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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHEro ooumiero oobpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii ~ denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copepxanue MporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METAlpPEIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanH3alli MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1IEHM M3Y4eHUs (DU3HKU Ha YPOBHE CpelHero oluiero obpazoBaHusl, IJIaHUPYyEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIEC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e IUIAaHUpPYEMbIC PE3YNIbTAThl OCBOCHUS Kypca (pu3mku Ha 6a30BOM YpPOBHE, B TOM YHCIIE
IPEIMETHBIC PE3YJIbTATHI IO TOAaM O0yUYCHHUS;
e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHus.

dusmka Kak Hayka o HauboJiee OOLMX 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KaUeCTBE y4eOHOIro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM ONpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOcCa, MOJYy4YeHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaronmxcs, B GopMupoBaHre yMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca (pu3uku a5 ypoBHsI CpeHEro oo1ero o0pa3oBaHus MOJOKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH KypC SIBJISIETCS JIOTMUECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUU € HEM MaTepuan Kypca QU3MKU 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanosaraeT MCHOIb30BAHUE I'YMaHUTAPHOTO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHS (PU3UKU C pa3BUTHUEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU TpoOIeMaMu.

Hoes npuknaonoti nanpasnennocmu. Kype pusmku mpenmnosaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sKonocuzayuu peannsyercss TOCPEICTBOM BBEACHHUS D3JEMEHTOB COJEp)KaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pallMOHAIbHOTO IPUPOIONIONIL30BAaHMS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Ctep>XHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha ypOBHE CPEIHEro O0Iero oOpa3oBaHUS
ABIISIOTCS (u3MUecKkue Teopuu ((hopMHUpOBaHHWE NPEICTABICHUNH O CTPYKTYypE MOCTPOCHHUS
¢u3nyeckoil TeopuM, poiau (YHIAMEHTAIbHBIX 3aKOHOB W IPHHLIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CuCTeMHO-IETETbHOCTHBIN MOAX0 B Kypce (PU3MKHM peamn3yeTcs Mpexkae BCEro 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAHUE CHCTEMBl (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlaeneHune B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKHU, OCYIIECTBISETCS y4YaCTHHUKaMU 0O0pa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIICHUs Kabuneta ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIenseTcs pelIeHNI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. llpu stom
JUTSL PAacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOW MOJeNu A CUTyallMH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu DPI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCJIOBMSIX MpeIMETHOro kaOuHeTa (U3MKU WK B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAbOPaTOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYECHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
o0opyoBaHue.

JeMoHCTpaniioHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPHUHIIUIIOM
MUHHMMAaJIbHON JOCTAaTOUYHOCTH M 00ECHEeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAaHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabGoparopHoe 000pyAOBaHHE Al YUEHMUECKHUX IMPAKTUYECKHX paboT ¢opMupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTBI J1TaOOPaTOPHOrO OOOpPYIOBaHUS JOJKHBI OBITH
IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M IM(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCS:

e (QopmupoBaHuE UHTEpeca U CTpeMJIeHUS OOydyaloluXcsi K HaydyHOMY HW3YYEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TMPEJCTaBICHMH O HAaydHOM METOAE I[IO3HaHus U  (QOpPMHUpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIECHHS K OKPY)KAIOLIUM SIBJICHHSIM;

e (opmHupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (dopMupoBaHHE YMEHUN OOBSICHATH SIBJICHUS C UCIIONB30BaHUEM (PH3MUECKUX 3HAHUHN H
HaYYHBIX J0Ka3aTeJIbCTB;

e (opmupoBaHUE MpPENCTaBICHUNA O POIM (UMKHU AJI Pa3BUTUSA JIPYTMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHA.

JlocTikeHne 3TUX Ieeid oOecreunBaeTcs peIIeHHEM CIEAYIOIMX 3a7ad B IpoLecce
W3y4deHus Kypca (U3NKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:
e MpPUOOpPETEeHHE CUCTEMBbI 3HAHUM 00 OOHmMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIIOYAS MEXaHHKY, MOJEKYISAPHYIO (U3UKY, IEKTPOIUHAMUKY, KBAHTOBYIO
(U3UKY U 2IEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHWE YMEHHUN TNPUMEHSATH TEOPETHUECKHUE 3HAHWS s OOBSICHEHUS
(GU3MYECKUX SBJICHUM B TPUPOJEC M A NPUHATHS MPAKTHUECKUX PEHICHUH B
MMOBCEAHEBHOM XKU3HU;

e OCBOCHHE CIIOCOOOB peIIeHUs Pa3IMYHBIX 33J1a4 C SIBHO 33JJaHHON (U3HUECKOM MOJIENbBIO,
3aa4, MOJAPA3yMEBAIONIMX  CAMOCTOSITEbHOE CO3JaHMe  (DU3MUECKON  MOJeNH,
aJICKBaTHOM YCJIOBHUAM 3aJ1a4u;

e TMOHUMaHHWE (U3MYECKUX OCHOB M TPHHIIUIIOB JEHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJOTHYECKHUX MPOIECCOB, X BIMSIHUS Ha OKPYKAIOIIYIO CPEY;

e OBJAJICHHE METOJAaMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3MUECKHX
SKCTIIEPUMEHTOB, aHAIM3a U UHTEPIPETalud HHHOPMAIINH, OTPEIEICHHUS TOCTOBEPHOCTH
MIOJIYYEHHOI'0 PE3YIbTaTa;

e CO3/IaHUE YCJOBUM Uil Pa3BUTHS YMEHHMH MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOM
JIESITCILHOCTH.

