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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHEero oOuiero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM W TpeOOBaHUN K pe3ynbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelIbHBIX opraHu3amusax Poccuiickoit  denepanmw,
peaIn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

CogepxaHue MporpaMMbl 1O (U3MKE HampaBieHO Ha (OPMUPOBAHHME ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoa. [Iporpamma no ¢usmke cooTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUPYEeMBIM JIMYHOCTHBIM, IPEIMETHBIM U METANpPEIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb peanu3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompeaemstoTcs
OCHOBHbBIE 1IeJIM M3Y4eHUs (U3UKU HAa YPOBHE CpEIHEro oOIero oOpa3oBaHMsl, IUIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpEeAMETHbIE, NpeaMEeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTAHUPYEMBIE Pe3YJbTaThl OCBOCHUS Kypca (hM3MKU Ha 0a30BOM ypOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;
coaepkaHue yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHU .

®dusmka Kak Hayka o HauboJiee OOLIMX 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KaUeCTBE y4eOHOIro
peaMeTa B LIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIAJl B CUCTEMY 3HAaHUN 00 OKpY’KalOLIEM MUDE.
HIkonbHbIA Kypc (U3MKH — CcHCTEMOOOPA3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcronp3oBaHHe U aKTHBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. N3ydeHue pu3nku BHOCUT OCHOBHOW BKJaJa B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca (pu3uku a1 ypoBHsI CpeHEro oomero o0pa3oBaHus MOJOKEH Pl UIEH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEW KypC SIBJISIETCS JIOTHUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca pU3MKU 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanoyiaraeT MCHOIb30BaHUE I'YMAaHUTAPHOTO
noTeHnuanta Gu3n4eckol HayKu, OCMBICICHHE CBSA3HM Pa3BUTUSL (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUJIOKEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peannsyercss TOCPEICTBOM BBEACHHUS D3JEMEHTOB COJIEpP)KaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KAeHHs Mpo0IeM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)XHEBBIMU JJIEMEHTAMH Kypca (U3MKKM Ha YPOBHE CPEIHEr0 OO0IIeTro oO0pa3oBaHUS
SBIISIOTCS (U3MUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUA O CTPYKType HOCTPOCHUS



buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOAX0/] B Kypce (PU3MKHM peamn3yercs Mpexkae BCero 3a CUET
OpraHMu3alyi IKCIEPUMEHTAIbHON NesSTeNIbHOCTH o0yuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYEHHUYECKUX MPAKTUYECKUX padoT. BrlaeneHune B ykazaHHOM IepeyHe J1abOopaTOPHBIX PadoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUSA U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE ynensieTcs pelieHuI0 pacyETHBIX M Ka4eCTBEHHbIX 3aaad. Ilpu atom
JUTSL PacYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3HUECKON MOJIENbIO,
MO3BOJIAIOIINE MPUMEHATh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJHOTO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4y MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUSg Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HU, TpeOyromue BbIOOpa (GU3MYECKOW MOJENH AN CUTYyallMd HPAaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu PI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJMKEH M3y4aThCsl B YCJOBHSX MPEeIMETHOro kabuHera (M3UKU WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETAa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HKY T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 0OOPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYECHHUECKUX NPAKTUYECKUX pPAadOT M JIEMOHCTPAIIMOHHOE
obopyoBaHue.

JeMoHCTpaniioHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHUS M3Y4YaeMbIX SIBJICHUI M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 000pyAOBaHME Al YUYEHMUECKHUX IMPAKTUYECKHX paboT ¢dopMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JIAOOPATOPHI.

OCHOBHBIMU LIENISIMU U3Y4Y€HUsI GUUKU B 00I1IeM 00pa30BaHUU SBIISIOTCS:

dopmMHpoBaHHE HHTEpeca U CTPEeMJICHHMs OOydaloUIMXCs K HAydHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHbIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3sBUTHE TPEACTABICHUH O HAayyHOM METOJA€ TMO3HaHUs W  (opMUpOBaHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMs KaK Pe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmHpoBaHHE YMEHHUI OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

¢dopmHpoBaHUEe TPEJCTABICHUNA O poNu (U3UKU Ul Pa3BUTHs JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JocTtuxeHne 3THX LeJeil oOecreurBaeTcs pelIeHHeM CIEAYIOIUX 3aaad B IPOLecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:



npuoOpeTeHne CUCTEMbI 3HaHUN 00 OOIMMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJISIPHYIO (QU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY
Y 3JIEMEHTBI aCTPO(DU3HKH;

dbopMUpOBaHHE YMEHHH TPUMEHATh TEOPETUYECKHE 3HAHUS IS OOBSICHCHUS
(GU3NYECKUX SIBIICHUA B MPHPOJIC M U MPUHATHS MPAKTHUYECKUX PEIICHUI B MMOBCEIHEBHOU
KU3HU;

OCBOCHHE CIIOCOOO0B PEIICHHSI Pa3IMYHbBIX 33]1au C SIBHO 3aJIaHHON (PH3UYECKOI MOJIEIIBIO,
3aja4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBHSIM 33]1a4H;

IIOHUMAHHUCEC (1)I/ISI/I‘ICCKI/IX OCHOB M INPUHLOUIIOB ﬂeﬁCTBHH TEXHUYCCKUX YCTpOfICTB u
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHWS M TIPOBEIACHUS (DU3HUECKUX
OKCIEPUMEHTOB, aHAIW3a W MHTEpPIpeTaluu WHQPOPMAIMU, ONPEACICHHUS JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3ysIbTara;

CO3JIaHUE YCIIOBHH JJISl Pa3BUTHUS YMEHUH MPOCKTHO-UCCIIENIOBATEIHCKOW, TBOPYECKOM
JESTCIIbHOCTH.

