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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3nke 0a30BOro YpOBHSI Ha YPOBHE CpPEIIHErO
ob1iero oopazoBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHUH U TpeOOBaHUI
K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpamMMbl,
npencrasieHHbix B I'OC COO, a Ttakke ¢ yd€roM (QeaepaibHOil
paboueit mporpaMmbl BOCIIUTAHUS U KOHIICTIIIMK TPENoAaBaHusl yueOHOTO
npenmera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHuzaiusax Poccuiickoit
®denepanuu, pealiu3yIMX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Conepxanue  mporpamMmbl 1o (U3MKE  HaAMpaBiIeHO  Ha
dbopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa oOydarouuxcs 10—
11 kmaccoB npu oOydyeHuM ux (Qu3rvke Ha 0a30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOrO  moaxona. Ilporpamma 1o  gusuke
cootBeTcTBYyeT TpeboBanusam PI'OC COO k  mIaHHUpPyEeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM PE3yJIbTaTaM 00ydeHUS,
a TaKXKe YYUTHIBAET HEOOXOJUMOCTh peaM3aluU MEKIPEIMETHBIX
CBs3eH (DM3MKU C €CTECTBEHHO-HAyYHBIMU y4eOHBIMHU TpenMeramu. B
HEW ONpEeNEeNsIOTCS OCHOBHBIC 1€MW H3y4YeHUs (PU3UKH Ha YpOBHE
cpenHero oOIero oOpa3oBaHus, IUIAHUPYEMbIE Pe3ylbTaThl OCBOCHUS
Kypca (U3MKH: JUYHOCTHBIC, METaNpeIMETHbIe, MpeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HKU Ha 6a30BOM
YpOBHE, B TOM 4YHCJIE MPEAMETHBbIC pPe3yJbTaThl IO ToJlaM
0o0yueHus;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm o0ydeHusl.

du3nka Kak Hayka 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs
B KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa
B CHCTeMY 3HaHUU 00 okpyxkaromiem mupe. llkonbHbIi Kype Qusukm —
CUCTEMOOOPA3yIONUi ISl €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB,
MOCKOJIBKY (PU3MYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Ouonorueir, ¢usnueckol reorpaduern U
actpoHomuei. Vcmonb30BaHWEe W aKTUBHOE MNPUMEHEHHE (DU3UYECKUX
3HAHUU OTMpEEseT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
chepe dHEPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, TOJIYYEHHSI HOBBIX
MaTepHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU U Apyrux. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaJl B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTUHBI MUpa oOydarouuxcsi, B (OpMHUPOBAHUE YMEHUU MPUMEHSTH
HAyYHbIH METOJ] TIO3HAHUS TIPU  BBIIIOJIHEHUH HWMH  y4E€OHBIX
UCCIICJOBAHUM.

B ocHOBy Kkypca ¢u3MKM s YPOBHS CpPEAHEro  OOIIero
o0pa3oBaHUsI TOJOXKEH PSI UACH, KOTOpPhIe MOKHO paccMaTpuUBaTh Kak
MIPUHITUTIBI €TO TIOCTPOCHMUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCA
JIOTUYECKHA 3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3esioB
(GU3MKK, BKIIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOU
(duzuku.

Hoesn eenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca
busnkn 00BeMHEH BOKPYT (M3MYECKUX Teopuid. Bemymmm B Kypce
aBisieTcs:  (OPMHUPOBAHUE TIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U MOJIE.



Hoess  eymanumapuzayuu. EE  peanmmzauust  mpezmnosaraet
UCIOJIb30BAaHUE T'YMAaHUTAPHOTO TMOTEHIMana (U3MUECKOW HAYKH,
OCMBICJICHUE CBSI3U Pa3BUTHs (PU3UKU C pa3BUTHUEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMU, HPABCTBEHHBIMU u AKOJIOTUYECKUMU
nmpoOJjieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gbu3uku mpesmnoaraet
3HAKOMCTBO C IIUPOKAM KpPYrOM TEXHUYECKUX M TEXHOJIOTHYECKUX
NPUIOKEHUN N3YYEHHBIX TEOPUH U 3aKOHOB.

Hoesa  skonoeuzayuu  peamusyeTcss  IMOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJIEPAHUs, TOCBSIIEHHBIX HKOJIOTHYECKUM TMpodiemMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a Takke 00CYXIeHUS MPOOJIEM PAMOHATBLHOTO MPUPOAONOIL30BAHUS U
AKOJIOTUYECKOI 0€30MacCHOCTH.

Crep’HEBBIMU AJIEMEHTaMH Kypca (U3UKKA Ha YPOBHE CpPEIIHETrO
oOmiero oOpa3oBaHusi SBISIIOTCA (uznueckue Teopuu (hopmupoBaHue
MPEICTABICHUH O CTPYKTYpE IMOCTPOCHHUS (U3MYECKON TEOpUH, POIH
GyHIaMEHTAIbHBIX ~ 3aKOHOB M  TPHUHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPHUPOAE, TPaHUIAX NPUMEHUMOCTH TEOPHUH, s
OTKCAaHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOLIECCOB).

CuCTeMHO-IeSITeTLHOCTHBIN MOJX0J] B Kypce (DU3UKHU peain3yercs
IIPEXKJIe BCETrO 3a CUET OpraHU3aAlMU dKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuvaroruxcsi. g 6a3oBoro ypoBHsS Kypca (UMK — 93TO
UCIIOJIb30BaHUE CUCTEMBI (bpOoHTaTBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOpPhIE B Iporpamme IIo
¢usrke 0O0bENUHEHBI B OOIIUN CIHCOK YYEHWYECKHUX MPAKTHUECKHUX
pabot. Beifienenne B yKazaHHOM TiepeuHe JabopaTOpHBIX paboT,
POBOJUMBIX JIJII KOHTPOJS U OLIEHKH, OCYHIECTBISICTCS YYaCTHUKAMHU
00pa3oBaTeNbLHOTO MPOIIecca UCXO/I U3 OCOOCHHOCTEN TIIIAaHUPOBAHUS U
ocHameHus kabmHera (u3uku. [Ipm 3TOM oOecmeumBaeTCs OBIAJACHUE
OOyJaroIIMMUCS  YMEHUSIMH  TPOBOJIUTH  KOCBEHHBIE  H3MEPEHUS,
UCCJICIOBAHUSI 3aBUCUMOCTEM (M3MUECKUX BEIMYMH M TOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KECHHBIX TUITOTE3.

bonbpmoe  BHHMMaHHWE — yAENAETCS ~ PEIICHUIO  PACUYETHBIX |
KaueCTBEHHBIX 3amad. [lpu 3TOM 111 pacu€THBIX 3a1ad MPUOPUTETOM
ABJISIIOTCS  3aJlaud € SIBHO  3aJaHHOM  (PUBMYECKOW  MOJIEINbIO,
MO3BOJISIONTME TPUMEHSTh U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjieyia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 PA3HBIX Pa3JeioB.
JIist  KauyecTBEHHBIX 3ajlad MPUOPUTETOM SIBIAIOTCS 3aJaHMsl Ha
0oOBsACHEHHE TIpOTEKaHWs (U3UYECKUX SBJICHUA H TIPOIECCOB B
OKpYy’Karolel »XW3HH, TpeOyromue BbIOOpa (U3HMYECKOW MOACTH IS
CUTYaIINH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu GI'OC COO k marepuaibHO-
TEXHUYECKOMY oOecreueHno y4eOHOro mporecca 0a30BbI ypOBEHD
Kypca (U3MKH Ha YPOBHE CpeaHEro ooOimero oOpa3oBaHUS JOJHKECH
M3Yy4aThCsl B YCJIOBHSIX MPEAMETHOTO KabmHeTa (GU3UKU WM B YCIOBUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
B xabuHere u3MKuM JODKHO OBITH HeOOXoaumoe J1abopaTOpHOE
o0opy0BaHuE ISl BBIMOJHEHUS YKa3aHHBIX B TporpaMme 1o (usuke
YYCHUYECKUX MPAKTUIECKUX pabor u JIEMOHCTPAIIMOHHOE
o0opy0BaHUE.



JleMoHCTpalinoHHOE 000pyIoBaHue (HOPMUPYETCS B COOTBETCTBHUU
C TMPUHLUIOM MHUHUMAIBHOM  JIOCTAaTOYHOCTH U  00O€CleurBaeT
MIOCTAHOBKY TEPEUYUCIICHHBIX B TMporpaMme MO0 (QU3MUKE KIHOYEBbIX
NEMOHCTpAUUNA I UCCIECAOBAHUS M3Y4YaeMBbIX SIBJCHUWA U MPOLECCOB,
AMIIUPUYECKUX M  (PYHIAMEHTAJbHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTopHoe 00OpyAOBaHUE I YYCHHUUYECKUX MPAKTHUYECKUX
pabor dopmupyeTrcs B BHJIE€ TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieunBaeTcsl B pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOYyYaroluxcs.
TemaTuyeckue KOMILIEKTHI 1a00paTOPHOTrO 000pyA0BaHUS JOJHKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU AaHAJIOTOBBIX U HU(PPOBBIX
npuOOpoOB, a TaKKe KOMITBIOTEPHBIX H3MEPUTENIbHBIX CHUCTEM B BUJEC
1M (ppoBBIX TabOpaTOPHil.

OCHOBHBIMHU TEJISIMH HM3y4eHHUs (PU3UKK B 0OOIIEeM 0Opa3oBaHUU
SBJISIFOTCSL:

e (QopMupoBaHue wuUHTEpecCa M CTPEMIICHHUS OOYy4YaloImUXCsi K

HAyYHOMY M3YYECHUIO MPUPOIBI, PA3BUTUE UX UHTEIUICKTYAJIbHBIX
U TBOPYECKHUX CIIOCOOHOCTE;

e PpAa3BUTHE MPEACTABICHUA O HAYYHOM METOAE TMO3HAHHUS U
dbopmupoBaHue MCCIIEI0BATEIIbCKOTO OTHOULICHHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS Kak pe3yibTaTa
U3YYCHUS] OCHOB CTPOCHHS Marepuu H (PyHIaMEHTaJIbHBIX
3aKOHOB (DU3HKHU;

e (opMupoBaHue yMeHUN OOBACHSTH SIBJICHUS C HCIOJIb30BAHUEM
(u3HUecKrX 3HAaHUHM 1 HAYYHBIX JOKA3aTeIbCTB;

e (QopMupoBaHue MpEACTaBICHUN O PO (PUBUKHU JJIST PA3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHMA.