Ha wmsyuenue ¢u3uku (0a30BBId ypOBEHb) HAa YPOBHE CpEIHEro 00IIero oOpa3oBaHHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpaMmme mo ¢pu3nke nepeyeHb Ja00paTOPHBIX U MPAKTUUYECKUX PaboT
SIBIIICTCS. PEKOMCHJIOBAaHHBIM, YYHTEIh JEJIaeT BBHIOOP TPOBEICHHS J1a00paTOPHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaIOLTUXCS.

COJAEP)KAHUE OBYUYEHUS
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®uznka — Hayka O Tmpupojae. Haydunple MeTOABI MO3HAHUS OKpyKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Quandeckux siBIeHU u mpoieccoB. Hayunbsle runoressl. Ousndeckue
3aKOHBI ¥ TEOPUH. | paHHIIBI TIPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB. [IpUHITMIT COOTBETCTBUHI.

Ponp u mecto ¢u3nku B (QOPMUPOBAHUU COBPEMEHHOW HAyYHOW KApTUHBI MHpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Llemoncmpayuu

AHaoroBbple ¥ MU(PPOBBIC U3MEPUTEIIBHBIE MPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCHUTENBHOCTh MEXaHWYeCKOoro ABmkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenenue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHUE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHne nepeMenieHul u
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsIMOJUHEHHOe nBmwkeHue. ['paduku 3aBUCHMOCTH
KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, TYTH U IEPEMEILICHUS] MAaTEPUAIBHON TOUYKU OT BPEMEHH.

CBoOonHOe majeHune. Y cKopeHrne CBOOOHOTO Ta/ICHUS.

KpuBonuneliHoe naBwxeHue. J[BWKe€HHE MaTepUaIbHOW TOYKHM 1O OKPYKHOCTH C
IIOCTOSIHHOW MO MOJAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocThb. llepuon u
yacToTa oOpameHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUJIOMETP, JBH)KCHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

[TpeoOpazoBaHre ABMKEHUI C UCIIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tenna, OpOmeHHOT0 MO YTIIOM K TOPU30HTY U TOPU30HTATBHO.



H3mepeHne yCKopeHus CBOOOIHOTO MAACHHUS.

HamnpaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIbEO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIICHUS ~ MEXAY  HyTSAMH,  [POMJACHHBIMH  TEJIOM 32
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKM BpPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3yueHne OBMKEHUS Tena, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocuTensHOCTH ['anunes. Ilepseiii 3akoH HeroTona. MHepuuaibabie CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cuia. Bropoit 3akon Hprorona mis
MaTepUaIbHOM TOUKH. TpeTuit 3akoH HbroTOHA 1 MarepralibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buasl TpeHus: (mMokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTHBICHUS
NP IBUKCHUH TeJIa B KUJKOCTH WM rase.

[ToctynarensHO€E U BpallaTeabHOE ABMKEHHE a0COIMIOTHO TBEPIOTO TeNa.

MoOMEHT CcHIIBI OTHOCHUTENBHO OCU BpameHus. [lmedo cwiibl. YciaoBus paBHOBECHS
TBEPJIOTO TENA.

TexHu4yecKkne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOIUIUITHUKHA, JIBKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U aJCHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecus TBEPAOTO Tenna. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHue ABMKEHUS OpycKa MO HAKJIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPY)XUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 8 MEXAHUKE

Nmmynsc MaTepuanbHON TOYKH (TeNNa), CUCTEMBI MaTEPUATBHBIX ToUeK. IMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHHS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckass sHeprus MaTepuaabHOW TOUkH. Teopema 00 M3MEHEHHMH KHHETUYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. [loTeHmanbHas 3Heprus ynpyro 1eGpopMUpPOBAHHON MPYKUHBI.
[ToreHuuanbHas 3HEpPTUs Tea BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHble W HEMOTEHIUANbHBIE CHIBL. CBs3b PaOOTHl HEMOTEHIIMAIBHBIX CHJ C
U3MEHEHUEM MEXAaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUUecKkre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMNEpP, MPYKUHHBIN
MUCTOJIET, TBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHUIMATBHON YHEPTHUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydeHrue aOCONIOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHME.
bpoynosckoe gaBuxkenue. Juddysus. XapakTep ABMKEHHS U B3aUMOJICHCTBUS UYACTHIL
BelecTBa. Mojenu CTpOEHHUsS Ta30B, >KHAKOCTEM M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoiamuecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHUHETUUECKOU TEOPUHU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOW SHEepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBunHa. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeIecTBa. [ paduueckoe MpeIcTaBICHHE U30IIPOIIECCOB: U30TepMa,
u30Xxopa, nzodapa.

TexHU4EeCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, OKa3bIBAIOIIUE JUCKPETHOE CTPOEHWE BeIecTBa, QoTtorpaguu  MOJIEKYI
OpPTraHUYECKUX COETMHEHMI.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Moenb, WILTIOCTPUPYIOLIAS TPUPOAY AABICHHS T'a3a HA CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

OnpeneneHnne Macchl BO3AyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpPEHHH 00BEMa
KOMHATBHI, IaBJICHHS 1 TEMIIEPATYpPhl BO3/IyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKY MTApaMETPaMU COCTOSIHUSL Pa3peKeHHOTo rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsiE SHEpPrusi TEPMOJMHAMUUYECKOW CHUCTEMBI U
criocoObI e€ m3MeHeHus. KonudecTBo TermioTsl U pabota. BHyTpeHHss 3HEpTus 0JHOATOMHOTO
uJeanbHOro ra3a. Bujsl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTH BelecTBa. KomuecTBO TENMIOTHI MPU TEIIONEepeiaye.

