aKOHBI U MPUHITHIIBL:
3akoH OMa, 3aKOHBI TIOCJIEI0BATENBHOIO U MapajuIeIbHOTO COEAMHEHMS POBOJIHUKOB, 3aKOH JIKOymsa—
Jlenta, 3aKOH AMEKTPOMArHUTHOW WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPAaHEHUS CBETA, 3aKOHBI
OTpakKeHMsI CBETa, 3aKOHBI NPEJIOMJIEHHUS CBETa, ypaBHeHHe OiHmTelHa 11 (poTodrddexra, 3akoH
COXpaHEHHUs SHEPTUH, 3aKOH COXPAHEHMS UMITYJIbCA, 3aKOH COXPAaHEHHUS JIEKTPUUYECKOro 3apsaa, 3aKOH
COXpaHEHMsI MacCOBOI0 YHCIIa, MOCTYyJIaThl bopa, 3aKOH paJuoaKTUBHOTO pacraja, MpU 3TOM pazinyaTrh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHHE U yCIOBHs (TpaHUIbI, 00JIacTH)
MPUMEHHMOCTH;

OTIpE/ICTISATh HAMpaBICHHE BEKTOpPA WHIAYKIIMH MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsbl JIopeHia;

CTPOUTH U OMHICHIBATh N300pakeHUE, CO3/1aBaeMOE TNIOCKUM 3€PKAIOM, TOHKOH JINH30M;

BBITIOJHATh OKCHEPUMEHTHI IO UCCIEJOBaHUIO (U3NYECKUX SIBICHUW U MPOLECCOB C
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHUH: Mmpu 3ToM (OPMYyIHpPOBATh MpoOiieMy/3anady u



THITOTE3y Y4eOHOTO 3KCIIEpUMEHTa, COOMpATh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHHS, TPOBOANUTH
OIIBIT ¥ (hOPMYIIUPOBATH BHIBOIBI;

OCYIIECTBIIATh NPSAMBIC W KOCBEHHBIC M3MEpEHMs (PU3MYECKHUX BEIUYUH, NPH 3TOM BHIOMpPATH
ONTHUMAJIBHBIA CIIOCO0 HM3MEPEHUs] W HCIOJb30BaTh W3BECTHBIC METOABI OIIGHKH IOTPEIIHOCTEH
WM3MEPEHHUI;

UCCIICI0BAaTh 3aBUCHMOCTH (DU3MYECKUX BEIMYMH C UCIIOJIB30BAHUEM NPSMBIX H3MEPEHUIl: NpU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh pE3yNIbTaThl MOIYYECHHOH 3aBHCHUMOCTH (H3MYECKUX
BEJIMYMH B BUIE TaOJHII U TPaHKOB, A€TaTh BEIBOIBI 10 pe3yJbTaTaM HUCCISI0BAHUS;

coOiroiaTh MpaBmiIa 0E30macHOrO Tpyda MPH MPOBEICHUU HCCIEAOBAaHMN B paMKax y4eOHOTO
9KCIIEPUMEHTa, y4eOHO-MCCIEAOBATENbCKOM ¥ HPOEKTHOM  JEATENPHOCTH C  HMCHOJIb30BAaHHEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMS;

pemiate pacd€THBIC 3aJaydl C SBHO 33/IaHHON (DM3MYECKON MOJIENBIO, UCIIONB3YS (H3HMUSCKHE
3aKOHBI Y NPUHIIMIBI, HA OCHOBE aHAIM3a YCIOBHUS 33aJa4ll BBIOMPATh (DPU3UYECKYIO MOJIEIb, BBIICISTh
(du3nyeckre BeTMYMHBI U POPMYJIBI, HEOOXOUMBIE sl €€ pelIeHus], IPOBOJUTH PAacUEThl U OIICHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUST (PU3NUECKON BETMYMHBEI;

pemiate KayeCTBEHHBIC 3aJa4yd: BBICTPAaWBaTh JIOTHYECKH HETPOTHBOPEUYMBYIO ILIEHNOYKY
paccyXIeHHiA ¢ ONOpOr Ha 3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIIOJIb30BATh NPU PEHICHHH Y4eOHBIX 3a/1a4 COBPEMEHHbIC MH(OPMAMOHHBIE TEXHOJIOTHU JUIS
NIOMCKA, CTPYKTYPUPOBAHHUsS, WHTEPIPETAIMA M TIPESACTABICHUS Y4eOHOW M HAy4HO-TIOMYJISIPHON
uH(pOpMaIMK, TOJyYEHHOW W3 pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAJIM3HPOBATH IIOJy4aeMyIO
UH(POPMALIHUIO;

OOBSCHATH NPUHIMIBI JCHCTBUS MallMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3IndaTh
YCIIOBHS UX 0€30MaCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH NMPUMEPHI BKJIAJa POCCUIICKHX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIECTO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIB30BATh TEOPETUYECKHE 3HAHHUA MO (U3UKE B IMOBCEIHEBHOM JXM3HM IS 0OECIeYeHUs
0€30MacCHOCTH TpU OOpalleHuH ¢ TPUOOpaMU M TEXHHUUYECKUMH YCTPOWCTBAMHM, ISl COXPaHEHHS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOI 0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTe B TpyIIe C BBHIIIOJHEHWEM pa3IMYHBIX COLMANBHBIX pOJIEH, IJIaHUPOBaTh paboTy
TPYIIBI, PalMOHAIBHO PaCIpeneNsaTh OOS3aHHOCTH M IUIAHWPOBATh JAEATENBHOCTh B HECTAHAAPTHBIX
CHUTYaIUsIX, aICKBATHO OIICHUBATh BKJIAJ KQXK/OT0 M3 YYaCTHUKOB TPYIINbI B PEIICHUE pacCMaTPUBACMOM
poOJIeMBI.

COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3nea 1. ®u3nka 1 MeTOABI HAYYHOIO NIO3HAHUS
®uszuka — Hayka O npuponxe. HayuHble MeToabl IO3HAHMS OKpyXkaromero Mupa. Pounb

9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue pu3nyecKkux sBJICHUN U mporieccoB. Hayunpie runore3sl. Gusnyeckue 3aKoHbI U
Teopuu. ['paHUIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Ponb u mecTo pusuku B GopMUPOBAaHUM COBPEMEHHOW HAYYHOH KapTHHBI MHUpPA, B MIPAKTUYECKON
JEATEIIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AmnHanoroBblie u IU(PPOBBIC U3MEPUTENBLHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmkeHHe. OTHOCUTEIHPHOCTh MEXaHMYECKOro ABmkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepememnienue, CKOpocTh (CpemHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUalbHOM TOYKH, UX TMPOEKIIMU HA OCU CUCTeMbl KoopAuHaT. ClioKeHUe MepeMEIIeHUIN U CII0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpsSMONIWHEHHOe [BKeHHe. [paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U EPEMELICHUS MAaTEPUAIBHONM TOYKH OT BPEMEHH.

CBobOoaHoe nazieHne. Y cKopeHrne CBOOOHOTO MaIeHUS.



KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepHaIbHOM TOYKHU MO OKPYKHOCTH € MOCTOSSHHOM MO
MOJYJI0 CKOPOCTBbIO. YTIJIOBasi CKOpOCTb, JHUHEWHas ckopocTh. Ilepmon u wactota oOpamieHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHNE.

TexHuuyeckue ycTpolWcTBa M NPAKTHUUECKOE IPUMEHEHME: CIMJIOMETP, IBUIKEHHE CHApSIOB,
LEIHbIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JBHKECHHUSL.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrxeHus Tena, OpoLIeHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHst CBOOOTHOTO MaACHUSI.

Hamnpanenue ckopocTy npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY IMYTSAMH, MPOWJIEHHBIMU TEJIOM 3a IIOCJEI0BATEIIbHbBIE
paBHbIE TPOMEKYTKM BPEMEHU IpU PABHOYCKOPEHHOM JBMKEHUU C HAYaJbHOM CKOPOCTHIO, pPaBHOMU
HYIIIO.

N3yueHue nBUXKEHUS IAPUKA B BI3KOU KUJKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpunnun orHocutenbHOcTH [amwited. Ilepseiii 3akoH HproTrona. MHepuuanbHBIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cyneprno3uiuu cui. Bropoit 3akon HeroToHa 1uisi MatepuaibHOM
Touku. Tperunii 3akoH Hpl0TOHA /U151 MaTepranbHbIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoipxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHUs CKOJIBXKEHUsS U cuiia TpeHus nokost. Koapduuuent tperns. Cuia conpoTUBICHUS IPU JBIKEHUH
TeNa B XKUJAKOCTU WU rase.

[TocTynaTensHO€E U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpameHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO Tea.

TexHnueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHE: NOAUIMIIHMKH, JBH)KCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CnoxxeHue CHIL.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TAJCHUH.

CpaBHEHHME CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buabl paBHOBecusI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)XUHE U PE3MHOBOM 00paslle,
OT uXx JeopManuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIEr0 OCh BpaLCHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

HNmnynbe MaTepualbHOM TOYKM (Tesla), CUCTEMbl MaTepUalbHbIX TouyeK. Mmmynbc cuibl u
VU3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunernueckast sHeprusi MaTepuaibHON TOUkH. Teopema 00 M3MEHEHUN KUHETUYECKOW SHEPTHH.

[MorennmaneHast »Heprus. [loTeHumaneHas »Heprus ynpyro AeGOpMHUPOBAHHOW TNPYKHUHBI.



[ToreHunanbHas 3HEepPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loreHnuaneHble ¥ HEMOTEHIMaNbHBbIE CHIBL. CBs3b pabOTHl HEMOTEHUIHMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: BOJIOMET, KONEP, MPY>KUHHBIN MUCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHUH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHHWYeCKOH SHEpruu Tejla Ha IpuMepe
paCTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekynsipuasi puznka 1 TepMOAHHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU MeopUun

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUUYECKON TEOpUM U HUX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nBuxenue. uddys3us. XapakTep ABMKEHUS M B3aUMOJCHCTBHUS YaCTHIl BEUIECTBA.
Mogenu cTpoeHHs ra30B, )KUIKOCTEH W TBEPABIX TNl M OOBSICHEHNE CBOICTB BEIIECTBA Ha OCHOBE ATHX
Mozenel. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [locrosinnas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ nuzamepenue. lllkana remneparyp Lenbcus.

Mopens wuneanbHoro raza. (OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOM TEOpUHU
UeanbHOro raza. AOcCoiroTHas TeMIleparypa Kak Mepa CpelHell KMHETHYECKONM 3HEpPrMM TEIUIOBOTO
IBWKEHUs yacTul rasa. lllkamna temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MeH[eneeBa—
Kunaneiipona. 3akon Jlanerona. M3omnporeccs B HACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencTaBiIeHHe U30MPOLIECCOB: H30TEPMa, U30X0pa, u3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOEHUE BEIIECTBa, (oTorpaduu MOJIEKYJI OPraHUuYeCKUX
COCIMHEHU.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AaJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Omnpenenenre Macchl BO3JyXa B KJIaCCHOW KOMHAaTe Ha OCHOBE M3MEpeHUH 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEil.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamurku

TepmoaunaMuyeckas cucteMa. BHYTpeHHsIsE SHEPIrUus TEPMOJINHAMHYECKOW CUCTEMBI U CHOCOObI
e n3MeHenus. KonnuectBo TemioTel U paboTta. BHyTpeHHsIsI S5HEprusi OJJHOATOMHOIO HEabHOTO Tasa.
Bunel Teruionepenaun: TEMIONPOBOIHOCTb, KOHBEKIUS, N3ITyUYEHHUE. Y I€TIbHAs TEIIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH MpH TeIIonepeaye.