JlocTikeHre ATUX Ieel 00ecTieunBaeTCsl PEIICHUEM CIICTYIOITUX
3a/1a4y B MpoIlecce M3ydeHUus: Kypca (DU3UKU HA YPOBHE CPEAHETO OOIIETO
00pa3oBaHUs:

e TpHOOpPETeHHE CHCTeMbl 3HAaHUH 00 oO0mux Qu3nIeCKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHUSX, BKIIOYAs MEXAHUKY,
MOJIEKYJISIPHYIO (DPU3HKY, JIEKTPOJNHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPODUZUKY;

e (opMupoBaHuE yMEHUN MPUMEHSATH TEOPETUUECCKUE 3HAHUS IS
00BbsCHeHUs] (PU3NYECKUX SIBICHUN B MPUPOJAE U JJIS MPUHSATHUS
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOU KU3HU;

e OCBOGHHE CMOCOOOB pEIHICHUS pa3IWYHBIX 3a7a4 C SBHO
3aJlaHHON (PU3MYECKON MOJENbI0, 3a]ad, IO0JIPa3yMEBAIOIINX
CaMOCTOSTENIbHOE CO37aHue (DU3UUYECKON MOJENH, aJeKBaTHOU
YCJIOBUSIM 33]1a4H;

e TMOHMMaHHWE (UMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKHUX ITPOLECCOB, HX
BIIMSIHUSI HA OKPYKAIOLIYIO CPEAY;

e OBJIAJICHUE METOJIAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUSA U
MpOBEACHUS  (PU3NYECKUX  DKCIIEPUMEHTOB, aHAlW3a W
WHTEpHpeTanun UHPOpMAIlUK, OMPEEICHUs JOCTOBEPHOCTU
MIOJIyY€HHOT'O PE3YJIbTaTa;

e CO3JaHME YCIOBHUM JUISI  pPa3BUTUS YMEHUW MPOEKTHO-
HCCJIEI0BATEIIbCKOW, TBOPUECKOU JIESITETbHOCTH.



Ha usyuenne ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETrO
obmero obpazoBanus orBoautcs 136 gacoB: B 10 kimacce — 68 dacoB (2
yaca B Hezelo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipensaraemeiii B nmporpamme no (pusuke nepeyeHsb J1adopaTOPHBIX
U MPAKTHUYECKUX PabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JElacT
BBIOOpD TMpPOBEJCHUS JIA0OPAaTOPHBIX pPabOT M OMNBITOB C YYETOM
UHIVBUYaJIbHbBIX 0COOEHHOCTEM 00y4JaronInxcs.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

®duzuka — Hayka o npupoje. HaydHble MeTOAbl TO3HAHUS
OKpyXxarmiero mupa. Pojib 3KCEepuMEHTa W TEOpUH B IIPOIECCE
MTO3HAHUS TTPUPOJIbI. DKCIIEPUMEHT B (hPH3HUKE.

MopenupoBanue (¢GU3HMYECKUX SIBJICHUM U TMpolieccoB. Hayunbie
runore3bl. OU3NYECKue 3aKOHBI M TEOpHHU. ['paHuUIlbl MPUMEHUMOCTH
dbu3udecknx 3akoHOB. [IpUHIIMI COOTBETCTBUS.

Pons u mecto ¢u3uku B (POpMHpPOBAHHMH COBPEMEHHOM HAy4YHOM
KapTUHBI MUPA, B TPAKTUYECKOMN AEATEIHLHOCTH JIIO/ICH.

Jlemoncmpayuu

AHajoroBsie u 1dpoBbIe W3MEPUTEIIBLHBIC PpUOOPHI,
KOMIIBIOTEPHBIC JATUYMKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe JBUXKEHHE. OTHOCUTEIBHOCTh MEXaHHMYECKOTO
nBmxeHus. Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpelmHSAS CKOPOCTh, MIHOBEHHAs
CKOPOCTh) U YCKOPEHHE MAaTepHAIbHOM TOYKH, MX MPOSKIIMH Ha OCH
cucteMbl KoopauHat. ClI0kKeHHE MepEeMENICHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PABHOYCKOPEHHOE MPSIMOJMHEWHOE JBUKCHUE.
I'paduku 3aBUCHMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHS, NyTH H
MepeMENICHNUs MaTepUaIbHONW TOUYKH OT BPEMEHHU.

CBoOoaHOE majieHue. Y CKOpeHre CBOOOIHOTO MaICHUS.

KpuBonuuennoe nBuxkeHue. JIBHKEHME MATEPUAIBHOM TOYKHU I10
OKPYHOCTH C ITIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb,
JIMHENHAas CKOPOCTb. ITepuon U 4acroTa oOparlieHus.
LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
CIIUIOMETP, ABH>KEHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCU€Ta, WJUIIOCTpaldsl KUHEMAaTHYECKUX
XapaKTEPUCTUK JIBUKCHHUS.

IIpeoOpa3zoBanre  JOBMKEHHMH C  HCIOJIB30BAaHHUEM  IPOCTHIX
MEXaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEeKEHHOM POCTPAHCTBE.

Habmronenune aBrkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafeHUSI.

Hanpasnenue ckopocTu npu ABUKEHHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaAaBHOMEPHOIO [BWXKEHHS C LEIbK ONPEACICHUS
MT'HOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS] MEXAY IMYTAMH, IPOUICHHBIMU TEJIOM
3a  MOCJHEAOBATEIbHbIE  paBHbIE  MPOMEXKYTKM  BPEMEHU  IpH
PaBHOYCKOPEHHOM JBH>)KEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.



N3yuenue aBMxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocutenbHOCTH ['amuies. IlepBeii 3akoH HbroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cuil. Bropol 3akoH
HeroToHa nma marepuanbHOW TOYKM. Tpetnit 3akoH HproToHa st
MaTE€pUAIIbHBIX TOYEK.

3akoH BcemupHOro TaroteHus. Cuima  Tsokectn.  Ilepsad
KOCMHYECKast CKOPOCTb.

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

Tpenne. Buasl Tpenust (TOKOs, CKOJNbXKEHMs, KaueHus). Cuia
TpeHusd. Cyxoe TpeHue. Cuna TpeHUsl CKOJIbKEHUS U CUJIa TPEHUSI TTOKOSL.
Kosdpdumment tpenus. Cuiia CONpOTHBICHHUS MPU JBWKEHUU Tela B
AKUJKOCTH WJIH Tase.

[TocTynarenbHOe U BpalaTeIbHOE ABUKEHUE a0COIOTHO TBEPIOTO
Tea.

MOMEHT cuiIBl OTHOCHUTEIBHO OCH BpauleHus. I[limedo Ccuibl
Y ci1oBuUsl paBHOBECUS TBEPAOIO TEA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
IOJIIUITHUKH, IBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U ITAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HUccnenoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAOUIMX B
PY>XKUHE U PE3NHOBOM 00pasiie, OT Ux JAepopMaliuu.

HccnenoBanue ycinoBuii paBHOBECUS TBEPIAOTO TeNa, UMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NmMnynbec MartepualibHOW TOYKU (Tena), CUCTEMbl MaTE€pUaJIbHBIX
To4YeK. IMIynbC CUIIbI U U3MEHEHUE UMITYJIbCa Teja. 3AKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunetnueckass oHeprusi MarepuaibHOW TOukh. Teopema 00
W3MEHEHUH KHHETUYECKON SHEPTHUH.

[TorenunanbHasgs osHeprusd. lloTeHIManpHas SHEPTUS  YIPYro
nedhopMupoBaHHON TPy uHBL. [loTeHIManbHas PHEPrus Tena BOIU3H
MOBEPXHOCTH 3EMJIH.

[ToTenmuanpHbie W HEMOTCHIHMAIbHBIE CHIBL. CBs3b PabOTHI
HETIOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKON DHEPIUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuuecKkre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET,
KOTEP, NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

ITepexoa MOTEHITMATBHOMN YHEPTUH B KUHETHYECKYIO M OOpPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3yuenne abOCOMIOTHO HEYNPYyroro yjaapa ¢ TOMOIIbIO JABYX
OJIMHAKOBBIX HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYeCKOM
SHEPTUHU Tejla Ha IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsekyJsipaasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHUH U UX
onbITHOE 000ocHOBaHue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep
JNBIKCHUST M B3aUMOJCHCTBHS 4YacCTUIl BellecTBa. MOJEIM CTPOEHUs
ra3oB, KUJIKOCTEH W TBEPABIX TeI U OOBSICHEHUE CBOMCTB BEIIECTBA Ha
OCHOBE JTUX Mozenei. Macca u pasmepbl Monekyid. KoamdyecTBo
BemlectBa. [locTtositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. Illkama
temmneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYISIPHO-
KMHETUYECKOW TEOPUU UJEATBHOTO ra3a. AOCONIOTHAs TeMIeparypa Kak
Mepa CpeaHEell KHHETUYECKOW SHEPruu TEIUIOBOTO ABUKECHHSI YACTHI]
raza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianeiipona. 3akon JlaapToHa. M301poneccsl B UieaIbHOM
raze ¢ TIIOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. [ 'paduyeckoe
IpeICTaBIIEHHE U30IIPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHE:
TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbITel, AOKa3bIBAIOIIME JHCKPETHOE CTPOEHHWE  BELIECTBA,
doTorpaduu MOJIEKYJT OPraHUICCKUX COSTUHCHUI.

OnbIThl 110 U HY3UN KUIAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbIThl, OKa3bIBAIOUIME CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICCTBUS.

Mogenb, WILTIOCTpUPYIOLAs MPUPOY JaBJICHUS ra3a Ha CTEHKHU
cocyna.

OnbIThl, WIUTIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUSI HJI€AIBHOTO
rasa, U30IpOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Onpenenenue Macchl BO3JyXa B KIACCHOW KOMHATE€ HAa OCHOBE
M3MEpPEeHN 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhI BO3/IyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMyd COCTOSIHHS
Pa3pEXKEHHOTO rasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BrayTpeHnHnsis DHEPIUs
TEPMOJIMHAMHYECKONW CHUCTEMBI U CIOCOOBI €€ m3MeHeHwus. KommuecTBo



TEIJIOTHl W paboTa. BHYTpeHHsAsT 3HEprusi OJHOATOMHOTO HJEaIbHOTO
rasza. Buael Tenonepenadn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3IIyUEHUE.
VYienpHass TEIIOEMKOCTh BemecTBa. KoiMuecTBO  TEIUIOTHI  IMpHU
TeIIonepeaaye.

Ilonsarue 00 agmnadaTHOM MpoLiecce. ITepBblii 3aKOH
TepMoAuHaMHKHU. [IpruMeHeHrne mNepBOro 3akOHa TEPMOJIWHAMUKH K
uzonpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

Bropoit 3akon TtepMmoamHamuku. HeoOpaTumocTh mpoIeccoB B
IpUPOJIE.

TennoBele MamuHbl. [IpUHIUIIBI ACHCTBHUS TEIJIOBBIX MAIWH.
[IpeoOpazoBanust sHepruv B TemIOBbIX MamuHax. Koaddunuent
noJIe3HOro AeucTBus TemioBod MamuHbl. [ukn Kapro wu  ero
KO DUIIMEHT TMOJIE3HOTO  JIEUCTBUS.  DKOJIOTMUECKHE  MPOOJIEMBI
TEIJIOPHEPTETUKHU.