Ha n3yuenue ¢pu3ukn(6a30BbIii ypoBEHB) HA YPOBHE CPEAHETO 00IIEro 00pa30BaHUsI OTBOJUTCS
138 gacoB: B 10 xmacce — 70 wacoB (2 vaca B Hexemo), B 11 kimacce — 68 dacoB (2 yaca B
HEJIEIIO).

[Ipennaraemsii B mporpamme 1o (GU3MKe MepeyeHb Jab0paTOPHBIX U MPAKTHYECKUX padoT

SIBJISIETCSI PEKOMEHJIOBAaHHBIM, YYUTENb JelaeT BHIOOP IMPOBEAEHHs JabopaTopHBIX padoOT M
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC



Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®dusuka — Hayka o npupoge. Hayunsle Meroasl mo3HaHUs OKpyxKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3nyeckux sBieHuil U nporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Poip m mecto ¢usuku B (QOpMHPOBAaHHUM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.

Llemoncmpayuu

Amnasiorossle U HU(GPOBBIE U3MEPUTEIIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHKeHHE. (OTHOCUTEIBHOCTb MEXaHHW4YecKoro mBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. CliokeHue NnepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE nBMKeHue. ['paduku 3aBHUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneiinoe paBuwxeHue. J[BH>KeHHME MaTEpUATIbHOM TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CHUJIOMETp, JBUKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[TpeoOpa3zoBaHne ABMKEHUN € UCTIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaI€HUS.

Hamnpasnenne ckopocTH py JBUKEHUHN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEGHHUS ~ MEXAY  MNYTSIMH,  NPOWJEHHBIMM  TEJIOM 34
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaiun otHocurenbHoCcTH [Manunes. [lepBriil 3akoH HeroToHa. MHEpIManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuina. IlpuHnun cynepnosunuu cuil. Btopoit 3akon HerloTona i
MaTepHalibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buasl TpeHus (MOKosi, CKoibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHUe.
Cuna TpeHHs CKOJbXKEHUs U cuia TpeHus nokos. Koagouiment tpenns. Cuna conpoTuBIeHUS
NP ABUKEHUH TeJla B )KUJKOCTU UM rase.

[ToctynarensHoOe 1 BpallaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cHIIBI OTHOCHUTENBHO OCH BpauieHus. [lnedo cuibl. YcimoBus paBHOBECHs
TBEPAOIO Tea.



TexHHuYeckne yCTpPONMCTBA M TPAKTHYECKOE IPUMEHEHHWE: IOJUIMITHAKY, [BIKCHHUE
HUCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHUE CUII TPEHHUS NIOKOSI, KAUEHUS U CKOJIBKCHMUSL.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aBrxeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KHMHE U PE3NHOBOM
oOpasiie, oT ux AeopMaIum.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbvl cOXpaHeHUus 6 MexaHuKe

Hmnynbc MatepuaabHOM TOUYKHU (Tesa), CUCTEMbl MaT€pUaIbHbBIX TOUEK. VIMITyJIbC CUIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABUKEHHE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprus MarepuaibHOM TOuku. Teopema 00 M3MEHEHMM KHUHETUYECKOU
JHEPIUu.

[TorennmanbHas sHeprus. [loTeHnmanpHas YHEPTUs ynpyro A1eGpOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHLUaNbHbE CHIbl. CBsA3b pabOThl HEMOTEHIHAIbHBIX CHJ C
VU3MEHEHHUEM MEXaHNYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMEP, NPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[Tepexon moTeHIIMAIBHON PHEPTUH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOJIFOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPHH M UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenme. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. Mojenu CTPOSHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEIIIECTBA HAa OCHOBE 3THX Mojened. Macca u pasMepbl moliekyn. KosamdecTBo BemiecTsa.
[TocTostnHas ABorapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ nzmepenue. [llkana remneparyp Llenbcus.

Mogenbs uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOPHH
uaeanpHOro rasa. AOCOJIOTHas TemrepaTypa Kak Mepa CpedHell KHHETUYeCKOH SHepruu
TEIJIOBOTO JIBMKeHHMs vactull rasza. lllkanma Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanmprona. M3omporiiecchl B UcaIbHOM Tas3e C



IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHne U30MpoLECcCOB: U30TEPMA,
u30x0pa, n3obapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [0Ka3bIBAIOLIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MoieKyl
OPraHUYEeCKUX COCIUHECHUM.

OmnbITh! 0 AU} dyY3uH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBHIKEHUSI.

Mognens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, niurocTpupyronias Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE HW3MEpPEHHH 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucreMa. BHYTpeHHss HEprusi TEPMOJMHAMHMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KonauuecTBo TenaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJICAIBHOTO ra3a. Busl Teronepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIUIOEMKOCTB BelecTBa. KomyecTBo TEIIIOTHI IPY TEIIoNnepenaye.