[Tonatue o0 aamabatHoM mporuecce. [lepBblit 3akoH TepMoauHaMuKu. IIpuMeHeHue mepBoro
3aKOHA TEPMOJAMHAMUKH K H3omporieccaM. I'paduueckas uHTepnperanus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOE.

TennoBele MammHbl. [lpuHIMNBL AeiicTBUS TemaoBbIXx MamuH. [IpeoOpa3oBaHus 3Hepruu B
TeroBbIX MammHax. Kosdduuument monesnoro aeiictBust TemoBoil mamumubl. Llukn KapHo u ero
KO3 PHUITUEHT TOJIE3HOTO IEHCTBHS. DKOJIOTHUECKHUE MPOOIEMBI TETUIOPHEPTETUKH.

TexHuuyeckue ycTpoiicTBa M INPAKTUYECKOE MPUMEHEHUE: JIBUraTellb BHYTPEHHETO CrOpPaHUs,
OBITOBOW XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



W3meHeHre BHyTpeHHEH SHEPrUH Tejla MpU COBEPIICHUH pabOThI: BBUIET MPOOKHU U3 OYTHUIKU MO/
JeCTBUEM  C)KaTOro BO3JyXa, HarpeBaHue Hdupa B JATYHHOH TpyOke TyTEM  TpeHHs
(BuICOIEMOHCTpAITHS ).

N3meHeHne BHyTpeHHEN 3HEpIUH (TeMIepaTyphl) Tejla IPpU TEIIoNepe1ade.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu mapoBoil TypOHUHBI, ABUraTeNsi BHYTPEHHETO CrOPaHusl, pEaKTHBHOT'O JIBUTATEII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Dazoswvie nepexoonvl

[TapooOpa3zoBanue u koHjeHcanus. Mcmapenwe u kuneHue. AOCONIOTHAasE U OTHOCHUTENIbHAS
BIQXKHOCTh BO3Ayxa. Haceimennslii mnap. YaenpHas Temiora mMapooOpa3oBaHus. 3aBUCHMOCTD
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

Teépmoe Temo. Kpucrammueckue u amopdHble Tena. AHHU30TPOINUS CBOWCTB KPUCTAILIOB.
Kunkue xpucramibl. CoBpemeHHble Marepuainbl. [lmaBneHne m kpucramumzauus. YJIeiabHas TEIUIOTa
miasneHus. Cyonumanust.

YpaBHeHHE TEIIOBOro OanaHca.

TexHnuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTMH MOJYyYEHHUs COBPEMEHHBIX MaTepUajIoB, B TOM YMCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUTABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIIaXKHOCTH BO3/yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tena. DJIEeKTpUueckuil 3apsza. JlBa Buaa anekTpuyeckux 3apsaoB. IIpoBonHuKwH,
JUDJIEKTPUKHU U TIOJTYIIPOBOAHHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsja.

B3aumopeiictBue 3apsanoB. 3akoH Kymnona. TodeuHBIN 3JIEKTpUUECKUUN 3apsii. DIEKTPUUIECKOE
nosie. Hanpsk€HHOCTD 3neKTpuueckoro nossd. [IpuHiun cynepno3unuu 3aeKTpUdeckux nosei. Jlnaum
HaANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro nossd. [lorennuman. PasHocTe moteHiumanoB. IIpoBogHukH u
JURJIEKTPUKHU B JIEKTPOCTATUYECKOM IToJie. J(uanekTpruyeckasi IpOHUI[aeMOCTb.

OnextpoéMkocTb. KoHneHcaTop.  OJIEKTPOEMKOCTb  IIJIOCKOTO  KOHJEHCATOpa.  DHEprus
3apsKEHHOT0 KOHEHCATOopa.

TexHnueckue ycTpolcTBa M NPAKTHUUECKOE NPUMEHEHHUE: JJIEKTPOCKOIN, 3JIEKTPOMETD,
IJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHHE 3JIEKTPONpuOOpOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOWAAM IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomuol

N3mMepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toxu ¢ paziuunvlx cpedax

DNEeKTPUYECKU TOK. YCJIOBHSI CYIIECTBOBAHMS AJIEKTpUUeckoro Toka. Mcrounnku toka. Cuna



ToKa. [IoCTOSIHHBIN TOK.

Hanpspokenne. 3akon Oma 1 ydacTka LETH.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ICIbHOE CONMPOTUBJICHUE BellecTBa. llocnenoBaTenbHoE,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pa6ora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH OMa JUIsl HOJTHOU
(3aMKHYTOH) 351eKTpuyeckoi nernu. KopoTkoe 3aMbIKaHHE.

ONeKTpOHHAs IPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBUCHUMOCTH COIPOTUBIIECHUS METAJUIOB OT
temMriepaTypbl. CBepXIIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonnuku. CoOCTBEHHAs! ¥ IPUMECHAs IPOBOIUMOCTD I1OIYIPOBOAHUKOB. CBolicTBa P—N-
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTPUUECKUH TOK B PACTBOPAX U paciulaBaX JIEKTPOJIUTOB. DIEKTPOIUTUUECKAS IUCCOLMALINSL.
DIIEKTPOIIH3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSTENIbHBIN paspsia. MonHus.
I1na3ma.