[TonsitTue 06 agmabatHoM mpouecce. [lepBwiii 3aKkoH TepMoauHaMHKHU. [IpuMeHeHUe
MEePBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporeccaM. ['padudeckas naTepmnperamus paboThI rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

Tennossie MamuHbL. [IpyUHIUIIBEI TEHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUH B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeictsus terioBod mamuHbl. [{ukn Kapao u
ero Kod(hPUIUEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: JABUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



M3MeHeHHe BHYTPEHHEW SHEPruM Teja IpPU COBEPIICHUH pPAOOTHI: BBUJIET NMPOOKU W3
OyTBUIKM IOJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TpyOke HyTéM
TpeHus (BUICOAEMOHCTpAINs).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Tejia pu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

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

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoonvt

[Tapoo6pazoBanue u konaeHcanus. Vcnapenue u kunenue. AGCONOTHAs M OTHOCUTENbHAs
BJIQXKHOCTh BO3/ayxa. HacelmeHHbIi map. YaenpHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TeMIIepaTypbl KUIEHUs OT 1aBJICHUS.

Teépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KPUCTAJLIOB.
Kunkue xpuctamuibl. CoBpemeHHble MaTepuainbl. [lnaBnenue u kpucraymszaunus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUE TEII0BOro HagaHca.

TexHuueckue ycTpoWcTBa M NPAKTHUYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJOpUMETpP, TEXHOJOTMH IOJYYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npyu NOHMKEHHOM JaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HaOnronenue HarpeBaHusl U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ten. OIeKTpuueckuil 3apsa. JlBa Buga dIEKTPUYECKUX  3apsJlOB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3apsa.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll 3nekTpuueckuil  3apsi.
Onexkrpuueckoe mnose. HanpsokéHHocTh adnexTpuueckoro nossd. IlpuHumn cynepnosunuun
AIIEKTPUYECKUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUUECKOTO TOJIs.

PabGora cun oanekrpocratnuyeckoro mnousid.  [lotennuman. Pa3HOCTP  MOTEHLMAIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J(uaaexTpuueckas MpoOHUIAeMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE DJIEKTPONnpHOOpOB, KOHAEHCATOP, KOMHPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anMopeiicTBrue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DneKTpocTaTHYeCcKast 3alluTa.

JMPNeKTpUKHY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUIECKON MIPOHNULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOpA.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS JIEKTPUYECKOTO TOKa. VICTOUHMKHM TOKa.
Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHUE. VY nensHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIAa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) 3yiekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DJIEKTPOHHAs POBOAUMOCTD TBEPBIX METAILUIOB. 3aBUCUMOCTbh COITPOTHBIICHHS] METAJJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBeHHass W MPUMECHas MPOBOJUMOCTh TOJYIPOBOIHUKOB.
CsoticTBa p—N-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKHII TOK B pacTBOpax M paciuiaBax d3JEKTPOJHUTOB. DIJIEKTPOIUTHYECKAs
Juccoruanus. DIEKTPOIIn3.

DnekTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3ma.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOe MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, OJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3IEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBIH  JHOA, TEPMHUCTOPBI UM  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh COIPOTHUBJICHUS I[IJIWHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAJIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmernraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe u3MepeHue 3NIEeKTPOABMXKYIIEH cuibl. KOopoTkoe 3aMblkaHHE TallbBaHUYECKOTO
AJIEMEHTA U OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psaa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHne cCMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

WN3mepenre  SIEKTPOABMKYIIEH CHUJIbl HMCTOYHMKA TOKa H  €ro  BHYTPEHHErO
COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kilacce OCYyHIECTBISETCS C Yy4€TOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH, OWOJOTUM, XWUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonwsimusi, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO ITO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUecKas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOAECINPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peuieHUEe CHUCTEMBl ypaBHEHWU, JHHEWHas (QyHKIuUs, mapabdorna,
runep6oma, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHMH HA OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.



buonoeusn: mexannueckoe OBM)KEHUE B KHUBOHU mpupoje, aupdysus, ocMoc, TemioooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILLECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH M Tra30B, SJIEKTPHUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAS TUCCOLUALINS, FaJbBaHUKA.

Tl'eoepaghus: BIaxxHOCTH BO3IyXa, BETPhI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUe ABMKCHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATeb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOAWIbHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYeHHUs] COBPEMEHHBIX MAaTepUajIoB, B TOM YHCIIE
HAaHOMATEpUAJIIOB, M  HAHOTEXHOJOTUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, DIICKTPOHATPEBATEIbHBIC IMPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrositHHpIE MarHuThl. B3auMOIENCTBUE IOCTOSHHBIX MAarHMTOB. MarHuTHoe IOJe€.
Bekrop marauTHONM MHAYKIMK. [IpyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKIMK. KapTiHa TMHUM MarHUTHON MHAYKLUU TOJIS IIOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oJie NMpoBOJHUKA ¢ TOKOM. KapTuHa AMHMM MHAYKIMHW MAarHUTHOTO TMOJIS
JUIMHHOTO HIPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHna, e€ Monaynb | HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne HNEKTpOMAarHUTHOM WHAYKUOMU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKIMH.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKIuu Dapazes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa HHIYKIUU B IPOBOJHMKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJISt KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOHCTBA M MpPAKTHUYECKOE TPUMEHEHHUE: TIOCTOSHHbIE MarHHTHI,
AJIEKTPOMArHUTHI, MIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUILl, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DOpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiIeHnE HNEKTPOMArHUTHON UHIYKIUU.

IIpaBuio Jlenua.