[TonsitTue 00 agmabatHoM mpouecce. IlepBblii 3axkoH TepMmoauHamuKu. [Ipumenenue
NEPBOT0 3aKOHA TEPMOJMHAMUKHU K H3ompolueccaM. I'paduyeckas natepnperanus padoThl rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpUHIKIBL NelicTBUS TEMIOBBIX MaliuH. [IpeoOpazoBaHus sHEpruu B
TeroBeIX MamuHax. Koadduument nonesnoro aeiictust teruioBoid Mammebl. Lukin KapHo n
ero ko3¢ UIHMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHuueckue yCTpoilcTBAa M NPAKTHUECKOE TMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja IpPU COBEPIIEHUH pPaOOTHI: BBUIET MPOOKU W3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUACOJEMOHCTpALINs).

W3MmeHeHne BHYTpEHHEHN aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOMHBI, IBUraTelsl BHYTPEHHET0 CTOPaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMTOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn éewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u kKoHaeHcalus. Vcriapenue u kunenne. AGCOIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/yXa. HacellieHHbIM map. YaenbHas TEIuioTa mapooOpazoBaHUs. 3aBUCHUMOCTb
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammmueckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAJIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnmaBneHne m kpucraumsanus. Y IeiabHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OajiaHca.

TexHnueckne ycTpoWcTBa M NPAKTHUECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KAIOPUMETpP, TEXHOJOTMH IIOJIY4EHHMS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEpHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenve npyu noHM>KEHHOM JJaBICHUH.



CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenre HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMoHCTpanusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OJIeKTpu3anusa TeJl. OJEeKTpUUYecKui 3apsa. JBa BHaa dSIEKTPUUYECKUX  3apsJIOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbli  2JIEKTpUYECKUN  3apsi.
Onektpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnosid. [lpuHmun cyneprnozunuu
3JIEKTPUYECKUX ToJIeH. JINHUYM HaNpsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocraruueckoro mois. llorennman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. JluaiieKTpruueckass IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATopa. DHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yYCTpPOHCTBA M IPAKTUYECKOE IMPUMEHEHME: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHUOOPOB, KOHAECHCATOP, KOMUPOBAIBHBIM
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoCTBO U MPUHLAII JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3neKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMIAAu  IUIaCTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTPUUECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKA. MICTOUHMKHU TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hamnpsokenue. 3akon Oma 1715 yyacTka LenH.

DIIEKTpUUECKOE CONPOTHUBIICHHUE. VY nensHoe COINIPOTHBIICHHE BELIECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DNeKTPOABMKYIIasl CUJla U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM ) AyeKTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAs MPOBOAMMOCTh TBEPBIX METANIOB. 3aBUCUMOCTh CONPOTUBIIECHUS METAIIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TPUMECHash MPOBOAUMOCTH MOIYINPOBOJIHUKOB.
CsaoticTBa p—Nn-nepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DJEKTPUUYECKHII TOK B pacTBOpax M paciuiaBax 3JIEKTPOIMUTOB. DIJIEKTPOIUTHYECKAs
JIUccolManus. JNEKTPOIU3.

DNeKTpUUeCcKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MomHus.
[Tna3zma.

TexHuveckue ycTpoiicTBa U MPAaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
WCTOYHWKH TOKa, »JJEKTPOHArpeBaTeNbHbIE MPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPHOOPHI,



TEPMOMETP  CONPOTHUBIECHMs, BAKYyMHBIH  JHOJ, TEPMHUCTOPl M  (OTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COIPOTHBIIEHUS LMJIMHAPUUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOILAAU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

CMer1aHHOE COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe u3MepeHue NIEKTPOABHKYILEH cuibl. KOpoTKoe 3aMbIKaHHME TrajaibBaHHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOIO COEIMHEHHs PE3UCTOPOB.

W3mepeHne  3lEKTPOABIKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETrO
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYyHIECTBISICTCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nousmus, CBS3aHHbIE C HW3YYEHHEM METOAOB HAyYHOIO IIO3HAHUS:
SBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3MUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCHEPUMEHT, MOJIETUPOBaHKE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pemieHHe CHCTEMBbl ypaBHEHWH, JuHEWHas ¢(yHkus, mapadona,
runepooia, ux rpagMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOUM mpupone, nudgysus, ocMoc, TEmooOMeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusa: DTUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeEJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBaHUKA.

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

Texnonoeus: npeodpa3zoBaHue JIBUKEHUHN C MCIIOJIb30BAaHHEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJYYE€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

ITocTrosaHBle MarHuTH. B3amMmopeiicTBEe NOCTOSHHBIX MAarHHTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKUMA. [[pyHIKII Cyniepno3UIIMK MarHUTHBIX MOJIEH. JINHUM MarHUTHOMU
uHayKud. KapTuHa muHui MarHUTHOW WHIYKIIUH TIOJISl IOCTOSTHHBIX MarHUTOB.



MarauTtHoe 1osie IpPOBOJHMKA € TOKOM. KapTuHa NWMHWN MHAYKIMM MAarHUTHOIO MOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBrue MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHma, e€ MoAylb M HampaBlieHHE. J[BHKEHUE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenma.