TexHu4eckue YCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIEepMETp, BOJBTMETP, PEeocTart,
UCTOYHUKU TOKa, SJIEKTpOHArpeBaTelibHbIE MPUOOPHI, IIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAKyyMHBIA JHOJA, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, TOIYIMPOBOIHUKOBBIA JIHO,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTD CONPOTHUBIICHUS HUIUHIAPUUECKUX MPOBOJHUKOB OT JIJTUHBI, IUIOMIAN TOTIEPEYHOTO
CEUYEeHMS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHE TPOBOJHUKOB.

[IpsiMmoe uzmepeHue 3IeKTpoABMKYLIEH cuiibl. KOpoTKoe 3aMbIKaHUE rajJbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKA BHYTPEHHEI0 COMPOTHUBIICHUS.

3aBUCHMOCTbH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne cMeIaHHOro COeJUHEHHS pe3UCTOPOB.

N3mepenne 3meKTpoABMKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6mronenue snexrpoinusa.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsA B 10 Kiacce OCYIIECTBIACTCS C  YYETOM
COJIEpKATENbHBIX MEXIPEAMETHBIX CBsI3€d C KypcamMH MaTeMaTUKH, OMOJOTHH, XWMHUH, Teorpaduu u
TEXHOJIOTHH.

Mescnpeomemuvie nonamus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAYYHOIO MO3HAHUS: SBICHHE,
Hay4HbIH (akT, TUMOTe3a, (QU3NUEcKas BEJIWYWHA, 3aKOH, TEOpHs, HAONIOACHHE, HKCIIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKkuus, napaboia, rumnepbosna, MxX
rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXK/IECTBO, BEKTOPBI U MX MPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocus: MexaHnueckoe JBMKEHUE B KHUBOU Mpupoae, Audy3usi, 0CMOC, TEIIO0OMEH KUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEIaUH, TEIUIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHUS B dKUBOU MPUPOIE.

Xumus: ITUCKPETHOE CTPOEHHE BEILIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, >KUJIKOCTEH M Tra3oB, AJIEKTPUYECKUE CBOWMCTBA
METaJIOB, ANEKTPOJIUTUYECKAS TUCCOIMAINS, TaIbBAHUKA.

l'eocpaghus: B1aXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHHWE IBUKCHHA C WCIIOIH30BAHHEM MEXaHH3MOB, YYET TpPEHHUS B
TEXHHMKE, TMOJIIUITHUKH, UCTIOJIb30BaHNE 3aKOHA COXpAaHEHHUS MMITYJbCa B TEXHUKE (pakera, BOAOMET U
IpyTHe), IBUTATE]Ih BHYTPEHHEIO CTOpaHUs, mapoBas TypOWHA, OBITOBOWM XOJOAWIBLHUK, KOHIUIIHOHED,



TEXHOJIOTMH TOJTYyYEHUsI COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
DIIEKTPOCTATUYECKAsT  3alUTa, 3a3eMJICHHE OJCKTPONPHOOPOB, KCEPOKC, CTPYHHBIM MPUHTED,
3JIEKTpOHArpeBaTelibHbIe IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBAaHUKA.

11 KJIACC

Pa3znen 4. JjekTpoguHaAaMuUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossnHbie MarHuThl. B3anmopaeicTBUE MOCTOSHHBIX MarHuTOB. MarnutHoe mone. BekTtop
MarHuTHOM WHAYKIUU. [IpUHIMII Cynepno3suuuy MAarHUTHBIX MOJed. JIMHUM MarHuTHOM WHIYKIUU.
KapTrHa nuHUI MarHUTHOM MHIYKLIHH I10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHOe 1oje NpoBOAHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMU MarHUTHOIO IOJISI JIJTMHHOTO
NpsIMOTO TPOBOJAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOAHHMKA, KATyIIKHM ¢ TOKOM. OmbIT Dpcrena.
B3auMmopeiicTBuE TPOBOJHUKOB C TOKOM.

Cuiia Amriepa, €€ MOyJIb U HalpaBJICHHUE.

Cuina Jlopenna, e€ Monynp W HampaBieHue. [[BHKeHHE 3apsyKEHHOM 4YacTULbl B OJHOPOJHOM
MarHuTHOM noJjie. Pabora cuisl Jlopenna.

SBneHue  BMEeKTpOMarHUTHOM  mHAykuuu. [loTok  BekTOpa  MarHUTHOM  MHIYKLUU.
DIEKTPOABMKYIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykiuu dapayaes.

BuxpeBoe anekTpuueckoe moJie. ODJIEKTPOABMKYIIAs CHUJIA HWHAYKUMA B TMPOBOJHHUKE,
JBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpoWCTBA W MPAKTUYECKOE  IMPUMEHEHHE:  IOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, MHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MarHUTHOTO TIOJIA.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue HNEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnenoBanue neCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pasznen S. KosiedOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUS

Konebatenpras cucrema. CBoOOgHBIE MexaHWYeckne KosneOanws. ['apMoHnMueckne KojaeOaHusl.
Ilepuon, vactota, ammuTyaa u ¢asza koneGanuid. IIpyKuHHBINH MasTHUK. MaTeMaTH4eCKUN MasTHUK.
VYpaBHeHHe rapMoHHUYECKUX Kosiebanuid. [IpeBpaiienre sHepTruu IPH TapMOHUYECKUX KOJICOAHUSX.