3aBUCUMOCTb 3JIEKTPOJABMKYIIEH CHIIBI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.



I/ICCHGI[OBaHI/Ie I[GﬁCTBHSI MOCTOAHHOI'O MaromuTa Ha paMKy C TOKOM.
I/ICCJ'Ie,I[OBaHI/IC SABJICHUA BHCKTpOMaFHPITHOfI HHAYKIUUA.

Pa3pean 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHass cucrema. CBoOoaHble MexaHHyeckue KkojeOaHus. [‘apmoHnyeckue
konebanus. Ilepmon, wdactora, amrmumryna W ¢asza kosnebanuid. IIpyKUHHBI MasTHUK.
MareMaTHyecknii MasTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjieOanui. IIpeBpaienue sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJEOAaHUS B HICAIBHOM
KOJIEOATEIbHOM KOHTYype. AHAJNOTHS MEXJIy MEXaHWYECKUMH M 3JCKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUs SHEPrHMM B UIEAIbHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBiaenue o 3aryxaroumx KojeOaHUsIX. BbIHYyXJIeHHbIE MeXaHUYeCKHUe KoJjeOaHMs.
Pe3onanc. BeiHyX/1eHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

ITepemenHbIil Tok. CHHYyCOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. IlpousBoacTo, mepenaya UM HOTPEOIEHUE SIEKTPUUYECKON SHEPrum.
OKOJIOTUYECKHE PUCKH TpU IPOU3BOJCTBE AIeKTpodHepruu. KynbTypa wucnonb3oBaHUS
3JIEKTPO’HEPI MU B IOBCEAHEBHOM XKU3HHU.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHME: DJIIEKTPUYECKHM 3BOHOK,
TeHEepaToOp IEPEMEHHOIO TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojebaTeIbHOM CUCTeMBbl (MIPYKUHHBIM WIIM MaTeMaTH4eCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuil.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtonenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcumsuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAOpsOKEHUs OT BPEMEHHW) JUis
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHCc npu mocienoBaTeNbHOM COEAMHEHMM PE3UCTOpPA, KATYIIKM MHIAYKTUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIepHoOIa MaJIbIX KoJeOaHHi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBaHne MEpEMEHHON0 TOKA B ILENM W3 IOCIENOBAaTEIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexannuyeckue BOJHBI, yclioBusl pacnpocTpanenus. [lepuoa. CkopocTh pacrpocTpaHeHUs
U JMHa BojHbL. [lomepeuHble W MpOAOJIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS M3JIY4EHMs SJEKTPOMAarHUTHBIX BOJIH. B3aumHuas
opueHTanus BekTopoB E, B, V B snektpomarautHOi BoiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IpeJOMJIeHHe, moysipu3auus, audpaxuusd, uHrepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkayma 3MEKTPOMAarHUTHBIX BOJH. IIprMeHEHHE 3IIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHIMIIBI pagUOCBA3U U TeAeBUACHUA. Pagronokanys.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.



TexHu4yeckue ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, Pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacHpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habumonenne otpaxkxeHus U IPEIOMIIEHUS MEXAaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u AUPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmionenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYIOHM M YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTpPaXK€HUE, IMPEIOMIICHUE,
noJisipu3anys, 1udpakuus, HHTepEPCHITHS.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHEHUE CBETa B OJJHOPOJIHOM cpefe.
JIyud cBera. ToueuHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n300pakeHUH B IUIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI TpEIOMJICHUS CcBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

CoOuparomue W pacceuBaromye JIUH3BL. ToHKas smH3a. DOKYCHOE pacCTOSHHE WU
ONTHYECKasi CHJia TOHKON NUH3BL. [locTpoeHre n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wuatepdepenmuss cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpaknuonHas pemérka. YciaoBHe HaONIOJEHUS TIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETA Ha TU(PAKLMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoicTBa M NPAaKTHUUECKOE NPUMEHEHHE: OYKH, JIyma, QoTroamnmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
pemETKA, TOJISTPOUSI.

Jlemoncmpayuu

[IpsimonuHetHOEe pacnpocTpaHeHue, OTpaKeHHWe W mpejomiieHue cBeta. Onruyeckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[TomyueHue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmioenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns IpeIoMIICHUS CTEKIIA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Hab6nronenue aucnepcuu cBeTa.



Pa3nes 6. OcHOBBI cielHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH

['paHuLlbl MPUMEHUMOCTH KJaccudyeckoil mexaHuku. [locTynaTsl cnenuaibHOH Teopuu
OTHOCHUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJAYJIA CKOPOCTH CBE€Ta B BaKyyMmMe, [PUHIUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.

OHeprust U UMITYJIbC PEISTUBUCTCKON YacTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. @opmyna [Inanka cBs3u 3HEPTUU (OTOHA C €r0 YACTOTOH. DHEPTHUsl U UMITYIIC
dboToHa.
Otkpeitie u wuccinenoBanue (Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI
dororddekra. YpapHenue Diinimreiina 1 Gotodddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onpith [1. H. JIeGenena.
XUMHUYECKOE JIECTBUE CBETA.
TexHuYecKkne YCTPOWCTBA M MPAKTUYECKOE NMPUMEHEHHe: (POoTomeMeHT, (OTONATIHK,
colHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHEro ¢orodddekra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiThl Pesepdopaa mo paccesnuro o -dactui. [lmanerapHas
mojens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue ¢GoTOHOB NpU MEPEXoie aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyrol. Buasl cnektpoB. CnexkTp YpOBHEW 53HEpPruM aroma
BOZIOPOAA.
BousHoBgI€ cBOMcTBa yacTull. Bosusl ne bpoina. KopmyckyisipHO-BOJIHOBOM Tyanu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudyeckne yCTpPOMCTBA M IMPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmoneHne nuHeuaThIX CIEKTPOB U3TyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Hab6nronenue nuHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEepUMEHThI,  JIOKa3bIBAIOIIME  CIIOKHOCTh CTpPOGHMSI  fJpa. OTtkpsITHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeeneHuio cocTaBa pagloakTUBHOTO U3ITydeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTxkpbITHE IPOTOHA U HeTpoHa. HykinonHas monens sapa I'eitzenbepra—Banenko. 3apsia
anpa. MaccoBoe uucino sijpa. M30Tomnsr.

Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBINA Oera-pacnaa. ['amma-u3zimydeHue. 3aKkoH
pazMoaKTUBHOIO pacnaja.

DOHeprust cBSI3HM HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

SAnepubie peakunu. JleneHue u CUHTE3 AEp.

Snepubiii peaktop. Tepmosimepubiii cunte3. IlpoOieMbl M TNEpPCIEKTUBBI  SIIEPHOM
JHEPreTUKU. JKOJIOTMYECKHE aCIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.



MeTo1bI HAONIOICHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIe B3auMOAeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE yCTPOWCTBA M MPAKTUYCCKOE MPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHasi Obomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Ortanbel  pa3BUTUS  acTpoHOMHUM. [lpuknagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
a4CTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3pe3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABUKCHHE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IoCcJIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06na. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmronenns HEBOOPYKEHHBIM TJIa30M C MCIHOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEIeNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/IbI.

HaGnronenus B teneckon JIyHel, miianet, Mieunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHH B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLMaIbHOH M
ATUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPaA, MECTO (PU3NUECKON KapTHHBI MUpPA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcss ¢ y4€ToM
COJIEp’KaTeNbHBIX MEXIIPEIMETHBIX CBSI3€il C KypcamMH MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonwsimusi, CBA3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO ITO3HAHUS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (u3znyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (DYHKIMHU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
NPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
HPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONPEIEICHNE IUIOLAIU INIOCKUX QUryp u o0bEMa Tel.

buonoeusn: snexkrpuueckue SBICHHUA B JKMBOM NpUpOAE, KojeOaTelbHbIE IBUXKECHUS B
KMBOW TNPUPOJE, ONTUYECKHE SBICHMS B JKUBOM IPUPOJE, ACHCTBHE paJWAllMA HA JKHUBBIC
OpraHU3MBI.

Xumus: CTPOCHHME AaTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPIABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.



l'eoepaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIe)KM MAarHUTHBIX PYyH, (OTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozus: TMHUM 3JIEKTpONEpesay, T€HEPATOP NEPEMEHHOIO TOKA, IEKTPOABUIATENb,
UHAYKIMOHHAs IIedb, pajap, paJuoNpHEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mpeamera «@Pu3rka» Ha ypOBHE CpeJHEro OoOIIero oOpa3oBaHMS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS y4eOHOro mpenmera «DH3HMKa» JOJKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JIMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHUEHTAlMid, TO3UTHBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAIUIHOHHBIM IICHHOCTSM POCCHICKOTO  OOINECTBa,
pacIMpeHe XKU3HEHHOTO OIbITa M OIBITA JIESATEIBHOCTH B IPOIIECCE Pealn3alii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKoOro BOCHHUTAHMA:

Cc(OPMHPOBAHHOCTh  TPAKIAHCKOH TMO3UIMH  OOy4aromerocss Kak AaKTHBHOTO H
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

NPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKHX TYMAaHUCTHUECKHUX M JIEMOKPATHYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIESTEIBHOCTh B HMHTEpECaX T'Pa)KTaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHu3alnu;

YMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeTETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMHPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTHXEHHUSM POCCUHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEJICHHUS;

CHOCOOHOCTh OIICHHWBATh CUTYAIMIO W NMPHUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUNBOTO OYyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOYask 3CTETHUKY HAYYHOTO TBOPYECTBA, IPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3muyHbiM chepam mpodecCHOHATBPHOW AEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyei
npodeccun 1 peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30oBaHUIO M CaMOOOpa30BaHMIO B 001acTH (PU3HMKMU HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

Cc(OPMUPOBAHHOCTh SKOJIOTHYECKOH KYJIBTYpBl, OCO3HAaHHME TJO00AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;



IJIAHUPOBAHUE M OCYILIECTBICHUE ACUCTBUU B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUYECTBA;

paclIMpEeHHE ONIbITa JEATEIbHOCTH OJKOJOTMYECKOM HAIPaBICHHOCTM Ha OCHOBE
UMEOIIUXCcs 3HaHUi 110 (u3uke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHNS:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

0CO3HaHME LIEHHOCTH Hay4HOH NeSTeIbHOCTH, FTOTOBHOCTh B IIpoliecce U3y4eHUs (QU3NKU
OCYILIECTBIIATH MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIBHOCTh HHIUBUIYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornueckne AeHCTBUA:

CaMOCTOSITEIILHO (POPMYJTUPOBATh W aKTyalIM3UPOBaTh NPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPECIIATH IEJIH JeATSIIbHOCTH, 33]]aBaTh MApaMEeTPhl M KPUTSPUH UX TOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX (PU3NUYCCKUX SBICHUSIX;

pa3pabarbeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMCIOIIMXCS MaTepPHaIbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JCSITEIHLHOCTH, OIEHUBATH COOTBETCTBHUE PE3YJIHTATOB IEJISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACITCIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHSX pPEATLHOTO, BHPTYaTbHOTO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPY PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarejbckue AeMCTBYSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH TOHATHSAMH W METOJaMH (PU3NICCKOM
HAYKU;

BJIQJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEICKON W MPOSKTHOM JIEATEeIHhHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MTOMCKY METOJIOB PEIICHHS 3a/1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BIQJIETh BUJAMU JEATEIHHOCTH IO MOJYYEHHI0O HOBOTO 3HAHUS, €ro HMHTEpIpeTaIuH,
MpeoOpa3oBaHNI0O M TPHUMEHCHUIO B PA3IMYHBIX YYEOHBIX CUTYyallUsIX, B TOM YHUCIC TIpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3UW W aKTyaJIM3WpPOBaTh 33Jady, BBIJIBUTAThH
TUMNOTe3y €€ pelleHHs, HaXOAUTh apTryMEHTHI IS JIOKa3aTelbCTBA CBOMX YTBEPIKIICHUH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTESPUH PEIICHUS;

AHATM3UPOBATH MOJYYCHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KpUTHUECKH OIICHUBATH
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON JAESITENLHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 00JIACTh KU3HEICITSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIE WJICH, TIpeJIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAOIINE ATbTCPHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOJIydeHUsT MHPOPMAIUU (PU3UIECKOTO COJEPKAHUS M3 HMCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBIISATh IOWCK, aHAIMW3, CHUCTEMATH3AIMI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3INYHbIX BUOB U (DOPM MpeICTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIHH;



UCIIOJIb30BaTh CPEACTBAa HMH(POPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTHI B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/a4 C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpKAaHUSA B PA3IUYHBIX (dopMmarax c yd&€ToM
Ha3HayeHus WHGOpPMAlMM M UEJIEeBOM ayAUTOPUM, BBIOUpas ONTUMAaJIbHYIO GopMy
IIPEJICTaBICHUS U BU3YyaJIU3aLUH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3MKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHUBH1yaIbHON paboThI;

BbIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX AEUCTBUM C yuyé€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LM COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH M KOOPIAWHHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJUd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOT0 YYaCTHHUKA KOMaH/bI B OOIIUN pe3ynbTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE INPOEKTHI, OLIEHMUBAThb MJEU C IO3ULUN HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIIAATh IIO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B pa3IUYHBIX CUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISTh ITO3HABATEIBHYIO NEATEIBHOCTh B 007acTH (U3WKHA U
ACTPOHOMUH, BBISIBISITH MIPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIFHO COCTABJIATH TUIAH PEIICHHs] PacYETHBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBIMOJIHEHUS] TMPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuIupsATh paMKH YI€OHOTO TIPEMETa Ha OCHOBE JIMYHBIX TPEAIOYTEHHIA;

JienaTh OCO3HAaHHBIA BBIOOP, apryMEHTHpOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;

OIICHUBATh MTPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO JSPYIUIMH B 007acTH  (DHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTH, OICHUBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;

BJIQ/ICTh HABBIKAMU MO3HABATEIHLHOU PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBHIA
Y MBICITUTEIFHBIX MTPOIECCOB, UX PE3YIbTATOB M OCHOBAHHIA,

UCTIOJIb30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TPU aHAIIA3E PE3YIIbTATOB NEATEIHHOCTH;

MPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIU3E PE3YIIbTATOB IEATEIHHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.



B nporecce noctikeHust TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MTPOrpaMMBbl 1O (pu3HKe JUIst
YPOBHSI CpeHero o0iiero oopa3oBaHus y OOy4YaOIIUXCSl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAIOoaralouuii copMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHUue [IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K SMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIKOYAIOLIEH CTPEMIICHHE K JOCTHKECHHUIO LIEIU M YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOUX BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpAaUBaTh OTHOILIECHUS C JIPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

HPEAMETHBLIE PE3YJIbTATHBI

K xonuy oOyuenus B 10 kiaacce npeameTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (UMUK B (POPMUPOBAHUH COBPEMEHHOM
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B MPAKTUYECKOH
JNeITeIILHOCTH JIFOICH;

YUUTBIBATh TPAHMIIBI MPUMEHEHHMsI HM3YyYEHHBIX (U3MUECKUX MOJeNneil: MmarepuaibHast
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEN M TBEPABIX TEJ, TOUCYHBIN DJIEKTPUUECKHUN 3aps] NpU PELIECHUU
buznyeckux 3aaay;

pacrio3HaBaTh (hu3nyeckue sBJICHUs (Tpolecchl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUsS BEUIeCTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MpPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHHE TI0 OKPY)KHOCTH, WHEpLHMs, B3auMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 0o0BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNUHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAKHOCTH BO3/lyXa, NOBBILICHHE JABJICHMs ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HM30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3aps/10B;

OMKCHIBaTh MEXaHUYECKOE IBUKEHHE, HCIONb3Yys (U3HUECKHe BEJIWYUHBI: KOOPAMHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHUJla, UMITYJIbC Tela, KHHETHYECKasl
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UUECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHsI U eIMHUIbI, HAXOAUTh (OPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBaTh W3YYECHHbIE TEIUIOBbIE CBOWCTBA TEI U TEIUIOBbIE SBJICHMS, MCIIONb3YS
¢u3nueckue BENIWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKash SHEeprus
XAOTUYECKOT0 JIBWKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ], KOJWYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYMH,
uX OOO3HAYEHMS M EIAMHHUIBL, HAXOAUTHb (OPMYINbI, CBSA3BIBAIOLIME JAHHYI0 (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M AJIEKTPUUYECKUE SIBICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKUM 3apsiil, JIEKTpUYECKoe IOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3sHOCTh IOTEHLUMAIOB; IIPU OIHCAHUU IPaBUIBHO
TPAKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAU€HUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