SlBiieHne BIEKTPOMArHUTHOM HWHAYKHMU. [lOTOK BekTOpa MAarHUTHOM WHIYKLIHH.
DIEKTPOABUKYILAS CUJIA UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHOM unaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYILAs CHIA HHAYKIUMU B NPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOT'O TOJIs1 KaTYLIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckne ycTpoOCTBA W NPAKTUYECKOE NPUMEHEHHUE: ITOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

JluHuY MHIYKIIUKM MarHUTHOTO TIOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Amriepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHOM UHIYKITUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOJBMIKYIIECH CHUIIBI UHIYKIHUUA OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBiieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsE KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHWTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMATHUTHON UHAYKITUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

KonebarenbHas cucrema. CBoOOAHBIE MexaHMUYecKue KoJjiebaHus. [apMmoHuUeckue
kosnebanus. Ilepumon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHX Kojebanuil. IIpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kKoHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJNOrHsl MEXIy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPIrUU B UCATLHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBinenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHYecKue KoyieOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

ITepemenHbiil ToKk. CHHYCOWIAIbHBIN NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHNE CUJIBI TOKA U HAPSKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepeaaya U MOTPeOIEHUE AIIEKTPUUYECKONW SHEPTUu.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPONCTBA M MPAKTUYECKOE IPUMEHEHME: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTpoIiepeiay.



Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTeIbHOM CUCTEMBI (MIPYKUHHBIM MIIM MaTeMaTHYeCKUN
MasITHHK).

Habmronenue 3aryxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa W HANPsOKEHUS OT BPEMEHH) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc mpu mocienoBaTeIbHOM COCAMHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanre 3aBUCUMOCTH MEPHOJIa MAITBIX KOJIeOaHU Tpy3a HA HUTH OT JUTMHBI HUTH H
Macchl Tpy3a.

HccnenoBaHue MEepeMEHHOr0 TOKa B LENHM W3 IOCIEI0BAaTEIbHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yCioBHs pacnpoctpaHeHus. [lepuon. Ckopocth pacnpocTpaHeHUs
W JjuuHA BOJHBL [lomepeunple W mpoaosibHBIE BONHBL MHTepdepeHmus u mudpaxus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIYy4€HHS 3JICKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeloMIIeHue, moispusanus, audpakmus, uHTtepdepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[Ilkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHeHUe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE H
OBITY.

[IpuHUMIIBI paTnoCBA3M U TeneBUAeHUs. Pagnonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHu4yeckne ycTpoucTBa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

KoneO:mromeecs Ten0 Kak UCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTMTYJAOM W YacTOTOU
Kosie0aHui.

UccnenoBanue  CBOWCTB  AJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)X€HHE, MPETOMIICHHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpocTpaHEHUE CBETa B OJTHOPOJHOM cpejie.
JIyd cBeta. ToYeUHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHue U300paKeHWil B TIIOCKOM
3epKaje.

[Ipenmomnenue cBeTa. 3akOHBI TpPEJIOMIICHHS cBeTa. AOCONIOTHBIM  TMOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.



ColOuparorue M pacceuBaroniue JMH3BL. ToHKas auH3a. DOKYCHOE pAaCCTOSHHE W
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHune n3obpakeHuil B COOMPAIOMIMX U PACCEUBAIOLINX
auH3ax. PopMyIia TOHKOM JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. Judpaxnuonnas pemérka. YciaoBue HaOMIOICHUS TIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMAaTHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoiicTBa M NPAaKTHUECKOE NPUMEHEHHE: OYKH, Jymna, QoTroanmnapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OITHKA, JU(PpPaKIHOHHAS
pemeéTKa, NOJIAPOUI.

Llemoncmpayuu

[IpssiMonuHetHOE pacnpoCTpaHEHUEe, OTpPaKEHUE M IpenomiieHHe cBera. Onruyeckue
npuOOopHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nudpakuum cBerta.

Hab6nronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PELIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepenne noka3aresns IpeioMICHUS CTEKIA.

HccnenoBanue CBOMCTB N300pakeHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPUH OTHOCHTEIBHOCTH

['panuubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnenuanbHOW Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyMmMe, MPUHLHII
OTHOCHUTEJIBLHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul KGAHM OGO ONMUKU

®ortonsl. Gopmyna [Inanka cBsizu sHEPruM (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC
¢doroHa.

OtkpeiTne u wuccienoBanue Goroddpdexkra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBera. OnwiTe! [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpOHCTBa U NPAKTHUUECKOE MpPUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu

D010 heKT Ha YCTAHOBKE C IMHKOBOH MIIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

Cseroguos.

Conneunas Oarapes.



Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -yactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpHU MEPEXoe aroma ¢
OJIHOTO YpOBHSl BSHepruum Ha Jpyrol. Buasl cnektpoB. CHnekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BousiHoBsie cBolicTBa yactull. Bosubl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Ayan3M.
CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIbHBIA  aHaIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Llemoncmpayuu
Mopuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nHedvaTbiX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HabGnronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTHI, JTOKa3bIBAOIIINE CJIOXKHOCTh CTPOEHHs  sjpa. OTtkpbITHE
paauoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpeneneHno cocraBa pauoaKTUBHOTO U3JIyUEHUS.
CgoiictBa anb(da-, 6eTa-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpriTHEe IPOTOHA U HeliTpoHa. HykinonHas mozens siapa [elizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.
Anbda-pacniaa. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amMmma-uznydeHue. 3akoH
PaauOaKTUBHOIO pacIaja.
DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u cUHTE3 SAED.
Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBBI  SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTanbHbIE B3auMoecTBus. EquncTBo husnyeckoit KapTUHBI MUpA.
TexHu4ecknue yCTpONCTBA M IPaKTUYECKOE NPUMEHEHHE: JA03UMETp, KaMmepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLIUX YaCTHII.
Yuenuueckuiui sxkcnepumenm, nabopamopnule pabomoi
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Ortanbl  pa3BUTHS  acTpoHOMHH. [IpukiIagHOE U MHUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUHU.

Bun 3Bé3nnoro HebGa. Co3Be3nus, ipkue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE JBHUKEHUE.

ConHeuHas cucTeMa.

Counnine. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CosiHIAa W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlUarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTB». 3BE3MbI
TJIaBHOM TOCJIEIOBAaTCILHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» Ui 3BE3J TJIaBHOM
MOCJIeIOBAaTEeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTe — Hama [Manaktuka. [lonoxxenue u nprxenne Connua B ["anaktuke. Tumnsl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbIE IBIPHI B sIAPAX raJaKTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bospiioro B3peiBa. PenMKTOBOE H3TydEeHHE.



Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumtonenns HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus u sipkue 3BE3/1bl.

Hab6nronenus B teneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku M acTpoOHOMUM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLMUAIbHONH U
THYECKON cdepax NeATETbHOCTH 4YeNOBEeKa, poiib M MecTo (U3UKM M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
npeAcTaBiIeHUu 0 (PU3NYECKON KapTUHE MUPA, MECTO (PM3UUECKON KapTUHBI MHpa B OOILIEM pSAY
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX IIPEICTABICHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3H

Uzyuenue kxypca ¢usuku 0O6a3zoBoro ypoBHS B 11 kjacce ocCyIIeCTBISIETCS C y4€TOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnule nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOI'O I1O3HAHUS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTApPHBIX (DYHKIUH,
IIPU3HAKU 1I0J100Us TPEYTOJIbHUKOB, ONPEIEIIEHUE TUIOIIAU IIIOCKUX QUTyp U 00bEMa Tel.

buonocus: snekTpuyeckue SIBICHUS B KUBOW HpHUpojJe, KoleOaTelnbHbIe ABIKECHUS B
JKUBOM NIpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM IpHUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTpOEHHME AaTOMOB M MOJIEKYJ, KpUCTAIJIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX PYZ, (POTOChEMKA 3eMHOMN
IIOBEPXHOCTH, NPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TUHUM 3JIEKTpoINEpesad, TeHepaTop NEPEMEHHOr0 TOKa, AJIEKTPOBUTATEb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne ydebHOro mpenMera «®Pu3MKa» Ha YPOBHE CPEIHET0 OOIIEro oOpa3oBaHUS
(6a30BBIf  ypOBEHB) JIOIDKHO  OOECIEYUTh  JOCTHKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6pa30BaTeJ'II)HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JInuHOCTHBIE PE3yNbTaThl OCBOEHUs ydeOHoro mnpenMera «@Pu3Mkay JOJKHBI OTpaXkaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3MLIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

1) rpa’kaIaHCKOro BOCHUTAHMSA:

c(OPMHPOBAHHOCTh TPAKAAHCKON MO3UIMM  OOYyYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKHX T'YMAaHHUCTHUYECKHX M JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpECax T'PaKIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3ally;

YMEHHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKLIMSAMU U Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH J1EATEIHHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[ICHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKCHHMSM POCCHUHCKUX
y4€HBIX B 007aCTH (U3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLICHHWBATh CUTYAlMIO U NMPUHUMATh OCO3HAHHbBIC PELICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHCJIE B CSATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

4)3cTeTH4eCKOro BOCIIMTAHMSA:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYas 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHusi:

UHTEpEC K pa3iuyHbiM cdepam MpodhecCHOHAIBHOW JeSTeNTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHEI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHMIO B 00JacTu (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrHYEeCKOr0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPHI, OCO3HAHWE TJIOOAIBLHOTO XapakTepa
HKOJIOTHUECKUX MpobieMm;

IUJITAHUPOBAHUE M OCYLIECTBICHUE ACUCTBUI B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHUSA
1esell yCTOHYMBOro pa3BUTHUS YEIOBEUECTBA;

pacmMpeHue OIbITa JeITETbHOCTH JKOJOTMYECKOW HAampaBJICHHOCTH Ha OCHOBE
UMeIoIMXcs 3HaHU 1o (usuke;

7) HIEHHOCTH HAYYHOTO NMO3HAHMS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (HU3NUECKOI HAYKU;

OCO3HaHME IIEHHOCTH HAY4HOH JIeSTeNbHOCTH, TOTOBHOCTh B IpOLECCEe U3yYEHHs (PU3HKH
OCYIIECTBIISITH MPOCKTHYIO M UCCIIEIOBATEIBCKYIO eSITeIbHOCTh WHANBHIYAIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbBTATDI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE N1eHCTBUS
Ba3oBble JJoruueckue aeiicTBUA:



CaMOCTOSITENIbHO (OPMYJTUPOBAaTh U AaKTyaJIU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH NeSTeIbHOCTH, 33/]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3palaThIBaTh IJIAH PELIeHUs MPOOIEMbl C YUETOM aHAIN3a UMEIOIIUXCS MaTepUaTIbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHUBBI B JESTEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJILTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble nccienoBareibckue 1eiCTBUSA:

BJIQ/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATHUSAMU U METOJaMH (PU3NYECKOM
HayKH;

BJIa/IETh HaBBIKAMHU YueOHO-KCCIIEeIOBATENIbCKON M MPOEKTHOH AEATeIbHOCTH B 00JIACTH
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHMs 3aa4
buznYecKoro coaepxKaHus, IPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BJIQJIETh BUJAAMU JAEITEIBHOCTU IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpPIpETaluy,
npeoOpa3oBaHMI0 M TPUMEHEHUIO B PA3IMYHBIX YYE€OHBIX CUTYyallUiX, B TOM YHCIE MPHU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH,

BBISIBJISITH IIPUYUHHO-CIICICTBEHHBIE CBSI3U W aKTyaJIM3UpPOBaTh 3aJady, BBIIBUTAThH
TUNOoTe3y €€ pelIeHMs, HaxOAUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJjaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

AQHAIN3UPOBATH MOJIYYEHHbIE B XO/I€ PEILICHUS 3aJa4l PE3YJIbTaThl, KpUTHUECKU OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBHUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BATEIBHON IEATEIHLHOCTH, B TOM
qrclie PU U3YYCHUHU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASIATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIIAraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]auH, TONYCKAIOIINE albTepHATUBHBIEC PELLICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBBIKAMM IOJIy4€HUs MHPOpPMAIUU (PU3UUYECKOTO COJEp’KaHUS M3 HMCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYLIECTBIISITH IOMCK, QHAJINW3, CHUCTEMAaTH3aLUI0 H
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMUHbIX BUAOB U (OPM IIPE/ICTABICHMUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpeACTBa HH(OPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJady C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 6€301acHOCTH;

co3/aBaTh TEKCThl (DU3MUECKOTO COJIEp’KaHUs B pa3IUYHbIX QopmaTax ¢ y4€ToM
Ha3HaYeHWs: WHGOpPMAlMM © I[ENeBOW ayAWTOPHH, BBIOMpas ONTHUMAIbHYIO (opmy
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:
OCYIIECTBIIATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;
pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHHSI C MCIIOIb30BAHHEM SI3BIKOBBIX
CPEACTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;



BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JAECUCTBUN C y4€TOM OOIIMX HWHTEPECOB, U
BO3MOXHOCTEN KaXJ0r0 WIeHa KOJUIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH M KOOPAUHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENCNATh POJIU C YU4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOU pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHHKA KOMAHJIbI B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

rpeyaraTb HOBBIE IPOEKTHI, OLUECHHUBATh WJIEH C IO3UMLHAH HOBU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JUYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eliCTBHS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU (PU3UKU H
ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PELICHUs PAcu€THBIX M KaueCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM HUMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MIPEANOYTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYIULIUU B obnactu  (Hu3mKwy,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JCSITEIBHOCTb, OIIEHWBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BIIAJICTh HABBIKAMU MMO3HABATEIHHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICIIUTEIIbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI pedIISKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMAas CBOM HEJOCTATKHU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporuiecce nocTuxkeHus TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI 110 (PUUKE IS
YPOBHSI CpeAHero oOIero o0pa3oBaHUs y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJUICKT, MPEe/Ioaramuii copMupoBaHHOCTD:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE DMOIMOHATBFHOE COCTOSIHUE,
BHJICTh HAIPaBJIEHUS PA3BUTHSI COOCTBEHHOM dYMOIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJalTHPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONMIEH CTPEMJICHHE K JOCTH)KCHHUIO I U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMITaTUH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHWMATh SMOIMOHAIBHOE COCTOSHHUE IPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COITMATPHBIX HABBIKOB, BKJFOUAIOIINX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C JIPYyTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy obyuenus B 10 kiaacce nmpeaMeTHBIE pe3yabTaThl HA 0A30BOM yYpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOITUXCS YMECHHI:

JEMOHCTPHUPOBATh HA MPHUMEpPaxX Pojb U MECTO (PM3HKH B (POPMHPOBAHUHM COBPEMEHHOMN
HAay4YHOW KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUUYECKON
JIeITEeIILHOCTH JIFOACH

VYHUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (U3UYECKUX MOJeNel: MaTepHalbHas
TOYKa, UHEpLHUaIbHAsA CHUCTeMa OTCUETa, aOCOJIOTHO TBEPIOE TENO, UACAIBbHBIA Tra3, MOJAEIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOYCUHBIH AICKTPUYCCKUH 3apsl MPH pEUICHUU
buznyecKuX 3a/1a4;

pacnio3HaBaTth (U3MYECKUE SBICHUS (MPOIECChI) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOPUU CTPOSHUS BEIIECTBA M DIEKTPOIUHAMUKU:
PaBHOMEpPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE MBM)XKCHHE, CBOOOJHOE TaJCHUE Tel,
JIBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKCHHUE, CTPOCHHE JKUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE O00BbEMa Tea NMpH HarpeBaHUU
(oXJIaXXICHUH ), TEIJIOBOE PAaBHOBECHUE, MCIIAPCHUE, KOHICHCAIUS, UIABJICHHIE, KPUCTAILTH3AIHS,
KHUIICHUE, BIQXKHOCTh BO3/yXa, IMOBBIIICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBs3b MEKIY IapamMeTpaMH COCTOSIHHSI ra3a B HW30IpOIEccax, JJISKTPU3aIus Tell,
B3aUMOJICHCTBUE 3aps/I0B;

ONKCHIBATh MEXAaHUYECKOE IBUKCHHE, WCIONB3Ys (DM3MUECKHE BEIMYUHBI: KOOPIMHATA,
MyTh, TIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC Teja, KHHETHYeCKas
DHEprusi, NMOTCHIMANbHAS SHEPTHs, MEXaHWYecKas padoTa, MEXaHWYECKas MOIIHOCTh; IPHU
ONHMCAaHUW TPABWIBHO TPAKTOBaTh (U3MYECKHUH CMBICT HCIOJIB3YEMBIX BEIWYWH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYJIBI, CBS3BIBAIONINE NAHHYIO (PU3NICCKYIO BEITUIHHY
C APYTHMH BEITMYUHAMM;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBJICHHS, WCIIONB3YS
dbusznueckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIleparypa, CpEeAHssl KWHETHYecKas DJHEpTus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CpPETHEKBaIpaTHYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEprusi, padoTa raza, Kod()PHUIMEHT MOIe3HOro AEUCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMTUCAHUH MPABUIHLHO TPAKTOBATH (PH3UIECKHUI CMBICI HCITOJIb3yEMbIX BEJTUYHH,
uX O00O3HAYeHHS W EIOUHHIIBI, HAaXOIUTh (POPMYIBI, CBS3BIBAIOIIUE NaHHYIO (PHU3NYECKYIO
BEJIMYMHY C JPYTHUMH BEITUIHHAM;

OMKCHIBATh M3yYEHHBIC DIIEKTPUYECKHE CBOMCTBA BEIIECTBA M DAJICKTPUUECKUE SIBICHHUS
(mpotiecchl), UCHONAB3YS GU3NYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MOJe,
HANPsDKEHHOCTh TIOJS,, TOTEHIIMAal, Pa3HOCTh TOTEHIMAIOB; MPU OMUCAHUHM MPABHIBHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIONIB3YEMbIX BEJIIMYUH, WX OOO3HAYCHHUS W CIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (DU3MUYECKUE TPOIECCHl W SBICHUS, UCTOIB3Ysl (U3NUYCCKUE 3aKOHBI H
MPUHILIMILL: 3aKOH BcemMupHoro tarotenus, |, |l u Ill 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS WMITYJIbCA, IIPUHITUI CYTICPITO3UIIAN CHJI, TIPUHITUTT
paBHOIPABHUsI MHEPLUATHHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETUUYECKYIO TEOPHIO CTPOCHUS
BEIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW JHEPTHH TEIUIOBOTO JIBMDKCHUS
MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoil, TepBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
IIEKTPUIECKOT0 3apsjia, 3akoH KylloHa, NMpU 3TOM pa3nyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TTPUHIIUIIBI JICUCTBUS MAIIUH, TPHOOPOB U TEXHHUUYECKUX yYCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIh30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJHATE 3KCIEPUMEHTBI 110 HCCISAOBAHUI0 (DU3MYECKHX SBJICHUH W IPOIECCOB C
UCTIONIb30BAaHWEM  TMPSMBIX, W KOCBEHHBIX HM3MEPEHHH, TMPH ITOM  (POPMYITUPOBATH
npobnemMy/3ajady W TUMOTE3y y4yeOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;



OCYIIECTBIISITh NpPSMbIE M KOCBEHHbIE M3MEPEHUS (U3MUECKHUX BEJIWYMH, MPH 3TOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO H3MEPEHUsT M HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3UYECKUMHU BETUYNHAMHE C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEpEHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATh DPE3YyJbTAaThl IMOJY4YEHHOM
3aBHUCUMOCTH (PU3MUYECKMX BEIMYMH B BHAEC Ta0nMi M TpaduKoB, Je€NaTh BBIBOJABI IO
pe3yJbTaTaM HCCIIeI0BaHNUS;

coOuoiaTh mpaBwiia OE30MacHOTO TpyJda NPH TNPOBEACHHHM HCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTOpHOTo 000pyIOBAHUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HUCIOJIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 33Ja4Hl BHIOMPATh (PU3HUECKYIO
MOJieJIb, BBIICIATH (PU3NYECKUE BEIMUUMHBI U (OPMYIbl, HEOOXOIWMBbIE i €€ peIIeHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3MUECKON BEIIMYHHEI,