KonebGarenpupiit  kOHTYp. CBOOOAHBIE JIEKTPOMATrHUTHBIE KOJ€OaHUS B  HACATBLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHHMYECKUMH M DJIEKTPOMArHUTHBIMH KOJCOAHHSIMHU.
®opmyna TomcoHna. 3aKOH COXpaHEHMSI SHEPTUHU B HIeaTbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpenacraBnenne o 3aryxammmx KoneOaHwsX. BbIHYXICHHbIE MEXaHHUYECKHE KOJeOaHUsI.
Pe3onanc. BeiHyX/I€eHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

[Tepemennbiii TOk. CUHYyCOMAANbHBIA TEPEMEHHBI TOK. MOIIHOCT, TEPEMEHHOrO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJTbI TOKA U HAPSKCHMUSL.

Tpanchopmarop. I[IpomsBomcTBo, mepenadya W TOTPEOJICHHE DICKTPUUYCCKON  DHEPTHUH.
DKOJIOTHYECKUE PUCKU TPU MPOU3BOJICTBE AEKTpodHepruu. KynbTypa UCMOIb30BAHUS 3JIEKTPOIHEPTUU



B IIOBCEIHEBHOM KU3HU.

TexHuuyeckue ycTpocTBa M IPaKTUUYECKOE MPUMEHEHHUE: DJIEKTPUUECKUH 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojeOaTenbHOW CHUCTeMbl (IPYKMHHBIH WJIM MaTeMaTHYeCKHi
MasITHUK).

HalGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OciorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA M HAIIPSDKEHUST OT BPEMEHM) JUISl 3JIEKTPOMArHUTHBIX
KoJie0aHui.

Pe3onanc mnpu 1nocnenoBaTeNbHOM COEJUHEHUM pE3UCTOpa, KAaTyUIKW HWHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mosenb TMHUY 3JIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCHMOCTH MEpUO/Ia MaJIbIX KOJI€OaHUM Ipy3a HA HUTU OT JJIMHBI HUTU U Macchl
rpysa.

HccnenoBanne nmepeMEHHOIO TOKa B LENM W3 IOCIEN0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KAaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHnuyeckue BOJHBI, ycioBHs pacrnpocTpaneHus. llepuon. CkopocTh pacnpoCTpaHeHHs M
JurHa BOJTHEL. [lomepeunsie u mpogonbHbIe BONMHBL MHTEpdepennns u qudpakins MeXaHHIYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBI. YCIOBUS H3Jy4eHHUS JJIEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHTanus BekTtopoB E, B, V B anekTpomaruutHoil BoiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, Mosspu3auus, Audpakuus, natepdepenus. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCTpOHMCTBA M MPAKTHUECKOE NPUMEHEHUE: MY3bIKalbHblE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, paJuoNpUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHHE MOMEPEUHbBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno kak UCTOUHUK 3BYyKa.

HaGntoneHnue oTpaxeHus U MpeToMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHny v AMPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIIEHHE, MNOJspU3alus,
mubpakus, MHTepPEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiiHOEe pacnpoCTpaHEHHE CBETa B OJHOPOAHOU cpene. Jlyd
cBera. ToueuHblll HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakxeHu B TIIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MpPEIOMIIEHUS cBeTa. AOCOJIOTHBIN MOKa3aTeidb HpPETOMIICHUS.
[Tonnoe BHyTpeHHEE oTpaxkeHue. [IpeenbHbIil yroil MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucniepcus csera. CloxxHbIH cocTaB Oenoro cera. L[Ber.

Colwuparorue U paccewBaromyie JUH3bL. ToHKas JuH3a. DOKYCHOE PAaCCTOSHUE M ONTHYECKas
cuna ToHKoW JuH3bI. IlocTpoeHue n3o0paxeHuit B cOOMpPAIOIIMX M pacceuBaromux jJuH3ax. Dopmyna
TOHKOH JIMH3EL. Y BEJIMUCHHUE, TaBaeMOe JIUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.



BonnoBas onrtuka. UnTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOJIOACHUS
MakCUMyMOB M MHHHUMYMOB B HWHTEp(EpEHIIMOHHOW KapTHHE OT JBYX CHH(a3HBIX KOTE€PEHTHBIX
HCTOYHHUKOB.

Hudpaxius ceeta. Judpakunonnas pemeérka. YcnoBue HaOMIOAEHUS TIaBHBIX MAaKCUMYMOB TIPH
1aIeCHU MOHOXPOMATHUYECKOr0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpolicTBAa M NPAKTUYECKOE IPUMEHEHHe: OukW, Jymna, QoToanmapar,
NPOCKIIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OINTHKA, IU(PAKIHOHHAs peméTKa,
HOJIIPOU L.

Jlemoncmpayuu

[IpsiMonnHEitHOE pacTpocTpaHeHHe, OTPAXKEHHE U MpesloMiieHne cBeta. OnTudeckue npudopsl.

IlosHOE BHYTpEHHEE OTpakeHHe. MoJenb CBETOBOIA.

HccnenoBanue cBONCTB U300paXKeHUN B TMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOIA.

HaGimronenne naTepdepeHIim cBera.

Hab6mronenue qudpakiuum cBera.

HaGurotenne aucriepcuu cBera.

[losrydyeHne ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HabmtoneHue nomnsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

N3mepenue nokasaresns IpeJoMICHUs CTEKIIA.

HccnenoBanue cBONCTB N300paXeHU B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panunel NOPUMEHMMOCTH KJIacCM4ecKOW MexaHuku. [locTymarel crnenuanbHOH — TEOPHUH
OTHOCHUTEJIbHOCTH: MHBAapPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyMe, NMPUHIUI OTHOCUTEIbHOCTH
OWHIITEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALICHUE JUTUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHIIbl. DHEPrUs MOKOSL.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [InaHka cBsi3u HEpruu (HOTOHA € €ro YacTOTON. DHEprus U UMIYJbC (HOTOHA.

OtkpeiTue u uccienoBanue gorodpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiiHmreltHa 11 pororddexra. «KpacHas rpanuna» Gorosddexra.