AHATM3UPOBATh (PU3MUYECKUE TPOLECChl U SBICHUS, UCHONB3YyS (U3HUECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIIPaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpPEJHEH KHUHETHYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC ITPUHIIUIIBI ICUCTBUS MAILIKMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO UCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBINOJIHATh 3KCIIEPUMEHTHl 10 MCCIEIOBAHUIO (DM3WYECKUX SBICHUH M MPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOT0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TMPSIMbIE W KOCBEHHBbIE H3MEPEHHUS (U3MYECKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy (PU3NYECKUMH BEIMYMHAMHU C UCIIOJIB30BaHUEM MPSIMBIX
U3MEPEHHM, TP 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3YIbTaThl MOJYUYCHHOU
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAE TaOnul © TpaduKOB, JelaTh BHIBOJABI IO
pe3ysibTaTtaM UCCIe0BaHMUS;

coOnronarh mpaBuia Oe30MacHOro Tpyda MpH MPOBEACHUM HCCIENOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemath pacy€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKONW MOJAEIbIO, HCIOJIb3YS
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33/1a4i BHIOUPATh (PUINUYECKYIO
MOJIEJIb, BBIIETATh (PU3NUYECKHE BETUYUHBI M (OPMYJBI, HEOOXOIUMBIC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemiaTh KauyeCTBEHHBIC 3a7a4M: BBICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUMBYIO IIEMIOUKY
paccyXIeHUl ¢ OTOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCIOJIb30BaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPIPETAIMH U TPEICTaBICHUS y4eOHOU U
HAy4YHO-TIOMYJSIPHOM HWH(POPMAIIMH, TOTYYEHHON W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKHU
aHATM3UPOBATH MOTyYaeMyto HH(OPMAILIUIO;

MPUBOAUTH TIPUMEPHI BKJIaJIla POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BAaTh TEOpPETHYECKHE 3HAaHUS MO0 (U3UKE B TIOBCEJHEBHOW JKHM3HM JUIS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMHU, TS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHHS B OKpY KalolIeil cpee;

paboTaTh B rpyMIe C BHIMOIHEHUEM PA3IUYHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PadOTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U  IJIAaHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB TIPYIIIbI B
peleHne paccMaTpuBaeMoN IPOOIEMBI.

K xonuy oOyuenus B 11 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

JIEMOHCTPUPOBATh Ha MpPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TE€XHOJOTHH, B IIPAKTUYECKOU
NEeSITEIbHOCTH JIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS HW3YYEHHBIX (U3NUYECKUX MOJIENICH: TOUYCUHBIH
JNIEKTPUYECKUN 3apsil, Jyd CBETa, TOYECYHBIM MCTOYHUK CBETa, SJCpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/ipa MpH pelIeHnH (PU3NIECKUX 3a/1aY;



pacrio3HaBaTh (hu3nyecKkue sBJICHUS (TpoLecchl) U OOBICHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
WHAYKIHS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBUXKYLIUICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOJSIpU3ALUS CBETa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii d3hpdekt (poroaddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOrO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YyUEHHBIE CBOMCTBAa BELIECTBA (SJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD Pa3IMYHBIX CPENl) U IJIEKTPOMATrHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DIIEKTPUYECKHH 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUila JUH3bI, NPU OINUCAHUU MPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3y4YCHHBIC KBAHTOBBIC SIBIICHHS M TPOLECCH], HCHOIB3Yysd (U3NIECKHE
BEJIMUMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3MUECKON BETUYHHBI;

AQHAIN3UPOBATh (U3UYECKUE TPOLECChl U SIBIEHUS, UCHOIb3Ysl (U3NYECKUE 3aKOHBI U
OpUHIUNBL:  3aKkOH OMa, 3aKOHbBI IOCIIEAOBAaTENbHOIO UM MapaJlIebHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
OPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMNHmITEeHHa Ui (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruM, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOro 3apsAja, 3aKOH COXPAHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNiATh HAIpaBieHWE BEKTOpa MHAYKIUM MAarHUTHOTO MOJs MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OIKCHIBATh N300pa’keHHe, CO3/IaBaeMOe MIIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAaHUI0 (PU3MUECKHX SBICHUH U MPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: TMpu 3TOM  (OpPMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh NpPSMbIE M KOCBEHHbIE M3MEPEHUS (U3MUECKUX BEJIWYUH, IMPH 3TOM
BBIOMPATh ONTHUMAJBHBII CIIOCOO W3MEPEHUsT M HCIOJIb30BATh HM3BECTHBIE METOIBI OLEHKHU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAaHUEM IMPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
UCCJIEJIOBAHMUS,

coOmoaTh mpaBwia OE30MacHOTO TpyJda MPH TNPOBEACHHM HCCIEAOBAHUM B pamKax
y4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBbHBIX YCTPOHCTB U J1aO0OpaToOpHOro 000pyIOBAHUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HUCHOIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIB], HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BBIOMPATh (PU3HUECKYIO



MOJIeNIb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (POPMYIBI, HEOOXOAMMBIE UIsl €€ pelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAILHOCTH MTOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIIMUYHHBI,

pelarb KadyeCTBEHHbIC 3aJa4d: BBICTPAWBATh JIOTUYECKU HENPOTUBOPEUMBYIO LIENOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKHE SBICHHUS;

UCTIOJIB30BAaTh TPH  pEIICHUH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH()OPMALMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyto HH(POPMALUIO;

OOBSACHATH NPUHLIMIIBI AEUCTBUS MAILLUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3jinyarh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B TIOBCEJHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAayKH, B 00BsACHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HaHUS 10 (U3MKE B IOBCEAHEBHOW JKU3HU JUIS
oOecrieyeHns 6€30MaCHOCTH MTPHU 0OpALEHUHU C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10POBbs U COOJIIOIEHNS HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPYKAIOILEH Cpele;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PaboOTy
TPYIIbI, PalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB I'PYIIIBI B
pelIeHNne paccMaTpUBAEMON ITPOOIIEMBI.