TexHuueckre yCTpOMCTBA U IIPAKTUYECKOE PUMEHEHUE: IBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEHW SHEpPrUM Tella MPH COBEPIICHUU PAOOTHI:
BbUIET TPOOKM U3 OYTBUIKM TMOJ] JEWCTBHEM CXXaTOro BO3ayXa,
HarpeBaHue dQupa B  JIATYHHOM  TpyOke  TyTéM  TpeHHUs
(BUICOIEMOHCTpAITHS).

N3MeHeHne BHYTPEHHEW »Hepru (TeMIeparypbl) Tella TIpHU
TeIUIonepeaaye.

OnbIT N0 aiabaTHOMY PACHIUPEHHIO BO3/1yXa (OIBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOHWHBI, JBUTATENsI BHYTPEHHETO CTOPaHMUS,
PEAKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[Tapoobpa3oBanue u KoHAeHcauus. Vcnmapenwe U KUICHHE.
AGcoioTHas 1 OTHOCUTENbHAS BIAKHOCTh BO3ayxa. HachleHHbIi map.
VYaenpHas TemioTa mapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpPaTyphl
KUIICHHS OT JABJICHUS.

Teépnoe Teno. Kpucramnuaeckue u amop@Hbie Tema. AHU30TPOIUS
CBOMCTB KpucTauioB. JKunkue kpucrtamibl. COBpeMEHHbIE MaTepHabl.
[lmaBnenne w KpuctauM3anus. YJIeJbHas TEIUIOTa IUIABJICHUS.
CyOaumarms.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU IOJYYEHHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIICHHBIX TAPOB.

Kurnenue npu noHMKEHHOM J1aBIICHUU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenne HarpeBaHuss ©  ITUIABJICHHWS]  KPUCTAJUTMYECKOTO
BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



I/I3M€pCHI/IC OTHOCHUTEIBHOM BIAXKHOCTH BO3ayXxa.

Paznen 4. JjeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3aums  Ten.  JJNEeKTpuyeckud  3apan. JlBa  Buaa

AJIEKTPUYECKUX 3apsI0B. [TIpoBoHMKH, JIADJICKTPUKHU 5|
MOJIYIPOBOAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.
B3aumoneiicteue 3apsa0B. 3aKkoH Kynona. ToueuHbIl

ANEKTPUYECKUN  3apsan.  OlekTpuyeckoe mone.  Hanpsox€éHHOCThb
ANEKTPUYECKOTO MOoJs. [IpuHIUII Cynepno3uuun 3JIEKTPUYECKUX TOJIEH.
JInHK HaNPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGorta cun snekrpoctatnueckoro mnois. [lorennuman. PasHocTh
nOTEeHUUANOB. [IpOBONHUKM W JUAIEKTPUKU B BJIEKTPOCTATUYECKOM
noJsie. /JlusnekTpuueckas MNpOHULIAEMOCTb.

Onektpoémkoctb.  KoHaeHcatop.  DNEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa. DHEPTruUs 3apsSKEHHOT0 KOHAEHCATOpA.

TexHuyeckne  yCTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHUE:
3JIEKTPOCKOIL, JIEKTPOMETP, AJIEKTPOCTATUYECKAsl 3alUTa, 3a3EMIICHUE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMHMPOBAJIBHBIN ammapar, CTpyHHBIH
IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IUJIOCKOTO  KOHJIEHCATOopa  OT
IJIOIIAIA TIJIACTUH, PACCTOSIHUSI MEXAY HUMH W JIUDJIEKTPHUUECKON
POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpudeckuii mox. Toku 6 paznuunvix
cpeoax

OJIEKTPUYECKUM TOK. YCJOBHUS CYHIECTBOBAHUSI 3JIEKTPUUYECKOTO
Toka. Mlctounuku Toka. Cuna Toka. [TocTOSTHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE  COMPOTUBIICHUE.  YJIEIbHOE  COIMPOTUBIICHHE
BeulectBa. llocnenosarensHoe, mapamieabHOE, CMEMIAHHOE COCIUHEHUE
IPOBOJHUKOB.

Pabota snmektpuueckoro toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA
Toka. 3akoH Owma Uil NOJMHOW (3aMKHYTOHM) 3JIEKTPUYECKON IEIu.
KopoTtkoe 3aMbikaHue.

DJIEKTPOHHAsI MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[HonynpoBonuuku. CoOCTBEHHAass W MpPUMECHAs MPOBOIUMOCTD
noyiynpoBogHukoB. CBoicTtBa p-N-nepexona. I[lomynpoBogHUKOBbBIE
IPUOOPHI.

DNEeKTpUYECKUd TOK B PacTBOpaXx M paciiaBax 3JIEKTPOIUTOB.
DNEKTPOIIUTHYECKAS TUCCOIUAIUS. DIECKTPOJIN3.

Onexktpuyeckuid  Tok B razax.  CaMoOCTOSTENbHBIA U
HECAaMOCTOATENbHBIN pa3psa. Monnus. [lnazma.

Texnuueckue  ycTpoicTBA M MPAKTHUYECKOE  MPUMEHEHHE:
aMIepMeTp, BOJIbTMETD, peocrar, MCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, SIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTUBIICHHUS, BAKYYMHBIH JHON, TEPMHUCTOPHI H
(boTOpE3UCTOPHI, NOTYNPOBOAHUKOBBIN IHO]], TajbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKA U HaMPSKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS HUIUHAPUYECKUX IMPOBOJHUKOB OT
JUTMHBI, TUTOIIA/IM MONIEPEYHOT0 CEYEHUS U MaTepHala.

CwMmeliaHHOE CO€IMHEHUE MTPOBOITHUKOB.

[Ipssmoe  uw3MepeHue  2NEeKTpoABMXKyiled  cuibl.  Koportkoe
3aMbIKaHUE TaJlbBAHMYECKOTO DJJIEMEHTa M OLIEHKa BHYTPEHHETO
COTPOTHUBJICHUS.

3aBUCUMOCTH CONPOTHUBJICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoit pa3psii v MPOBOIMMOCTh BO3TyXa.

OaHOCTOPOHHSISI MPOBOAMMOCTD JTNO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenune cMenmaHHOTrO COeTMHEHUS PE3UCTOPOB.

N3mepenne HSIEeKTpOABUKYIEH CHUJIIBI HMCTOYHUKA TOKA M €ro
BHYTPEHHETO COMPOTHUBIICHHUS.

Habmronenue amekTpoiusa.

MexknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku ©O6azoBoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCSL ¢ YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBS3EH C
KypcamMu MaTeMaTUKH, OMOJIOTHH, XUMUH, T€OrpaQuu U TEXHOJIOTHH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C H3YUYCHHEM METOJIOB
HAyYHOTO TIO3HAHUSA: SBJICHHE, HAy4YHbIA (haKT, TUNOTE3a, (PU3MUecKas
BEJMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE,
MOJIeJb, U3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl YPaBHEHHM, IMHEWHAS QYHKIINS,
napabona, runepOosa, ux rpa@uKkd U CBOWMCTBA, TPUTOHOMETPUUECKHE
GyHKIIMK:  CHUHYC, KOCHMHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIACCTBO, BEKTOPHI M HX MPOCKIMHW HA OCH
KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannueckoe IBIKEHUE B )KUBOUW mpupoje, muddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OpPraHW3MOB (BHJBI TeIIONEpEIadH,
TETJIOBOE PAaBHOBECHE), DJIEKTPUUECKHE SIBJICHHS B )KHBOU MPUPO/IC.

Xumus: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB H
MOJICKYJI, MOJIb BEIECTBAa, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJI, )KUIAKOCTEM M Ta30B, 3JEKTPUYECKUE CBOWCTBA METAJUIOB,
AIEKTPOTUTUIECKAS JTUCCOIMAIINS, TajTbBaHUKA.

l'eoepagus: BnaxHOCTH BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHuWE JABW)KEHUH C HMCHOJb30BaHUEM
MEXaHU3MOB, YYET TpPEHUS B TEXHUKE, MOJIIMITHUKUA, HCHOJIb30BAHHE
3aKOHA COXPAaHEHUS UMITyJIbca B TEXHUKE (pakeTa, BOAOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOUIIbHUK, KOHAMIIMOHEP, TEXHOJOTHUU TOJYyYEHUsS COBPEMEHHBIX
MaTepUaioB, B TOM YHUCJIE HAHOMATEPUAIOB, W HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE 3JIEKTPONPUOOPOB, KCEPOKC,

CTPYHHBIH IPUHTED, AJIEKTPOHArpeBaTEeIbHbIC npuOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.
11 KUIIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. I1eKmMpOMAZHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHUTHL. B3anMoJelcTBUE MOCTOSTHHBIX MarHUTOB.
MarnutHoe mnosie. BekTtop MarHutHOM — UHAYKOMH. [IpuHUMAD
CyHEpPHO3ULIMM MArHUTHBIX ToNek. JIMHUM MarHUTHOW WHAYKIUU.
KapTtuHa nHMI MarHMTHOW MHIYKIIMH TOJISI IOCTOSSHHBIX MAarHUTOB.

MarHutHo€ 1oJjie MPOBOAHUKA ¢ TOKOM. KapTuHa TUHUN MHIYKIAH
MAarHuTHOTO TOJI JUIMHHOTO TPSIMOTO MPOBOJHHUKA H 3aMKHYTOTO
KOJIBLIEBOTO TMPOBOJIHMKA, KaTymlku ¢ TokoM. OmblT Opcrena.
B3anmoeiicTBrE MPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HallpaBJICHUE.

Cuina JlopeHua, e€ MOAyJb U HalpaBleHHUE. J[BUKEHHE 3apsyKEHHOM
YaCTHIIBI B OJJHOPOJHOM MarHuTHOM mnoJje. Pabora cunsl Jlopenna.

SBneHne  »sneKTpoMarHuTHOM — wHAYKOWMU. IloTok  Bekropa
MarHUTHOW WHAYKIUU. OJEKTPOABWKYIIAS CHUJIAa HWHIYKIHU. 3aKOH
AIEKTPOMArHuTHOM MHIYyKIUU Dapajes.

BuxpeBoe anekTpuyeckoe moJie.  DIEKTPOABUKYIAs  cuja
UHIYKUHWHU B MPOBOJAHUKE, ABMKYIIEMCS MOCTYyHAaTEIbHO B OAHOPOIHOM
MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NHayKTUBHOCTh. SIBJI€HHME CAMOMHIAYKUHUH. OJIEKTPOJBUXKYILAS
CUJIa CAMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:

MTOCTOSTHHBIC MAarHuThlI, AIIEKTPOMAarHuTHI, 3JIEKTPOJIBUTATEIb,
YCKOPUTEHU AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TEYb.
Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MarHUTHOTO TTOJISL.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh SJEKTPOJBIKYIIEH CHUJIbl WHIYKIHU OT CKOPOCTH
W3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIMH.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

N3ydyeHne MarHuTHOTO I0JIs KaTyIIKU C TOKOM.