peliaTh KauyecTBEHHbIC 3a/layd: BbICTpanBaTh JIOTMUECKU HEMPOTHBOPEUUBYIO IEMOYKY
pacCyXJI€HHI ¢ OMOPO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIIONB30BAaTh MpPHU pEIICHWH YYeOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHWS, MHTEPIPETAIMH W TPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHON W3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMylo HHPOPMAIIHUIO;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOpPETHYECKHE 3HaHUS 10 (U3MKe B TOBCEAHEBHOW JKU3HU IS
obecrieyeHns OE30MACHOCTH MPH 0OpaIeHHH ¢ MPUOOPAMH U TEXHUIECKUMHU YCTPOUCTBAMH, IS
COXPaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIeH cpee;

paboTark B rpymIie ¢ BHIIOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, INTAHUPOBATh PaboTy
TPYONbl, palMoOHAIbHO pacHpeneNsaTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsiX, aJeKBAaTHO OIEHWBATH BKJAJ KaXKIOTO W3 YYAaCTHHUKOB TPYIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K koHnny oOyudenus B 11 kiaacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOI
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YYUTHIBATh TPAaHUIBl TNPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJIENEH: TOYCUHBIH
AIIEKTPUUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBETa, sJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETTh ATOMHOTO sIJIpa MPH PEIICHUN (PU3UIECKUX 3a]1ad;

pacrio3HaBaTh (u3MYecKHe sBJIEHUS (Tpolecchl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJAUMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIMS, JeHCTBHE MAarHUTHOTO TOJISi HA IPOBOJHUK C TOKOM MW JBWKYIIUHCS 3apsi,
3JIEKTPOMArHUTHbBIE KOJIEOaHUS U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHus, Iupaknus W TOJSApU3alUs CBETa, JHUCIEPCUSl CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PAIMOAKTUBHOCTB;

OIKCHIBATh M3YYECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3Yysl (U3UYECKHUE BETUYMHBL: DIIEKTPUUYECKUI 3apsia, CHia TOKa, JIIEKTPHUUYECKOE
HaIpsDKEHUE, SJICKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh OTEHIIMAJIOB, JIEKTPOABIIKYIIAsK CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO IoJis, cwia Amnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHYECKOrO0 M MAarHUTHOTO TOJEH, TMEepHoJ M YacToTa KojeOaHWi B



KoJ1ie0aTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMArHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHWE W ONTHYECKAas CHUJia JIMH3bI, MPU ONMUCAHUM MPABUILHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEJIMYMH, MX OOO3HAUEHHUS M EAMHMUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C IPYTUMH BETUYHHAMU;

ONKCHIBATh HM3YyYEHHBbIE KBAHTOBbIC SIBJICHUS U TPOLECCHI, HCIONb3Yyd (hU3nueckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyasCc (OTOHA, IMEPUOJl MoJypacmana, SHEpPrus CBsI3W AaTOMHBIX SAep, MPU ONHUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI WCIOIB3YEMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKON BETUIHHEI;

aHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEA0BAaTENIbHOIO U IMAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUMH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETa, 3aKOHBI IIPEIOMIICHUS
cBeTa, ypaBHeHHe OMHmITeHHa I GoTodddekTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHUS
MacCcoOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH paJMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HAIlpaBICHUE BEKTOpPAa WMHAYKIMM MarHUTHOTO IOJS MPOBOJHHKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIIUCHIBATH N300paKeHHE, CO34aBAEMOE IUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUIO (DU3MYECKUX SIBJICHHM U MPOIECCOB C
UCIIOJIb30BAHUEM  TIPSAMBIX, W KOCBEHHBIX H3MEpPEHUH: TMpH ITOM  (HOpPMYIHpPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOJKI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIWYHH, IPH OSTOM
BbIOMpaTh ONTUMANbHBII CIOCO0 M3MEPEHUs M MCIOJb30BaTh W3BECTHBIE METObl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTAThl MONYYEHHOH 3aBHCHMOCTH
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M Tpa@uKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
UCCJIEI0BAHMS;

coOnronarh mpaBuia Oe30MacHOro Tpyna IMpH NPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHNUS;

pemate pacuéTHhIE 3a7aud C SIBHO 33JaHHON (U3MYECKOW MOMAENbI0, HCIONb3Ys
¢buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4l BHIOUpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIe s e€ peleHus,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HaUeHUs (PU3HMUECKON BEIMUNHBI;

pemiarh KauyeCTBEHHbIE 3aJaud: BBICTPAWBAaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCTIONIB30BAaTh TMPHU PEIICHWH YYeOHBIX 3a7Jad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MPEACTaBICHHUs y4eOHOU u
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaIINIo;

OOBSACHSTH MIPUHIIUIIBI ACWCTBUS MAIIUH, TIPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3InyaTh
yCIIOBUS UX 0€30MacHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCMOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B TIOBCEAHEBHOW KHU3HM JUId
oOecrieyeHus 6€30MAaCHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 MOBEIEHUS B OKpYXKarolleil cpere;

paboTaTh B IpyIIie ¢ BHIMOJIHEHUEM PA3IHYHBIX COIHMAIBHBIX POJICH, MIaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLICHUBATh BKJIAJ Ka)KJOTNO M3 YYACTHUKOB IPYIIIBI B
peleHne paccMaTpuBaeMoi pooIIeMBl.
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