Hasnenue ceera. OnwiTsl [1. H. JleGenena.

XHUMHUYECKOE JIEVUCTBUE CBETA.

TexHuyeckue ycTpoilcTBa U MpaKTHUECKOE MpUMEHEHHE: (POTO3IEMEHT, (POTOJATUNK, COTHEUHAS
Oarapesi, CBETOAMO.

Jlemoncmpayuu

®oTodddeKT Ha YCTaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHELTHETO (oToddeKTa.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pe3epdopna mo paccesauio o -dactuil. [lmanerapnas monuens
atoma. Iloctynarel bopa. U3nydyenue u nornomenue (GOTOHOB MPH MEPEX0je aTromMa C OJHOTO YPOBHS
SHEpPIruM Ha apyroul. Buasl criekTpoB. CieKTp YpOBHEHN SHEPTUU aTOMa BOJIOPOJA.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJCHHOE U3ITy4CHHUE.

TexHuyeckue ycTpolcTBa U NMPAKTUYECKOE NMPUMEHEHUE: CIEKTPAIbHBIM aHAIu3 (CHEKTPOCKOIN),
Ja3ep, KBAaHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopenb onbiTa Pezepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HalGmronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habumroienne TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, J0Ka3bIBAIOIINE CIIOXXHOCTh CTPOEHMs sipa. OTKpbITHE pPaJMOAKTUBHOCTH.
OmnsiTel Pesepdopaa nmo ompeneneHuto cocraBa pajnoakTUBHOro u3nydeHus. CpoiicTBa anbda-, Oera-,
ramMma-Hu3JIydeHus. BiausHue paaoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTkpeiTHE IpOTOHA M HeWTpoHa. Hyknonnas monens siapa I'elizen6epra—lBanenko. 3apsz sapa.
MaccoBoe uuncno sapa. M3oronsl.

Anbda-pacnan. DIEeKTpOHHBIH H TO3UTPOHHBIA Oerta-pacman. ['amMma-usnyueHuwe. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBS3M HYKIIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch spa.

SAnepusble peakuuu. [lenenne u cUHTE3 sA1€p.

SAnepubiii peakrop. TepmosinepHblii cuHTe3. [IpobieMbl M NEPCIEKTUBBI SAEPHON SHEPTETHKU.
OKOJIOTUYECKHE ACIEKTHI SIIEPHON YHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metozbl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHULL.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBHUS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHnuyeckue ycTpoiicTBa U MPAaKTUYECKOE IPUMEHEHHUE: T03UMETpP, KaMepa BuibcoHa, siaepHbli
peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3neu 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [IpuKitaqHOEe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3qH0r0 HebGa. Co3Be3nus, spKue 3BE3/1bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTb. Mcrounuk sHeprum CosiHna u 3BE37. 3BE3IBI, UX OCHOBHBIE
XapaKTepuCTUKU. JluarpaMma  «CHEKTpaJIbHbIM  KjJacC —  CBETHUMOCTb».  3BE3/bI  TJIABHOU
NIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3] IVIABHOM IOCIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 3B€37. CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOKACHUH U 3Botonuu CosHLa U
3BE3/1. DTanbl )KU3HU 3BE3L.

Mneunsiii Ilyte — nama [amaktuka. [lonoxkenune u npmwkenue Connna B [Namaktuke. Turbl
raJlakTUK. PannoranakTuky u kBa3apel. YEpHbIE ABIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacmimpenne Beenennoil. 3akon Xa66mna. Paz6eranue ranaktuk. Teopust bonbioro
B3pbIBa. PenukToBoe n3iyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX HPUIOKEHUH JUIs
oTpesieNieHus MOJI0KEHHUsT HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
NOJIyLIApHsI U IPKUE 3BE3MBI.

Hab6mronenus B reneckon JIynsl, mutaner, Mieanoro [lyTu.

O0o0maroniee NnoBTOpeHUE

Pons usukm m acTpoHOMHHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMAIBHOW M ITHYECKOM
cdepax aesTeTbHOCTH YeJIOBeKa, POjib U MECTO (PU3UKU U aCTPOHOMUHU B COBPEMEHHON Hay4YHOH KapTHHE
MHpa, poJib (U3UIECKON Teopur B (OPMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHHE MHPA, MECTO
¢u3nueckoil KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHHA O
IIPUpOJIE.

MexnpeamerHblie CBA3U



N3yuenne kypca ¢usuku 06a3oBoro ypoBHA B 11 Kkjacce OCymIeCTBIACTCS € YYETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMHM MaTeMaTUKH, OMOJIOTHWH, XUMHUH, reorpadpuu u
TEXHOJIOTHH.

Mesicnpeomemusie noHamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHUS: SBICHHE,
Hay4yHbId (QakT, Tunoresa, ¢Gu3nyecKas BENUYHMHA, 3aKOH, TEOpUs, HaOIIOJeHHUEe, HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (PYHKIIUU: CUHYC, KOCHHYC,
TAHIE€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M HX MPOCKIUU Ha OCHU
KOOpJMHAT, CJIOKEHHWE BEKTOPOB, IPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIMMA, TNPU3HAKK T0A00US
TPEYroJIbHUKOB, ONpeIe]IeHHE IIOMAAN IUIOCKUX GUryp u oobéma ted.

buonocus: >nexTpUYeCKHE SIBICHUS B KUBOW MPUPOJE, KOJeOATENbHBIC NBIKECHUS B JKUBOU
PUPOJIE, ONITUYECKHE SIBICHUS B KUBOU MPUPOJIE, ACUCTBUE PaIMAllUU HA KUBbIE OPraHU3MBI.