HccnenoBanue nercTBUs HOCTOSSHHOIO MAarHUTa Ha PaMKy € TOKOM.
Hccnenosanue sBiIeHUs JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 3J1eKmMpPOMACHUMHbIE KONEOAHUS

Koneb6arenbnast cuctema. CBOOOIHBIE MEXaHUYECKUE KOJeOaHUSI.
Napmonnyeckue konebanus. Ilepwon, wacrora, amrumTyna u  (dasa
kojeOanuii. [lpyXuHHBIH MasTHUK. MareMaTH4eCcKUuil  MasTHHK.
VYpaBHeHue rapMoHUYecKkux KojeOanuii. I[IpeBpaneHue sHepruu mnpu
rapMOHUYECKUX KOJIeOAHUSIX.

KonebGarenbupiit  koHTYp.  CBOOOJHBIE  AJIEKTPOMATHUTHBIC
Koje0aHusl B HJICaTbHOM KOJeOATebHOM KOHTYpe. AHAJIOTHS MEXKIY
MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU  KoyieOaHusMu. Dopmyiia
TomcoHa. 3aKOH COXpaHEHHsI SHEPIHMH B HJICATHLHOM KOJIeOATEIHLHOM

KOHTYpE.
[IpeacraBinenre o 3aTyXawIIMX KoJieOaHUsX. BBIHYKIEHHBIC
MEXaHUYECKHUE KoJIeOaHusl. Pe3onaHc. BriHyX1€eHHbBIE

AJIIEKTPOMATHUTHBIE KOJICOaHUSI.

ITepemennslil Tok. CUHYCOUIANIBHBIA TEPEMEHHBIA TOK. MOIIIHOCTB
NEPEMEHHOT0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA
Y HaIpsHKEHUS.

Tpancpopmarop. [IpousBojacTBo, mepenadya u  MNOTpediieHHE
ANEKTPUYECKON JHEPTHH. OJKOJIOTMYECKUE PUCKUA TPU TMPOU3BOACTBE
anekTposHepruu. KynbTypa  HCHONB30BaHHMS  AJIEKTPOIHEPTUHM B
IIOBCETHEBHOM KU3HU.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
JJIEKTPUYECKUN  3BOHOK, TE€HEparop MEPEMEHHOIO0 TOKa, JIMHUHU
3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanune mapaMeTpoB KoseOaTeIbHON CUCTEMBI (TIPYKUHHBIH
WM MAaT€MATUYECKU MAasiTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKA W HAIpPsDKEHUS OT
BPEMEHU) JIJIs1 AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc 1mpu mocienoBaTENbHOM — COCAMHEHUM — PE3UCTOPA,
KATYLIKU UHAYKTUBHOCTH U KOHJEHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJIbIX KoJieOaHUM Tpy3a Ha
HUTH OT JUIMHBI HUTH U MAacChl Tpy3a.

HccnegoBanne mepeMEHHOr0 TOKa B LENU W3 NOCIEAOBATEIIBHO
COCIMHEHHBIX KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 60JIHbL

Mexannueckrue BOJIHBIL, YCJIOBUs pacnpocTtpaHenus. llepuon.
CkopocTh  pacnpocTpaHeHus W JJiMHA BoJiHbL. llomepeunble U



OpOJOoJibHbIE BOJHBL. MHTepdepenuuss u audpakuus MeXxaHUYECKUX
BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3ByKa. BreicoTa ToHa. TeMOp
3BYKa.

DJIEKTPOMarHuTHBIE BOJIHBI. YcnoBus U3IIyYEHUS
ANIEKTPOMATrHUTHBIX BOJH. B3aumuas opuentanus BektopoB E, B, V B
ANEKTPOMAarHuTHOM  BOJHE. (CBOMCTBA  3JIEKTPOMATHUTHBIX  BOJIH:
OTpak€Hue, MPeOMIICHHE, MOoJsIpu3anus, AUPpaKius, HHTEPPEPEeHIIHS.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHNE 2IeKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IprHLIMIBI pauOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckue  ycTpoWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
MY3bIKQJIIbHBIE NHCTPYMEHTHI, YIbTPa3BYKOBAsl TUarHOCTUKA B TEXHUKE U
MEJUIMHE, pajap, paJuonNpUEMHHUK, TEJIEeBU30p, AaHTeHHa, TeiaedoH,
CBY-neusb.

Jlemoncmpayuu

OOpa3oBaHue M PACHPOCTPAHEHHE IMOMEPEUHbIX U MPOAOIBHBIX
BOJIH.

Kone6umromieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpaxkeHus: U IpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C
aMIUTUTYION M 4aCTOTOU KOJICOAHHMIA.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPaKCHUE,
pesioMJICHUE, MoJspu3aius, udpaxkius, nHTephepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpamMonrMHEHHOE pacpoOCTpaHEHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBera. ToueyHbI HCTOYHHK CBETA.

OtpaxeHue cBeTa. 3akoHbl oOTpaxkeHus cBeTa. llocTpoenue
M300paKEHUI B IJIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUSI CBETa. AOCOIIOTHBIM
nokasarenb — npenomuieHus.  [lolHoe  BHYTpeHHee  OTpa)KCHHE.
[IpenenbHBIN yToJl MOJTHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioHBIN cocTaB Oeoro cBeta. LIBer.

CoOuparomue U pacceuBaroliye JUH3bI. ToHKas nuH3a. DokycHOe
paccTossHUE M OITHYECKas CuWia TOHKOW JimH3bL. [locTtpoeHue
U300pKEHUN B COOMpAIONIMX M pacCeUBarOMMX JUH3ax. Dopmyia
TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBa€MOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass  omrtuka. UWuTtepdepenmuss  cBera.  KorepeHTHbIE
WCTOYHHUKHU. YCJIOBHS HAOMIONCHUS MaKCUMyMOB U MHHHMYMOB B
UHTEepHEPEHITMOHHOW KapTHUHE OT JBYX CHH(pa3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus  cBeta.  Judpakmuonnas  pemérka.  YciaoBue
HaOIIOACHUS TJIIaBHBIX MAKCUMYMOB TPU MaJCHHH MOHOXPOMATHUECKOTO
cBeTa Ha AUPPAKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH,
nyna, ¢oToanmapar, MPOSKIIMOHHBIN amnmapaT, MUKPOCKOII, TeJeCKOoIl,
BOJIOKOHHAs OTTHUKA, TU(GPAKITMOHHAS PEIIETKA, ITOISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacHpOCTpaHEHHE, OTPAKCHUE U TPEIOMIICHUE
cBeta. OnTUYecKre NpuOOPHI.

[ToaHOE BHYTpEeHHEE OTpaskeHue. Moiesib CBETOBO/A.

UccnenoBanue cBONCTB H300pakeHUH B JIMH3aX.

Mopenu MUKpOCKoTa, TEJIECKOIA.

Habmronenue natepdepeHnm crera.

Habmronenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tonydenne criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nossipu3aiium cBera.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mepenue mokazaresns npeIoMIeHUs CTEKIIa.

HccnenoBanue cBONCTB H300pakKeHUH B JIMH3aX.

Habmronenue nucnepcuu cBeTa.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHUTEJIbHOCTH
I'panuipl MPUMEHUMOCTH KJlaccuueckol mexaHukd. [loctynaTel
CIIEHIHAIIBHOM TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJIS
CKOpPOCTH CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BpPEMEHU H
COKpAILEHUE JIJTUHBI.
DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3p Macchl C YHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTUIIBI.
DHeprus MmoKosl.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBa3u sHEeprun GOTOHA C €r0 YaCTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTie u wuccneaoBanue Qororddexra. Ombiter A. T
CroneroBa. 3akoHbl Qororddexra. VYpaBHeHue OUHINTEHHA IS
dotorddexra. «KpacHas rpanuna» gporordpdexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:
dboTodEMEHT, POTOAATUHK, COTHEUHAs OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMHET0 (GoTod¢deKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessHuto o -
yactull. [Lranerapnas moxaens aroma. Iloctynmarel bopa. U3nyuenue u
MoTJIoNeHne (POTOHOB MPHU MEPEX0/Ie aTOMA C OJHOTO YPOBHS YHEPTUU Ha
npyroii. Bunpl ciektpoB. ClIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/A.



BonnoBeie cBolictBa yactul. Bomubel ne bpois. KopnyckymnsipHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckue  yCcTpoWCTBA W IMPAKTUYECKOE  NPHUMEHEHUE:
CIEKTpaJIbHBIA aHau3 (CIEKTPOCKOI ), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB UBITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenue nuHeRYaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKa3bIBAIOIIME CJIOKHOCTh CTPOCHHUS  SApA.
OtkpeiTHe panuoakTuBHOCTU. OmbIThl Peszepdopna mo ompeneneHuto
cocTaBa paJvoakTUBHOrO u3nyudeHusa. CpoiicTBa anbda-, 6eTa-, ramma-
U3JIyuyeHUs. BiusiHue pagnoakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpblTHE TIPpOTOHA W HeUTpoHa. HykIIOHHas Moaens sapa
['eitzen6epra—Banenxo. 3apsia sapa. MaccoBoe umcio siapa. M30Tomnsl.

Anbda-pacnaa. OJEKTPOHHBIM U TMO3UTPOHHBIN OeTa-pacma.
['amMa-n3nyuenne. 3aKoH paIMOAKTUBHOTO pacnajia.

DHeprus CBsi3W HYKIIOHOB B simpe. SnepHble cuiibl. JlepekT macchl
saapa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

SAnepubiit  peaktop. Tepmosimepnsiii cunte3. [IpobOieMbr  u
NEPCIEKTUBBI AJICPHOM SHEPTE€TUKU. DKOJOTUYECKHE ACIEKThI SAEPHOMN
SHEPreTUKH.

DJneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHBIe  B3auMojckhcTBusa. EauHCTBO  (Dmzmueckoit
KapTUHBI MHpA.

TexHuueckne yCTpOMCTBA U MTPAKTUUYECKOE IPUMEHEHUE: JO3UMETD,
Kamepa BuiibcoHa, simepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIINX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusam).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpHUKIaTHOE U MUPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3mus, SpKHUE 3BE3JBI, IIAHETHI, HX
BUIUMOE JIBUKCHHUE.

ConiHe4Has cucrema.

Connne. ConHeuHass aKTUBHOCTh. McrtouHuk sHepruu CoiHIA U
3BE31.  3BE3IblI, WX OCHOBHBIE  XapakTepuUCTUKH. Jluarpamma
«CIEKTpaJbHbIM  KJIAaCC  —  CBETUMOCTHY. 3BE3nbl  TJIABHOU
MOCJIEIOBAaTEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JI 3BE3[
[JIaBHOM  MOCJIENOBATEIIbHOCTH.  BHYTpeHHee  CTpoeHHe  3BE3L.
CoBpeMeHHBIE MPEICTaBICHUS O IPOUCXOXKIESHUH U 3BOJIIoIMK CoJHIIa 1
3BE3/1. DTalbl )KU3HU 3BE3.



