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[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHusl pa3pabOTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHMI K pe3yjibTaTam
OCBOEHMSI OCHOBHOM 00pa3zoBaresibHOM nporpaMmel, peacTtaBieHHsix B DI'OC COO, a
Takke c ydéroMm (denepanbHOl paboueld MporpaMMbl BOCIUTAHUS M KOHUEMIUU
npenoAaBaHus yuyeOHoro mpeamera «®Pusnka» B 00pa30BaTeNbHBIX OPraHU3aALUAX
Poccuiickoii @enepalinu, peam3yonnX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Copnepxanue mporpaMMmbl 1o (U3MKE HampaBlieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOU KapTUHbBI MUpa oOy4darouuxcs 10—11 kiaccoB mpu 00yueHun ux
¢uszuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATEIHLHOCTHOTO MOAX0/a.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM U METalpeIMETHbIM pe3ysibTaTaM OOYyYeHHs, a TaKke
YUUTHIBAET HEOOXOAUMOCTh peaTu3allMi MEXKIPEIMETHBIX CBsi3ed (u3uku ¢
€CTECTBEHHO-HAYYHBIMU YYEOHBIMHU NpeaMeTamMHu. B Hell ompenenstorcs OCHOBHBIE
1enu u3ydeHuss GU3MKH Ha YPOBHE CpeJHEro oliiero oOpa3oBaHUsl, MJIaHUPYEMbIC
pe3yNbTaThl OCBOEHUS Kypca (PM3HMKHU: JUYHOCTHBIE, METANPEAMETHBIC, MPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

® [UJIaHUPYEMBIEC pe3yJIbTaThl OCBOCHHS Kypca (U3HKU Ha 6230BOM YPOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3YIbTaThI 110 ToAaM OOy4EHHUS;

e cojepxaHue yueOHOro npeaMera «Pu3nka» mno rogaM oOy4eHusl.

®du3rka Kak HayKa 0 HauboJjee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAsl B KAUE€CTBE
y4eOHOro MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUUA 00
okpyxatomeM wupe. [konbHBI Kypc GU3HMKA — CHCTEMOOOpa3yIOIMUA st
€CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB, MMOCKOJIBKY (PU3UUYECKHUE 3aKOHBI JISKAT B
OCHOBE TMPOLECCOB M SBICHUN, H3Yy4aeMbIX XUMHUEH, Ouosorueu, Quanyeckomn
reorpadgueit u actpoHomuei. Mcrnonb30BaHue M aKTUBHOE MPUMEHEHUE (PU3NYECKHUX
3HaHUU OIpeAeNsieT XapakTep U pa3BUTHE pPa3HOOOpPa3HbIX TEXHOJOTHM B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHHUS HOBBIX MAaTEpHaJOB C
3aJlaHHBIMU CBOMCTBaMU U Jpyrux. M3ydenuwe (pu3uku BHOCUT OCHOBHOW BKJIAJl B
bopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  OOydalluxcsd, B
dbopMupoBaHUE YMEHUN MPUMEHSTh HAyUYHBIA METOJI TTO3HAHUSI TIPU BBHITIOJIHEHUU MU
y4eOHBIX HCCIICIOBAHMI.

B ocHOBy kypca ¢hu3uku ajisi ypoBHSI CPEIHETO OOIIEro 0O0pa3oBaHUS MOJIOKEH
pAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3leNioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes eenepanuzayuu. B cooTBeTCTBHH € HEMl MaTtepuai Kypca GuU3NKu 0O0beAUHEH
BOKpYr (Qu3uueckux Teopud. Bemymmum B Kkypce sBisierca (GOpMHpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT MCIO0JIb30BaHHE
I'YMaHHUTAPHOTO MOTEHIMaja (PU3NIECKON HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUSL QUBHKHU
C pa3BUTHEM OOIIECTBA, a TaKXKe€ C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH H
HKOJIOTMYECKUMHU MPOOIEMaAMHU.

Hoes npuknaownoii nanpaesnennocmu. Kypc Gu3uKu npesaronaraet 3HaKOMCTBO C
HIMPOKUM KPYTrOM TEXHHUUYECKUX U TEXHOJIOTHUYECKUX MPUIIOKEHUM U3yUYeHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcss IOCPEICTBOM  BBEIACHUS  AJIEMEHTOB
COJIEpKaHUsl, MOCBSIIEHHBIX IKOJOTUYECKUM IMPOOIeMaM COBPEMEHHOCTH, KOTOpBIC
CBS3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTUH, a Takxke O0OCyX AeHHs MpoliemM
PalMOHANBHOTO MPUPOJIOTIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

CTepXHEBBIMH JJIEMEHTaMU Kypca (HU3UKH Ha YpOBHE CpPEAHEro OOIIETo
oOpa3oBaHMs SBISIIOTCS (u3nyecKkue Teopuu ((POpMUpOBAHUE NPEICTABICHUN O
CTPYKTYpE TOCTPOCHUS (PUZNYECKOW TEOpHH, POJU (yHIaMEHTATbHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPaHUIAX MPUMEHUMOCTHU
TEOPHUA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUHN U MPOIECCOB).