Xumus: CTpO€HUE aTOMOB M MOJIEKYJI, KpUCTaJUIMUecKasi CTPYKTypa TBEPABIX TEl, MEXaHU3MBbI
00pa3oBaHMs KPUCTAJUIMYECKON PEIIETKH, CHIEKTPAJIbHBIN aHATH3.

l'eocpagpus: MarHUTHBIC TONIOCAa 3EMJIM, 3alIe)KH MArHUTHBIX pya, (HOTOoChEMKAa 3EMHOMN
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUI.

Texnonocusi: JIMHUW DIIEKTpOINlepenad, TE€HEpaTop IMEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAS Te4b, pajap, paguonpuéMHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-neus,
MIPOCKITMOHHBIN anmapar, BOJIOKOHHASI OITHKA, COJIHEYHas Oarapes.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB JeITeJIbHOCTD YYMTeJIsl €
Ne | HaumeHoBaHMe pa3/aesioB U B Kontpoas | IIpakruy | YI1€TOM pabo4eii MporpaMmmbI
/0 | TeM NporpamMMsI CeT0 | e eCKHe BOCIMTAHHS
padoThI padoThI

Paznesa 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS

VYcraHoBIEHNE JOBEPUTEIBHBIX
OTHOILIEHHUH ¢ 00yJaroLUUMHCH,

CIOCOOCTBYIOLIUX
MTO3UTUBHOMY BOCIIPUSATHIO
11 ®u3nKa 1 METO/IBI HAYYHOT O 2 oOy4aromuMucs TpedoBaHUM 1
"~ | mo3HaHuA pochO yUUTEsl, MPUBICUECHUIO

WX BHUMaHUS K 00CyX1aeMoit
Ha ypoke uHpopmanuu,
AKTHUBHU3AlIMU UX
IMO3HABATEILHOM JeITeIbHOCTH

Wroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 | KunemaTuka 5 PasButne 11eHHOCTHOTO
2.2 | Jlunamuka 7 OTHOIICHHSI K TIPUPOJIC KaK

MCTOYHHKY JKU3HU Ha 3emiie,
OCHOBE Camoro ee
CyILIECTBOBaHMUS,
HYXJAIOIIENCS B 3alIUTE U
MMOCTOSIHHOM BHUMaHUU CO

6 1 1 CTOPOHBI YeJIOBEKa.
IIpumeHeHne Ha ypoke
WHTEPAKTUBHBIX (hOPM pabOTHI
¢ 00yYaIOITUMHUCS:
MHTEJUIEKTYAJIbHBIX UIP,
CTUMYJIMPYIOLIUX

3aKOHBI COXPAHEHUS B
MEXAHUKE

2.3




MIO03HABATEIBbHYIO MOTUBALIUIO
o0yJaronuxcs.

[ToGyxnenue oOoyqarommxcs
cOo0JTI01aTh HA YPOKe
OOIIECTTPUHATHIE HOPMBI
HOBE/ICHUSI, TIPaBHJIa OOIICHUS
CO CTapIIMMHU U CBEPCTHUKAMH,
NPUHINIB y9eOHOH
JUCHUTUTMHBI U
CaMOOpPraHU3aIHH.
[TpuBneueHre BHUMAHHUS
00yJaronmxcs K IECHHOCTHOMY
aCTIeKTy M3Y4aeMBbIX Ha ypOKax
SIBJICHUI, OPraHU3aLusl UX
paboThI ¢ moayyaeMoin Ha
YPOKE COIIMaIbHO 3HAYNMOMN
nH(popManuen.

Hroro no pazneny

18

Paznes 3. MOJIEKYJISAIPHASA ®U3NKA U

TEPMOJANHAMMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KWHETUYECKOU TEOPUH

9

1

3.2

OCHOBEI TCPMOAUHAMHNKHA

10

3.3

ArperaTHbl€ COCTOSIHUS
BemecTsa. PazoBble NEPEXOBI

IIpuMeHeHne Ha ypoke
WHTEPaKTUBHBIX (hOPM pabOTHI
¢ 00y4aroIMMuUCs:
UHTEIUICKTYaJIbHBIX UTP,
CTUMYJTUPYIOIIHX
MI03HABATEIbHYIO MOTHBAIIUIO
00ydJaronuxcs.

[ToGyxnenue obyqaronmxcs
co0JII0/1aTh HAa YPOKE
OOIIETTPUHATHIE HOPMBI
MIOBEJICHUS, TIPaBUIIa OOIICHUS
CO CTapIIMMHU U CBEPCTHUKAMH,
MPUHLIMIIBI Y4eOHOM
JCIUTUTHHBI U
CaMOOpTaHU3aIUH.
[TpuBneueHe BHUMAHUS
00ydJaronuxcst K IEeHHOCTHOMY
aCTeKTy M3Y4aeMbIX Ha YpOKax
SIBIICHHI, OpTaHU3aIHs UX
paboThI ¢ moTy4aeMoii Ha
YPOKE COIUAIBHO 3HAYNMOU
uHpopManuen.