Mueunsiii [lyte — nHama ['anaktuka. IlosiokeHHE W JBUKEHUE
Connua B lamaktuke. Tumbl ramakTuk. PaguoramakTUKM W KBa3apsbl.
YépHbie AbIPHI B gApax TajlaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ia. Paz6eranue
ranakTuk. Teopust bonbmoro B3psiBa. PEMKTOBOE U3TyUYeHHUE.

MacmraOHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM — IJ1a30M  C  KMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM /I ONpEeNieHUs TMOJIO0KEeHUsS HeOEeCHbIX
O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi CeBepHOro
NOJIyLIApUs U APKUE 3BE3/IBI.

Habmronenus B treneckon Jlynsl, muranet, Mieunoro I1ytu.

O6o01maronee NoBTOpeHue

Ponb ¢usuku 1 acTpOHOMHUM B 9KOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON U 3TUYECKOM cepax NesITeIbHOCTH YEeJIOBEKa, POJb U MECTO
GU3UKKM U aCTPOHOMHUHM B COBPEMEHHOM HAy4dyHOW KapTWHE MHpa, POJIb
¢usnueckoit Teopun B (HOPMHUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHUpPA, MECTO (PU3UYECKOW KapTUHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX IIPEACTABICHUN O IIPUPO/IE.

MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢usuku ©6azoBoro ypoBHs B 11 kiacce
OCYILECTBIIETCS ¢ YUYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3EHU C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C H3YYEHHEM METOJIOB
HAyYHOTO TIO3HAHUSA: SBJICHHE, HAy4YHbIA (haKT, TUNOTE3a, (PU3nUecKas
BEJMYHMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE,
MOJIEJIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHUM,
TPUTOHOMETpUUYECKHE (DYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOCKLIHNHU HA
OCHM KOOPAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIIMNA, TpU3HAKA TIOJI00US TPEYTOJIbHUKOB, OMpENesieHre IUIONIaan
iockux puryp u o6bEMa Te.

buonocusa:  >nekTpuyeckue  ABJICHUS B KHUBOM  MPUPOIE,
KojeOaTeNbHbIe JBIKEHUS B JKHBOW TMPHUPOJE, ONTHYECKUE SIBJICHUS B
YKABOM IIPUPOJE, ACUCTBUE PAIUALIMU HA )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUINUECKAsI CTPYKTypa
TBEPIBIX TEJN, MEXaHU3Mbl OOpPA30BAHUS KPUCTALIUYECKON pPEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: marHuTHBIE TIONIOCA 3EMITH, 3aJIeKU MArHUTHBIX PYII,
doToCHEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUH.

Texunonozcus: NVMHUM DIEKTPONEPENAY, TEHEPATOP NEPEMEHHOTO
TOKa, 3JICKTPOJABUTrATEIlb, MHAYKIMOHHAA I1€Yb, paaap, PaaAuONpPUEMHHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBY-meuyb, MPOEKIMOHHBIN ammapar,
BOJIOKOHHAs OINTHKA, COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO PU3UKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

OcBoernne yudeOHoro mnpenMera «Dusmka» Ha ypOBHE CPEIHETO
obmero oOpazoBaHus (0a30BBIM YpPOBEHb) JOJDKHO 00ECIICYUTH
TOCTHKCHHE CIEAYIONTNX TUIHOCTHBIX, METAIIPEIMETHBIX U TIPEAMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS y4eOHOTO mpeamMeTa « Du3nKay
JOJDKHBl ~ OTpakKaTb TOTOBHOCTh M CIIOCOOHOCTh  OOy4YaroUIuxcs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MMO3HITNEH JTUIHOCTH,
CUCTEMOM IIEHHOCTHBIX  OpHUEHTAllUi, TMO3UTHUBHBIX BHYTPEHHUX
yOeKICHUH, COOTBETCTBYIOIIHNX TPaIUIIMOHHBIM LEHHOCTSM
POCCHUHCKOTO OOIleCTBA, pPACHIMPEHUE KU3HEHHOIO OIbITAa W OIbITa
NEATEIbHOCTY B MPOLIECCe pealiv3alldd OCHOBHBIX  HamlpaBJCHUU
BOCIIUTATEIBHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMK OOYYaIOIIerocs Kak
AKTUBHOT'O Y OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO 0O0IIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICUEIOBEUECKUX TYMAHUCTUYECKUX U
JTEMOKPATHUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HHTEpEcax
rpaXIaHCKOTO  OOINEeCTBa, y4yacTBOBAaTbh B  CAMOYINPABJICHUU B
00pa3oBaTeNbHON OpraHu3aluy;

YMEHHE B3aWMOJIEUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpPaKJaHCKOW HIACHTUYHOCTH,
MaTpuoOTU3MA;

IICHHOCTHOE  OTHOIIEHHWE K TOCYJapCTBEHHBIM  CHMBOJIaM,
JOCTUKEHUSM POCCUMCKUX YUYEHBIX B 0071aCTH (DU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOTO
MOBEJICHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC
pelieHus, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JIESITEIHLHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIECHHE K MHpPY, BKJIIOYAsi ACTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIET0 (PU3NUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

HWHTEpEeC K pa3inuHbIM chepaM npodeccHoHaTIbHON NIEeSITeIbHOCTH,
B TOM YHUCJIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOM, yMEHHE COBEpIIaTh
OCO3HaHHBIM  BBIOOp  Oyaymed mnpodeccud U peaiu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3UKU HA MPOTSHKEHUU BCEU KU3HH,

6) 3K0JOTNYeCKOTr0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  HKOJOTUYECKOM  KyJIbTYpPhl,  OCO3HAHUE
IJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKHUX MPOOJIeM;

IUTAHUPOBAHUE U OCYIIECTBJIICHHE JEUCTBUI B OKpYKAIOIIeH cpele
Ha OCHOBE 3HaHUS 1EJIeH YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuipeHue OTbITa JEeSTENBHOCTH AKOJIOTUYECKOMN
HaIpPaBJICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTh B
npouecce  M3yd4eHHs  (QU3UKM  OCYUIECTBJISATH  MPOEKTHYIO |
UCCIIEN0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jioruueckue JeMCTBHA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJU3UPOBATh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACTATh LEIN JACATEILHOCTH, 33/1aBaTh MapaMeTpbl U KPUTECPUU
X JOCTYKCHUS,

BBISIBJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTPUBACMBIX
(U3UYECKUX SIBICHUSX;

pa3pabarpiBaTh IUTAH pEIICHHS TPOOJeMbl C Yy4€TOM aHau3a
MMEIOIIMXCS MaTepHUaIbHBIX U HEMaTEepHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTh, OLIEHUBATh COOTBETCTBHUE
pe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKH MOCIEICTBUN JI€ITEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATh PAbOTy B YCIOBHUSX PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBINUICHUE MPU PEIICHUH >KU3HEHHBIX
pooIeM.

Bba3oBble uccienoBarejabCKue AeCTBUSA.

BJIQJICTh HAYYHOH TEPMMHOJIOTUEH, KIIIOUEBBIMU TMOHATUSIMU W
MeTOIaMH (PU3NYECKON HAYKU;

BJIAJIETh HaBBIKAMHU YYCOHO-MCCIICAOBATEILCKOM M  IMPOEKTHOM
NEATeIbBHOCTH B 00JACTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY IIOMCKY METOJIOB peIIeHHs 3ajad  (U3UUecKoro
coAepKaHUsl, TPUMEHEHUIO PA3IMYHBIX METOI0B ITO3HAHMUS;

BJIAJICTh BUIAMU JICSITEJILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMUSI, €T
MHTEpIIpeTalliyk, NPeoOpa3oBaHUI0 W MPHUMEHCHHIO B  Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YHCJI€ TIPU CO3JaHUH y4EOHBIX MPOEKTOB B
obnacTu GU3HKHY;

BBIABJISITh MNPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpPOBaTh
3a/1a4y, BBIJBUTaTh TUNOTE3y €€ PEHICHUs, HAXOAUThb apryMEHThI Jis
JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;



aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUs 3aJa4 Pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCIIOBHUSIX;

CTaBUTb U  (opmynupoBaTh  COOCTBEHHBIE  3a/Jaud B
00pa3oBaTeNbHOM IEITEILHOCTH, B TOM YUCJIE MPU U3YYCHUU QUBHUKY;

JaBaTh OIEHKY HOBBIM CHUTyallUsiM, OIICHUBATh MPUOOPETEHHBIM
OTIBIT;

YMETh MEPEHOCUTh 3HAHUSA MO (U3MKE B MPAKTUYECKYIO 001aCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WJIEW, TMpeajiaraTh OPUTHHAIbHBIC MOAXOAbl U
pelIeHMUS;

CTaBUThb MPOOJIEMbl W 3aJaud, JOMYCKalolue ajJbTEepPHATHUBHBIC
penieHusl.

Pabora c nndopmanmueii:

BJIQJCTh HABBIKAMHM TOJYy4YeHUS HHPOpManuu  (PU3MUECKOro
COIEpKAaHUSI W3 HCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEJIbHO
OCYILECTBJISITh TOUCK, aHalli3, CHUCTEMATU3AalMI0 U HWHTEPIPETALUIO
uH(GOpMAIUHU Pa3IMYHbBIX BUIOB U (DOPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEUICHWH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJlad C COOJIOJEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, PecypcocOepexeHus, MpaBOBbIX H
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHONU O€30MTaCHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COJEPKAHHUS B  Pa3IMYHbIX
dopmarax ¢ y4€ToM HazHaueHHUS WH(OOPMAIMU U 1EJIEBON ayJUTOPHH,
BBIOMpAs ONTUMAIBHYIO (OpMY IIPEICTABICHUS U BU3yaJIU3aI1H.

KoMMmyHuKaTHBHBIEe yHUBeEpcaibHble yYeOHbIEe 1eiiCTBHA:

OCYIIECTBJIATh OOIEHWEe Ha ypokKaxX (PU3MKH M BO BHEYPOUHOM
JesITeIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CUTyallMd U CMST4aTh
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTb CBOIO TOYKY 3pEHHUS C
MCIIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

NOHMMaTh W HUCHOJB30BaTh IMPEUMYIIECTBA KOMAaHJHOW U
WHIMBHUIYaJIbHOM paboThI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX AEHCTBHHA C y4ETOM
OOLIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJ10TO YJieHa KOJUIEKTHBA;

OPUHAMATh LEIH COBMECTHOW JESTENIbHOCTH, OpraHU30BBIBATH U
KOOPJAMHUPOBATh JIEHCTBUS TO €€ JOCTHXKEHHIO: COCTaBIIATh IUIaH
NEUCTBUM, paclpenensaTb poiad C y4€TOM MHEHUM YYaCTHHUKOB,
00Cy>KIaTh pe3yJbTaThl COBMECTHOM paboThI;

OLICHHMBAaTh KaueCTBO CBOErO0 BKJaJa W KaXIOrO0 YYacCTHUKA
KOMaH/IbI B OOITHI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npesiaratb HOBbI€ MPOEKTHI, OLIEHUBAThH UJEH C MMO3UIIMU HOBU3HBI,
OpPUTHHAJILHOCTH, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh ~ MO3UTHUBHOE  CTpPAaTeTMYECKOE  IOBEACHHE B
Pa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpa)keHHE, ObITH
WHUIIAATHBHBIM.



PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISITh MO3HABATEJBHYIO JEATEILHOCTh B
obmacth (UMK U aCTPOHOMHH, BBISBIATH MNPOOJIEMBI, CTaBUTh U
dbopMyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbBHO  COCTAaBJATh IUIAH PEHICHUS] PACUYETHBIX U
KaueCTBEHHBIX 3ajJlay, IUIaH BBIOJHEHUS IMPaKTHYECKOW paboThl C
y4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacmupsTb paMKh y4eOHOro TIpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHU ],

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (HOPMUPOBAHUIO M IIPOSIBJICHUIO DPYIUIMH B
obmact (U3UKH, TOCTOSHHO IIOBBINNIATH CBON O0O0pa30BaTEIbHBIA U
KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBI NHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B
NESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIaJIETh HaBBIKAMH I103HABATEIHHON peQICKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX ACHCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCHU IS OLICHKU CUTYaIllu, BEIOOpa
BEPHOT'O PEIICHHUS;

YMETh OIIEHMBATh PUCKU U CBOCBPEMEHHO NMPUHUMATH PEIICHUS 110
WX CHIDKCHUIO;

NpUHUMATh MOTHMBBI UM ApPryMEHTBl JIpYyTUX TIpM  aHaJIU3e
pe3yJIbTATOB JIESATEIBHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI M APryMEHTbl JIPyrUX TIpU  aHAJIM3E
pe3yJIbTATOB JI€SATECIBHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mnpormecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS
porpaMMbl 1Mo (U3HMKE JJII YPOBHS CPEIHErOo OOINEero oOpa3oBaHUS Y
0OyYaroImMXCcsl ~ COBEPIICHCTBYETCS  AMOIIMOHAJBHBIA  WHTEIUICKT,
peArnoJIaraouil chOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE
SMOIIMOHAJILHOE  COCTOSIHWE,  BUJIETh  HAMNpaBJICHUS  Pa3BUTUS
COOCTBEHHOW SMOITMOHAIILHOM Cdephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPEryJIMPOBaHUs, BKIIOYAIOLIET0O CAMOKOHTPOJIb, YMEHHE
MIPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aJanTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALINH, BKIIFOUAIOIIEH CTPEMIICHHE K JJOCTHKEHUIO
UelM W ycrnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JE€HCTBOBATH
HUCXOJS U3 CBOMX BO3MOKHOCTEH;



AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE
COCTOSIHUE JPYTUX, YYHUTHIBATh €r0 MpPH OCYIIECTBICHUM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaUBATh
OTHOUIEHUSI C JPYTUMH JIOJbMH, 3a00TUTHCS, MPOSBIATH WHTEPEC U
paspeniaTh KOHGIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 10 kiacce mpeIMeTHBIE pe3yJabTaThl Ha
0a30BOM  YpPOBHE JIOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
00yJaromuxcst yMEHHIH:

JEMOHCTPUpPOBaTh Ha TMpHUMEpax poJdb W MecTo (U3UKU B
(GopMUPOBaHNN COBPEMEHHON HAydyHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHHKH M TEXHOJOTUM, B MPAKTUYECKON NEATEITHLHOCTH
JIIOJIEH;

YUUTBIBATh TpaHUIBl TMPUMEHEHUS] HM3YYCHHBIX (U3MUYECKUX
MoOjJIeNiel: MaTepualibHasg TOYKa, WHEpIHMAIbHAs CHUCTEMa OTCYETa,
a0CONIOTHO TBEPJIOE TEJIO, MACAIBbHBIN Tra3, MOJEIU CTPOEHHUSl Ta3oB,
KUAKOCTEH W TBEPABIX TEJN, TOUEYHBIM JIIEKTPUUECKHUH 3apsj Mpu
penieHn (pU3NIeCcKuX 3a/1ay;

pacno3HaBath GU3HUECKHUE SBJICHUSA (IIPOIIECChI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAaHHMKH, MOJICKYJIAPHO-KUHETUYECKON TEOpHUH
CTPOCHHS  BeElIecTBA M DJEKTPOAMHAMUKHU:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBUKEHUE, CBOOOIHOE MaJCHHE Tel,
JBKEHUE TI0 OKPYXHOCTH, MHEPIHS, B3auMojecTBue Tel, nuddysus,
OpOYHOBCKOE JIBIJKEHHME, CTPOCHHE IKUJKOCTEH U TBEPIBIX TeT,
u3MeHeHrne oOBbEMa TeNl TMpU HarpeBaHUU (OXJAKICHHH), TEIJIOBOE
paBHOBecHEe, HCMApEeHUE, KOHJCHCAIMS, IUIaBJICHHE, KPUCTAUIA3AIus,
KUIICHWE, BJIIAXKHOCTh BO3/yXa, TMOBBIIICHUE IABJICHUS raza IMpPU €ro
HarpeBaHUM B 3aKPHITOM COCY/JIE, CBSI3b MEX]y MapaMeTpaMu COCTOSHHUS
ra3a B M30IpoIleccax, MIEKTPHU3aIs TeJ, B3aUMOJCHCTBUE 3aPs/IOB;

OMHCHIBATH MEXAHWYECKOE JIBIJKCHHME, HCIOJb3ysd (U3ndeckue
BEJUYHMHBL: KOOpJWHATA, MyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, UMIYJIbC Tejla, KHHETUYEeCKas dDHEprus,
NOTCHIIMAJIbHAST ~ DHEPIHs, MeXaHuueckas pabdoTa, MeXaHHUYeCKas
MOIIIHOCTD; MPHU OMHCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS U CAWHMIIBI, HAXOJWTh
(dbopMyIbl, CBSA3BIBAIONIUE JaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMHU
BEITUYMHAMU;

OMKCHIBATh HM3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEN U TEIJIOBBIC
SBJICHHSI, UCIIOJNB3ysl  (u3nWyeckue BEIMYMHBI: JIABJICHHE  Tas3a,
TEeMIIepaTypa, CPeIHssl KUHETUYECKasi DHEPTUSl XaOTHUUECKOTO JIBHKCHHUSI
MOJICKYJI, CpEIHEKBaJApaTUYHAS CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHSS dHEPrusi, padoTa raza, Kod(PQPHUIMEHT MOJIE3HOTO
JIEUCTBUS TETUIOBOTO JIBUTATENS; MPU ONMKUCAHUM TPABUIHHO TPAKTOBAThH
bu3HUeCKUil CMBICT HCTOJIB3YEMBIX BEJIUYHH, WX OO0O3HAYCHHS U
CAVHUITBI, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIINE JTaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMU BEIUYMHAM;



OTHUCBHIBATh HM3YYEHHBIE DJIEKTPUYECKUE CBOWCTBA BEIIECTBA M
AJIEKTpUYECKHUE SIBJICHUS (ITPOIIECCHI), UCTIONB3Ys (PU3NUECKUE BEIUYHHBI:
AJCKTPUUYECKUN 3apsif, SJIEKTPUUECKOE I10Jie, HANpsHKEHHOCTH MOJIs,
MOTEHIIMAJI, Pa3HOCTh IIOTCHIMAJIOB;, TMPU OMNHCAaHWKW TMPABUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HCIOJB3YEMBIX  BEIMYHMH, HX
0003HAYCHUS U €IUHMIIBI; YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO
(bU3HUYECKYI0 BEIUUUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (PU3MYECKUE TMPOIECCHl M SBJICHUSA, HCIOIB3YS
dbu3uYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUpHOTO TArotenus, I, 11 u
IIT 3akonbl HprOTOHA, 3aKOH COXpPAHEHUS] MEXAHUYECKOU IHEPTUH, 3aKOH
COXpAaHEHHUS HUMIYJbCa, MPUHIMII CYINEPIO3UIMH CHJI, TPUHIIUI
pPaBHOIpABUSI  WHEPIHUAIBHBIX  CHCTEM  OTCUéra, MOJICKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHUsI BEIIECTBA, T'a30BBIC 3aKOHBI, CBS3b
CpeaHel KUHETHMYECKONW HSHEPrUM TEIUIOBOTO JBIMKCHHS MOJICKYJ C
a0OCOJIFOTHON TEMITIepaTypou, MEPBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEGHMS DJJICKTPUUYECKOTO 3apsijga, 3akoH KynoHa, mpu 3TOM
pa3nyaTth CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIpa)KEHHUE U YCJIOBUS (TPaHUIILI, 001aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHIIUIIBI JCHCTBUS MAIMH, MPUOOPOB H
TeXHUYECKUX YCTPOMCTB; pa3iaudaTh YCIOBUS HX 0€30IacHOro
HCIIOJIb30BAaHMUS B IIOBCEIHEBHOM KU3HH;

BBITIOJTHATD ~ DKCIIEPUMEHTHI [0  MCCIICAOBAaHUIO  (PU3MUECKUX
SBJICHU W TPOIECCOB C HKCIOJIB30BAHHEM IIPSMBIX M KOCBEHHBIX
U3MEPEHUM, TP ATOM (POopMyIMpoOBaTh MpoOJIeMy/3aauyy U THIOTE3Y
y4eOHOr0 HKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJI0KECHHOTO
000py10oBaHUs, IPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBO/IHI;

OCYILIECTBIIATh TIPSMBbIE W KOCBEHHBIE HM3MEPEHHUS (HU3NUSCKUX
BEJIMYMH, TPH STOM BBIOMpPATh ONTUMAJBHBIM CIOCOO H3MEPEHUS M
WCITOJIb30BaTh U3BECTHBIE METOIbI OLICHKHU MOTPEITHOCTEH N3MEPCHHM;

UCCIICIOBATh 3aBUCHUMOCTH MEXIYy (U3WYSCKUMHU BEIMYHHAMH C
UCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHUM, IPH OTOM KOHCTPYHPOBATh
YCTAaHOBKY, (DMKCHpPOBATh PE3YyJbTAThl TOJYYCHHOH 3aBUCHMOCTHU
(U3UYCCKUX BEIMYMH B BUJIE TAOJIUIl U TpaUKOB, JIeJIaTh BBIBOJBI I1O
pe3yJbTaTaM UCCICI0BaHNUS;

coOmo/aTh MpaBujia 0OE30MacHOTO TpyJa NpH  TPOBEICHUU
UCCJIEIOBAaHUI B  paMKax y4eOHOro OSKCIepuMeHTa, Yy4eOHO-
UCCIICIOBATEILCKOM M IIPOCKTHOH JEATCIIbHOCTH C HCIOJIb30BAHHEM
M3MCPHUTENBHBIX YCTPONCTB U 71a60paTOPHOTO 060pyz[013aH1/m

pemaTh pacuéTHbIC 3a/1a4M C SBHO 3aJaHHON (DH3UUECKON MOJICIIbBIO,
UCIIOB3Ysd (U3MYCCKHE 3aKOHBI W TPUHIMIIBIL, HAa OCHOBE aHAJIM3a
YCIIOBHS 33124l BBIOMpPaTh QU3NYECKYIO MOJEIIb, BBUICIATh (PU3NICCKHE
BENTMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC ISl €€ perlieHUs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3NUIECKO
BEJINYHUHBI,;

pemarh  Ka4eCTBEHHBIC  3aJlaud:  BBICTpAMBATh  JIOTHYECKH
HEMIPOTUBOPEUYHMBYIO IIETIOYKY PACCYXKIEHUW C OMOpPOM Ha HW3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (PU3HYCCKUC SBICHUS;