TemaTnyeckoe MIIAHNPOBAHUE

10 KJIACC
KonnyecTBo yacoB
Ne HaunmeHoBaHue pa3/ie/ioB H TEM DjekTpoHHbIe (HPPOBbHIE)
n/n NMPOrpamMMbl Bcero Kontpo:abubie IpakTyecKue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
‘Pa:men 1. DUBUKA U METOAbI HAYUHOI'O ITIO3HAHUS ‘
‘1.1 HCDHsHKa U METO/IbI HAYYHOT'O TIO3HAHMSI HZ H H HBHGHI/IOTeKa IHOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 paszeny HZ H ‘
IPazien 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H5 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HI[I/IHaMI/IKa H? H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHLI COXPAHEHHUS B MEXaHHUKE H6 Hl Hl HBI/I6J‘II/IOTeKa HOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 paszeny H18 H ‘
‘Pa3zle.l1 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA ‘
3.1 ?;0‘;‘1’43; MOTEKYIAPHO-KIHETIECKOH 9 1 BuGnnorexa LIOK https://m.eds00.ru/7f41bf72
‘3.2 HOCHOBH TEPMOJIUHAMHUKHI HlO Hl H HBI/I6J‘II/IOTeKa IMOK https://m.edso00.ru/7f41bf72 ‘
3.3 ﬁg:g;i’le COCTOSHHA BeIIeCTBa. DasoBhie 5 Bbubanorexa I{OK https://m.edsoo.ru/7f41bf72
‘I/IToro IO pa3feny H24 H ‘
[Pasnen 4. SJTEKTPOJAMHAMUKA |
‘4.1 HSneKTpOCTaTHKa HlO H Hl HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 TocTOAHHRIH dreKkTpHeckuit TOK. TokH B 12 1 bub6muoreka IOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeax

‘I/ITOFO 10 pasjeny H22 H ‘
‘PezepBﬁoe BpeMst HZ H H H ‘
(OBLLEE KOJMYECTBO YACOB I10 68 |3 3 [ |
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‘ KoauyecTBo 4acoB ‘
No HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
n/n NMPOrpamMMbl Bcero Kontpo:abubie IpakTyecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
IIPOTPAMME | [ | [ |
11 KJIACC
‘ KoauuecTBo yacoB ‘
No HaumeHoBaHue pa3aesioB U TeM DJieKTpoHHbIE (HM(POBbIE) 00pa3oBaTeIbLHBIE
/i POrpaMMbI Beero KonTposabHbie IIpakTuyeckue pecypes
padoThI padoThI
Pazziea 1. JJIEKTPOJMHAMMKA |
11 Maruutioe nose. SneKTpOMarHuTHaA 11 1 3 bubnrorexa L{TOK https://m.edsoo.ru/7f41c97c
WHYKIIHS
‘I/ITOFO 0 pasaeny Hll H ‘
Pazziea 2. KOJIEBAHUSI M BOJIHbI |
2.1 MexanuiecKkue u SJIeKTpoMarHUTHbIE 9 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
KoJieOaHus

2.2 Zéi’;?mecme M OJICKTPOMATHUTHDIC g 1 Bbubmmoreka [OK https://m.edsoo.ru/7f41¢c97¢
2.3 ||OnTuka 0 | I3 |Bu6mioTexa [TOK https:/m.edso0.ru/7f41c97c |
‘I/ITOFO 10 paseny H24 H ‘

‘Pamen 3. OCHOBBI CIEIMUAJIbHONU TEOPUU OTHOCUTEJBbHOCTH

3.1 OCHOBBI CHIeHATLROM TeOpHH 4 1 bubnunorexa L{TOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH

‘I/ITOFO o paszeny H4 H ‘

[Pazes 4. KBAHTOBASI ®U3UKA |

‘4.1 HGJIeMeHTLI KBAHTOBOM OITHUKH H6 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘

‘4.2 HCTpoeHHe aToma H4 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘

4.3 ||ATomuoe srpo 5 | | [Bu6maorexa 1[OK https://m.edsoo.ru/7f41c97¢c |
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‘ KosmmyecTBo yacoB

Ne HaumMeHoBaHUe pa3iesioB H TeM DJieKTpOoHHbBbIE (IU(POBbIE) 00pa3oBaTeIbHbIE

n/n NPOrpaMMBbI Beero K‘“;Ta%‘::;‘l’:"‘e Hpa{:‘;ﬁ”:;‘:;"“e pecypcbl
‘I/ITOFO 0 pazaeny H15 H ‘
[Pasaen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®U3UKU |
‘5.1 HSﬂeMeHTH ACTPOHOMHMH U acTPOPU3UKU “7 Hl H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 paszeny H? H ‘
IPazzen 6. OGOBIIAIOIIEE IOBTOPEHUE |
‘6.1 HO6o6ma}0mee MTOBTOPCHHE H4 H H HBI/I6J‘II/IOTeKa ILHOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 pasaeny H4 H ‘
‘Ha3Ba}me MOYJIsA ‘
‘PesepBHoe BpeMsI H3 H H H ‘
OBHIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOT'PAMME
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