Hroro no pasaeny

24

Paznea 4. JIEKTPOJANMHAMUKA

4.1

DIEKTPOCTaTHKA

10

4.2

[ToCTOAHHBIN IIEKTPUUECKUI
TOK. TOKHM B pa3iIn4HbIX Cpelax

12

WNuunuupoBanue o0ydaronmxcs
K 00CY>KJIEHUIO, BBICKa3bIBAHUIO
CBOETO MHEHHSI, BEIPAOOTKE
CBOET0 OTHOIICHHUSI TI0 TTIOBOIY
MOJIy4aeMoOM Ha ypoKe
COIMATLHO 3HAUYNMOM
uH(popmanuu. MaumupoBanme
Y MOJIEPKKA
HCCIICIOBATEIIHLCKOM
JIeATETLHOCTH 00yUJaIOIIHNXCS




Hroro no pasaeny

22

PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 68 3 3
I10 TTPOTPAMME
11 KJIACC
KosmmuecTBo yacos JlesiTeJIbHOCTDh YYUTEJIS C
Ne | HammeHoBaHMe pa3/iesioB U Kontpous | lparru | Y4€TOM p a60ueil IPOrpaMMBbI
/1 | TeM MPOrpamMmbl
Bcero | Hble yeckue | BOCIHTAHUA
padoThI padoThI
Paznes 1. JIEKTPOIMHAMUKA
YcTaHOoBIEHUE T0BEPUTEIBHBIX
OTHOILIEHH C 00YJaIOLIUMHUCS,
CIOCOOCTBYIOLIUX MTO3UTUBHOMY
MarHITHOE HOlLC. BOCIPHSTHIO 00y4arouMMHCs
1.1 11 1 3 TpeOOBaHU U MPOCHO yUUTENs,
DNEeKTpOMarHuTHAs UHIYKINS
MIPUBJICYCHUIO X BHUMAHUS
K 00cyX/1aeMoil Ha ypoke
nH(pOpMAaIINY, AKTUBU3ALUN X
M03HABATENILHON 1eATeIbHOCTH
Htoro no pazneny 11
Pa3nes 2. KOJIEBAHUSA U BOJIHbI
21 Mexanuueckue u 9 1 Pa3BuTHe IeHHOCTHOTO
DJICKTPOMArHUTHBIC KOJICOaHUs OTHOIICHHS K MPUPOE KaK
MeXaHUUECKHE K MCTOYHUKY JKU3HU Ha 3eMIie,
22 3IIEKTPOMATHUTHBIEC BOJIHBI > ! OCHOBC CaMoro ¢ 5
CYIIIECTBOBaHMSI, HYKAIOIIECs
B 3aIIIUTE W IOCTOSTHHOM
BHHUMaHUU CO CTOPOHBI YeJIOBEKa.
IIpumeHeHne Ha ypoke
MHTEPaKTUBHBIX (hOpM paboTHI C
00yJarouUMuUCS:
WHTEJIEKTYaTbHBIX UTD,
CTUMYJTUPYIOIIHX
MO3HABATEIbHYIO MOTUBAIIHIO
00ydJaronuxcs.
2.3 | Onruxa 10 3 [ToGyxnenue obyqaronmxcs
co0JII0/1aTh HAa YPOKE
OOIIEePUHATHIE HOPMBI
MOBE/ICHNUS, IPaBUJIa OOIIEHUS CO
CTapUIMMH U CBEPCTHUKAMH,
MPUHIIMIIBI Y4eOHOM
JTUCITUTUIUHBI U
CaMOOpTaHU3aIUH.
NuuuupoBanue U MoaaepKKa
HUCCIIEN0BATENbCKON
JIESITENILHOCTH 00YyJatoIInuXCst
Wroro no pazneny 24

Pasnea 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcHOBBI cIENMANIBHON TeOpUn
OTHOCHUTEIBHOCTH

3.1

4

1

Opranuzanus paboTb
00yJaronuxcs ¢ COIUaIbHO




3HaYMMOi nHpopManuei —
o0cyKIeHuEe, BRICKa3bIBAHUE
MHCHHS

Nroro no pazaeny

Pasnesa 4. KBAHTOBAS ®PU3UKA

4.1 | DneMeHTHI KBAHTOBOM ONTUKHU

4.2 | CtpoeHnue aTroma

4.3 | AToMHOE sIIpO

[IpumeHneHue Ha ypoke
MHTEPaKTHUBHBIX (hOpM paboTHI C
00yJaroIUMUCS
WHTEJICKTYaTbHBIX UTP,
CTUMYJIUPYIOIINX
MI03HABATEIBbHYIO MOTHBALIUIO
o0yJaronuxcs.

[ToGyxnenue oOoyqarommxcs
coOroaaTh Ha ypoKe
OOLIENPUHATHIE HOPMBbI
MOBE/ICHHUS, TIPaBUJIa OOIICHUS CO
CTapIIMMHU ¥ CBEPCTHUKAMH,
MPUHIIMIIBI Y4eOHOM
JUCITUTUTAHEI 1
CaMOOPraHU3alIUH.
[TpuBiieueHNC BHUMAHHUS
00y4Jaromuxcs K IEHHOCTHOMY
aCIIeKTy M3Y4aeMBbIX Ha ypOKax
SBIICHUH, OpTaHU3alUs UX
paboTHI C TOJTy4aeMON Ha YPOKE
COLMAJIBHO 3HAYUMOU
nH(popManuen.

Hroro no pazneny

15

Paznes 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOD®U3UKU

DJIEMEHTHI ACTPOHOMUH U

5.1
acTpopU3UKHI

PazBuTHe 11€eHHOCTHOTO
OTHOIICHUSI K MUPY KaK
TJIABHOMY TIPUHIIHITY
YeJIOBEYECKOTO OOIIEKUTHUS.

Hroro no paszueny

7

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

Pa3Butre ieHHOCTHOTO
OTHOIIICHUS K 3HAHUSIM KaK
MHTEJUIEKTYaJIbHOMY pecypcy,

6.1 | OGoOmaromniee MOBTOPEHUE 4 obecnieunBaromieMy Oyayiiee
YeNoBeKa, KaK Pe3ylbTaTy
KPOTIOTJIMBOTO, HO
YBJIEKATENLHOTO Y4eOHOTO Tpy/ia

Wroro no pazneny 4

PezepBHOeE Bpemst 3

OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPOIT'PAMME