WCIIOJIB30BaTh TMPU PEIICHHH Y4YEOHBIX 3alad COBPEMEHHBIC
nH()OpPMAITMOHHBIC TEXHOJOTUU JUIsI TOWCKA, CTPYKTYpHUPOBaHUS,
WHTEPIpPETAllMA U TPEACTABICHUS Yy4eOHOM H HAYYHO-TOMYJISIPHON



uH(pOpMaIUKU, TOJIYYEHHOM W3 pPa3IMYHbIX HCTOYHMKOB, KPUTHYECKH
aHAJIM3MPOBATh MOJyYaeMyto HHPOPMAILIUIO;

IPUBOJUTH MPUMEPHI BKIIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOU
KU3HU JIJ1s1 oOecriedeHus1 0€30MacHOCTH MpH 00paIlleHUH ¢ IprudopaMu 1
TEXHUYECKUMU YCTPONUCTBAMH, JIJISI COXPAHEHUS 3I0POBBS U COOJIIOICHHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

paboTaTb B TpYIIE C BBHIIOJHEHHEM Pa3IUYHbIX COIMATBHBIX
poJield, IJIaHUpOBaTh pabOTy TPYNIbl, PAIMOHAIBLHO pPaCHPEEsATh
00S3aHHOCTM W  IUIAHUPOBAaTh JEATEIBHOCTh B  HECTaHAAPTHBIX
CUTYyallMsiX, aJEKBaTHO OIICHUBATh BKJAJ KaXKIOTO M3 YYaCTHUKOB
IPYNIbI B pelIEHUE pacCMaTpUBAeMOM MPOOIIEMBI.

K xoniy ob0yuenus B 11 Kjacce mpeIMETHbIE PE3yJbTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
o0y4Jaronuxcst yMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MeCTO (QU3UKU B
(GbOopMHpPOBAHNK COBPEMEHHOMW HAyYHOM KapTUHBI MHpa, B Pa3BUTUHU
COBPEMEHHOW TE€XHUKU M TEXHOJOTWW, B MPAKTUYECKOW AEATEIbHOCTU
JOJIeH, TIEIOCTHOCTh M €IMHCTBO (DU3UYECKON KapTHUHBI MUPA,;

YUUTBIBATh TPaHUIBl TMPUMEHEHUS] HM3YYECHHBIX (U3MUYECKUX
MOJIEJICH: TOYEYHBIA JJIECKTPUYECKUU 3apsiji, JIyd CBETA, TOYECUHBIN
UCTOYHHUK CBETa, sAJIepHasi MOJEJIb aToMa, HYKJIIOHHAs MOJIeJIb aTOMHOTO
sJipa Ipu pelIeHU (PU3NIECKHUX 3a/1ay;

pacno3HaBaTh (GU3HUYECKHUE SBJICHUA (IIPOIIECCHI) U OOBSICHATH UX HA
OCHOBE  3aKOHOB  DJJICKTPOJMHAMHKMA U  KBAHTOBOM  (DU3UKHU:
ANEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NEUCTBUS TOKa, B3aUMOJICHCTBUE MAarHuToB,
ANIEKTPOMATHUTHAS  HWHAYKIHS, JCHCTBUE MArHUTHOTO TIOJISI  Ha
OPOBOJAHUK C TOKOM U JBWXKYIIMICSA 3apsl, 3JIEKTPOMArHUTHBIE
KojeOaHusi W BOJHBIL, MPSMOJIMHEHMHOE paclpoCTpaHEHHWE CBETa,
OTpakeHue, mpeaoMiIeHre, nHTephepeHITus, TUPPAKIUS U TOJIIPU3ALIHS
cBeTa, aucnepcus cBera, (oroanextpuueckuii rddext (boTodrddexr),
CBETOBOE [IaBJICHUE, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa aroMma
BOJIOPOJIa, ECTECTBEHHAS U UCKYCCTBEHHAS! PAJIMOAKTUBHOCT;

ONMUCBHIBATh HW3YUYEHHbIC CBOWCTBA BENIECTBA (JIEKTPUUYECKHE,
MarHuTHbIE, ONTHYECKUE, JJIEKTPUYECKYIO MPOBOAUMOCTH PAZIUYHBIX
CpeAa) M DIEKTPOMAarHWTHbIE SIBIE€HUS  (TIPOLIECCHI),  HMCHOJIb3Ys
du3nueckue  BEJMYMHBL:  DJEKTPUYECKUM  3apsn, CWia  TOKa,
ANEKTPUYECKOE HAMNPSHKEHUE, IJIEKTPUUYECKOE CONMPOTUBIIEHUE, PA3HOCTh
MOTEHITMAIOB, DJJIEKTPOABMKYIAs CWiIa, padoTa TOKa, WHIYKIIHS
MarHuTHOTO ToNisA, cuia Awmmepa, cuna JlopeHia, WHAYKTHBHOCTh
KaTyIIKU, HEPrusl 3JEKTPUUECKOTO M MAarHUTHOTO TOJIe, Mepuoja u
gacToTa KoyjieOaHui B KoJieOaTeIhHOM KOHTYpE, 3apsij U CHiia TOKa B
MpoIlecCe TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJjiebaHu#, (OKyCHOE
pacCTOSITHUE M ONTHYECKas CWJIa JIMH3BI, TPU OMUCAHWUU TIPABWIHHO
TPaKTOBaTh  (PUBMUECKHM CMBICT  HMCHOJB3YyeMbIX  BEIWYWH, UX
0003HaYEHUS U €UHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO
(bU3HUECKYI0 BEIMUUHY C IPYTUMHU BEIMUYUHAMU;



OMHUCBHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHUS M  IPOIIECCHI,
UCIIOIb3Ysl (PU3UYECKHUE BEJIIMYMUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETA, DHEPrUs U UMITYJIbC (OTOHA, MEPHOT
MoJTypacriajia, SHEPTrusl CBSI3M aTOMHBIX sJiep, MPHU ONMUCAHUM MPABUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HCIOJB3YEMBIX  BEJIMYHH, HX
0003HAYEHUS U €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BEJMYMHY C APYTMMH BEJIWYMHAMHM, BBIYHCIISITH 3HAYCHUE
(br3UYECKON BEIIMUUHBL;

aHaJM3UPOBaTh (UBUYECKHE TMPOIECCHl M SIBJICHUS, HCIOIb3YS
dbu3uyeckre  3aKOHBI W NpUHIOMNB:  3akoH  Owma,  3aKOHBI
MIOCJICIOBATEILHOTO U MapalIeIbHOTO COSTMHEHUS TTPOBOJHUKOB, 3aKOH
Jlxoyns—Jlenia, 3aKOH  DJEKTPOMArHUTHOM  HMHAYKIIMHU,  3aKOH
MPSMOJMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKCHHUS CBETa,
3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE DWHINTeHHA 71 hoTodddexra,
3aKOH COXpaHEHUsS DJHEPIHH, 3aKOH COXPAHEHHUS WMITYJIbCa, 3aKOH
COXpaHEHMS DJIECKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHHS MacCOBOTO
qyucja, Moctynarel bopa, 3aKOH pagMoaKTUBHOTO pachajaa, MpU 3TOM
pa3nyaTth CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIpa)KEHHUE U YCJIOBUS (TPaHUIII, 001aCTH) TPUMEHUMOCTH;

OTIPENICNIATh HaIpaBJICHHWE BEKTOpa HWHAYKIIMM MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JIopeHia;

CTPOWTh W ONHUCHIBATh H300pake€HHE, CO37aBacMOC IIJIOCKUM
3€pKajioM, TOHKOM JIMH30MU;

BBITIOJTHATD ~ DKCIIEPUMEHTBI  T10  HMCCIICIOBAHUIO  (DU3UUYECKUX
SBJICHUW W TPOIECCOB C HKCIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX
U3MEPEHUM: Mpu 3TOM (POopMyIUpOBaTh MpoOJIEMy/3a/ladyy U THIIOTE3Y
y4eOHOr0 JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO
000py1oBaHUs, IPOBOJAUTH OMBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYILIECTBIIATh TIPSAMBIC W KOCBEHHBIE H3MEPEHHUS (HU3NUSCKUX
BEJIMYMH, TIPH STOM BBIOMpPATh ONTHMAJIBHBIA CIIOCOO H3MEpPEHUS U
WCITOJIb30BaTh U3BECTHBIE METOIbI OLICHKHU MTOTPEITHOCTEH N3MEPCHHIM;

UCCIIEI0BATh 3aBUCUMOCTH (bU3nIECKUX BEJINYMH v
UCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHUH: IIPH OTOM KOHCTPYHPOBATh
YCTAaHOBKY, (DMKCHpPOBATh PE3YyJbTAaThl TOJYYECHHOH 3aBUCHMOCTHU
(U3UYCCKUX BEIMYMH B BUJIC TAOJIUIl U TpaHUKOB, JIeJIaTh BBIBOJBI IO
pe3yJbTaTaM UCCICI0BaHNUS;

coOmoaTh MpaBujia 0OE€30MacHOTO TpyJa NpU  POBEICHUU
UCCJIEIOBAaHUM B  paMKax Yy4eOHOro OSKCIEpUMEHTa, y4eOHO-
HCCIICIOBATEILCKOM M IIPOCKTHOH JEATCIIbHOCTH C HCIOJIb30BAHHEM
M3MEPHUTEIBHBIX YCTPOICTB M 1a00PaTOPHOTO 000PyI0BaAHNS;

pemaTh pacyéTHbIC 3a/1a4M C SBHO 3aJaHHON (DHU3UUECKON MOJICIIbBIO,
UCTIONB3Ysl (U3UYECKHUE 3aKOHBI M TPUHIUIBI, HAa OCHOBE aHaJIM3a
YCIIOBHUSI 3a/1a4i BBIOMpPATh (PU3UUCCKYIO MOJICIb, BBUICISTE (pU3NYECKHE
BENTMYUHBI U (HOPMYJBI, HEOOXOAUMBIE Il €€ pelieHUs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3NYECKOM
BEJINYHHEL;

pemarh  Ka4eCTBEHHBIC  3aJlaud:  BBICTpAMBATh  JIOTHYECKH
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHUM C ONOPOM HAa HU3YUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYECCKUE SIBICHUS,

UCIIOJIb30BaTh TMPU PEIICHHH Y4YEOHBIX 3alad COBPEMEHHBIC
WH)OpPMAITMOHHBIE TEXHOJOTUM JUIsI TOWCKA, CTPYKTYpHUPOBaAHUS,



MHTEpPIPETallMd M TPEACTABICHUS Y4eOHOH H Hay4HO-TIOMYJIAPHON
UHPOpPMAIUHU, TOJYUYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATH MOTyIaeMyto HH(DOPMAIIHIO;

OOBSICHSITH TIPUHIIMITBI JEHCTBUS MAIUH, TPUOOPOB U TEXHUIECKHUX
YCTPOMCTB, pas3iu4aTh YCIOBHS HX O€30MacHOr0 WCIOJIh30BaHUSI B
TIOBCETHEBHOU JKU3HU;

NPUBOJUTH TPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHCHHE TPOIIECCOB OKPYKAFOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUYECKHUE 3HAHUS MO (M3HKE B MOBCEIHEBHOU
KU3HU JIJ1s1 oOecriedeHus1 0€30MacHOCTH MpH 00paIlleHUH ¢ IprudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHUS 37I0POBBS U COOIOICHUS
HOPM KOJIOTHIECKOTO MOBEJICHHSI B OKPY KaIOIIEeH cpeie;

paboTaTh B TpyNIEe C BBINOJHEHUEM PA3IUYHBIX COIMATBHBIX
poJield, IUJIaHUpOBaTh pPabOTy TPYMIbI, PAIMOHATILHO pPacHpPeesaTh
00S3aHHOCTH W  IUIAHUPOBAaTh JIEATEIBHOCTH B  HECTaHJAPTHBIX
CUTyallMsIX, aJCKBaTHO OIICHUBATh BKJAJ KaXXJOTO W3 Y4YaCTHUKOB
TPYIIIBI B perieHue paccMaTpuBaeMom POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmenoBanmue
Ne (undposbie) .
pa3aejoB M TEM KOHTpOJ’[bHLIe HpaKaneCKne BocnuTaTeabHbBIH MOTEHIINA
n/n Bcero oOpa3oBaTesibHbIE
NporpamMmmsbl padoThbI padoTbl
pecypchbl
Pazgen 1. PUSUKA U METOAbI HAYYHOI'O IIO3HAHUSA
e BOCIHMTaHHE
OTBETCTBEHHOT'O
TPaKIaHCKOTO
MOBEJICHUS, Yepe3
Dusnka 1 METOIBI o100
11 Hay4YHOTO 2 bubmorexa HOK COOTB:TCTB IIHAX
' v https://m.edso0.ru/7f41bf72 o
MMO3HAHUSA TEKCTOB JIJI UTCHUS,
3a/1a4 JIsl perieHus,
MPOOJIEMHBIX CUTYaIUi
JUTsE 00CYKIeHUS B
Kjacce;
Hroro mo pazneny 2
Pazgen 2. MEXAHUKA
e TIPUBJICUCHUE
Eub OK BHUMAaHUS
HOIMOTEKA
2.1 Kunemaruka 5 1 oOyJaromuxcs K

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

LIEHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha ypOKax



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

SIBJICHUH, OpraHU3aLus
paboThI ¢ moIy4aeMoit
Ha ypOKE COLIMATIbHO
3HAYMMOU
uHpopmarnuei;

e T[pUBJICYCHUE
BHUMAaHHS
oOyJaromuxcs K
IICHHOCTHOMY aCIIeKTy

29 Junauka 7 bubnuoreka [JOK M3y4aeMbIX Ha YpOKax
' https://m.edsoo.ru/7f41bf72 SIBJICHHU, OpraHU3aLIHsI
paboThI ¢ oTyyaeMon
Ha YPOKE COIMAIILHO
3HAYUMOU
uH(popMaImei;
PUMEHECHNE UHTCPAKTHBHBIX
3aKOHBI OpM pabOTHI TOCPEICTBOM
2.3 COXpaHEHUS B 6 bubmorera [JOK (bwll)axfnqeworo TI;aT a Wi
' P https://m.edsoo.ru/7f41bf72 | N p .
MEXaHHUKE JTUCKYCCHIA, WM TPYIIOBOM
paboThl, WK pabOTHI B apax;
Hroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOMH
TEOpUH

3.1

bu6mmorexa [ITOK

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

e OpraHu3zanus u
MIPOBE/ICHHE
HCCIEN0BATENLCKON
(MM IPOEKTHOM)



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

JeATEeTbHOCTH
o0yJaromuxcs;
OpraHu3alys 1 NpoBeJIcHUE
OcHoBBI bubmuorexka [JOK MCCIIEeI0BATENbCKON (TN
3.2 10 =
TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72 | npoexkTHOI) AESATEIBHOCTH
o0OyJaromuxcs;
ArperatHble
OpraHu3aIys 1 NpoBeJcHNE
COCTOSIHHS )
bubnuorexa [JOK UCCJIEIOBATEIbCKOM (MU
3.3 BEIIECTBA. 5 _
https://m.eds00.ru/7f41bf72 | npoexTHOIl) NesATENbHOCTH
®da3oBbIie
oOy4aromuxcs;
MePEXO0/Ibl
Uroro no pazneny 24

Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DneKTpocTaThKa 10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

MIPUBJICUCHUE BHUMAHUS
00y4aronuxcs K IeHHOCTHOMY
aCIIeKTy U3Y4YaeMbIX Ha YPOKax
SIBIIGHUH, OpraHu3anus padboTsl
C IIOJIy4aeMOU Ha ypOKe
COIIMAITbHO 3HAYNMOU
nHpopmanuei;

ITocTostHHEIIT
JTEKTPUUECKUN
42 p 12

TOK. TOKH B
Pa3JIMYHBIX Cpeaax

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

BOCTIUTAHHE OTBETCTBEHHOTO
TPaXTaHCKOTO TTOBE/ICHUS,
yepe3 moa0op
COOTBETCTBYIOIIHUX TCKCTOB IJIA
YTCHUA, 3aaa4 AJId pCIICHU,
MPOOJIEMHBIX CUTYalUui AJIst



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

o0CyXJIeHUS B KJIacce;

Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB 10 68 3 3
[TPOT'PAMME
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue .
Ne (uu¢posbIe) BocnurareabHbIi
pa3jieJioB U TeM Kounrpoasnbie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIC NMOTEeHIUAJ
NporpamMmsl padoThI padoThI
pecypcsl
Pazpea 1. JIEKTPOJJUHAMUKA
OpraHM3aIys U IPOBEJICHUE
MCCJIeI0BATENbCKOM (MITH
HPOEKTHOI) AeATeNbHOCTU
00yyYaroImuxcsi; BOCIIUTaHUE
OTBETCTBEHHOT'O
Marmrroe noze. bu6. ITOK IPakIaHCKOTO MOBEIEHHS
noImoTeKa
11 DneKTpoMarHuTHas ’
p 1 1 3 https://m.edsoo.ru/7f41c97c | dyepe3 moabop
UHAYKIIHS
COOTBETCTBYIOIIUX TEKCTOB
JUISL YTeHMS], 3a/1a4 JUTst
pelieHus, TpoOIeMHBIX
CUTYyalui At 00CYXJICHHS B
KJ1acce;



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

Hroro no pazneny 11

Pazgen 2. KOJIEBAHUSA U BOJIHBI

IPUMEHEHNE UHTEPAKTUBHBIX
dbopm paboTHI TOCPECTBOM
bubnmoreka [JOK JUJAKTUYECKOIO TeaTpa WIH
https://m.edsoo.ru/7f41c97¢c | nUCKYCCHil, UITU TPYIITIOBOM

MexaHuueckue 1
2.1 3JICKTPOMArHUTHBIC 9 1
KoJIeOaHus

paboThI, WK PaObOTHI B
napax;

MPUMEHEHNE UHTEPAKTUBHBIX
dbopm paboOTHI TOCPECTBOM
bubnnoreka HOK JTUIAKTHYECKOT 0 TeaTrpa 1iu
https://m.eds00.ru/7f41c97¢ | AUCKYCCHIA, WX TPYITIOBOI

MexaHn4ueckue 1
2.2 AJIEKTPOMarHUTHBIE 5 1

BOJIHBI
paboThL, UK paboThI B

napax;

IPUMEHEHNE UHTEPAKTUBHBIX
dbopm paboTHI TOCPECTBOM
JTUAAKTHYECKOT 0 TeaTrpa Win
JUCKYCCUM, WU TPYNIIOBOU
bubmuotexa [JOK paboThl, WK paboTHI B
https://m.edsoo.ru/7f41c97c | mapax; opraHu3anus u
IIPOBEJICHHE
UCCIIe10BaTENbCKON (MITH
IIPOEKTHOM) NEATENBHOCTH

2.3 Ornruka 10 3

00yJaromuxcs;

Uroro no pazaeny 24



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

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI CITEIIHAITBHOM

opraHu3anus U IIpOBCACHUC

bubmuorexa [JOK MCCJIEeI0BATENbCKON (TN
3.1 TEOPUHU 4 .
https://m.eds00.ru/7f41c97c | TPOEKTHOM) ACATETHLHOCTH
OTHOCUTEIbHOCTH
oOyJaromuxcs;
Hroro no pasneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

OJeMeHTHI KBAHTOBOU
OIITUKHU

4.1

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

e BOCHHUTaHUE
OTBETCTBEHHOT'O
TPaKIaHCKOTO
MOBE/ICHUs, Yepe3
oa00p
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTeHUS,
3a/1a4 JUIsl penieHus,
POOJIEMHBIX
CUTYalHi I
00CyXICHUS B
KJ1acce;

4.2 Ctpoenue aToma

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

OpraHu3aIys 1 MpOBeICHNE
HCCIIEA0BATEbCKOM (MITH
MPOEKTHOM) NEeATEIHOCTH
o0yJarmuxcs

4.3 ATOMHOE SApO

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c

IPUMCHCHUC NHTCPAKTUBHBIX
dbopm paboTHI TOCPECTBOM
JTUTAKTHYECKOTO TeaTpa WIn



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

JUCKYCCUM, WU TPYNIIOBOU
paboThl, MK paboTHI B
napax;

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

MPHUBJICYCHIC BHUMAHHUS
oOyJaromuxcs K
IICHHOCTHOMY aCIIeKTy

MIEMEHTEL bu6 OK M3y4yaeMbIX Ha YpOKax
51 aACTPOHOMUU U 7 nbnuotexa 11 i . yp
https://m.edsoo.ru/7f41c97c | sBIICHMIA, OpraHU3aAIUs
acTpoU3UKH .
paboThI ¢ moayyaeMon Ha
YPOKE COLMATIBHO 3HAYUMOU
uH(popMaluen;
Hroro no pasneny 7
Pa3nen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuoreka [IOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro o pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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