CucTeMHO-IesITeNbHOCTHBIN MOIX0 B Kypce (DM3UKH peann3yeTcs MPekIe BCETO
3a CuéT OpraHu3ali HKCIEPUMEHTAIbHONW eATENbHOCTH oOydaromuxcs. Jlis
0a30BOro ypoBHA Kypca (PU3MKH — 3TO HCHOJIb30BAaHUE CHUCTEMBI (DPOHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B MPOrPaMMeE 110
¢uzrke 00ObeAMHEHBI B OO CIMCOK YUEHNYECKUX IPAaKTUUECKUX paboT. Beinenenue
B YKa3aHHOM IepeuHe J1ab0opaTOpHBIX paboT, MPOBOAMMBIX ISl KOHTPOJIS U OIECHKH,
OCYUIECTBJISIETCS. yYaCTHUKAMU 00pa30BaTeIbHOIO Mpoliecca UCX0As U3 0COOCHHOCTEN
MJIAHUPOBAHUS U OCHAIleHUs kKaOuHeTa ¢pusuku. [Ipu aToM oOecrieunBaeTcs OBIaICHUE
OOYYarOIIMMHUCS YMEHUSMH TIPOBOJUTH KOCBEHHBIE W3MEPEHUS, HUCCIEIOBaHUS
3aBUCHUMOCTEH ()M3MYECKWX BEIMYMH M TIOCTAHOBKY OIBITOB TIO TPOBEpPKE
MPEIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHME yAensIeTcs PEIICHNIO0 paCYETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu
ATOM JUIsl PAcUYETHBIX 3aJa4 NPUOPUTETOM SIBIAIOTCS 3a7a4d C SIBHO 3aJaHHOU
bu3MYeCKO  MOJENbIO, TO3BOJISIIONIME TMPUMEHSITh HM3YyYCHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3zaenoB. [l KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a/laHUsl HA 0ObSICHEHUE
npoTeKaHusi (U3NYECKUX SIBICHUN M MPOLIECCOB B OKpPY)KAIOIIEH KU3HU, TPEOyIoLIe
BbIOOpa (M3UYECKOM MOJIEIH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k mMaTepHabHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHOro rmpoiiecca 0a30BbI ypoBeHb Kypca (U3UKM HAa YPOBHE
cpenHero o01ero oopa3oBaHus AOHKEH U3Y4YaThCsl B YCIOBUSAX IPEAMETHOIO KaOMHeTa
GU3UKKM WM B YCIOBUAX HWHTETPUPOBAHHOTO KaOWHETA TPEIMETOB €CTECTBEHHO-
Hay4yHOTO IMKIa. B kabunHetre (u3mku AOMKHO OBITH HEOOXOIMMOE J1TabOpaTOPHOE
00OpyIOBaHUE ISl BHITIOJHEHHs YKA3aHHBIX B MPOTrpaMMme Mo (PU3HKE YUCHUYECKUX
MPaKTUYECKUX PAOOT U IEMOHCTPAIMOHHOE 000PYI0BaHKE.



JleMoHCTpalrioHHOE 000pyI0BaHKE (DOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIbHOM JIOCTaTOYHOCTH U OOECIEeYMBAET IOCTAHOBKY MEPEYUCICHHBIX B
nporpaMMe Mo (U3MKEe KIIOUEBBIX IEMOHCTpAlUil IJii HCCIEAOBAHUSA H3y4aeMbIX
SIBJICHUH 1 TIPOIIECCOB, SMITUPHUUECKUX U HyHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYECKUX
IIPUMECHEHUM.

JlabopaTopHoe oOOpyAOBaHME I YYCHHMYECKHUX MPAKTHUYECKUX padoT
dbopmupyeTcsi B BUJIe TEMATUHYECKUX KOMIUIEKTOB U 00€CIIeUYnBaeTCs B pacyéTe OJTHOTO
KOMIUIEKTa Ha JABYX oOyuaromuxcs. TeMaTndeckue KOMIUIEKTHI J1a00paTOpHOTO
00Opy/IOBaHUSl JOJDKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM HCHOJIb30BaHUH
aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIC ITU(POBHIX JJAOOPATOPUIA.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

¢ (dopMHpOBaHUE UHTEPECA U CTPEMIICHHSI O0YUaIOUTNXCA K HAYYHOMY U3yYCHHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE€ MO3HAaHUA U (POopMHUpOBaHHE
UCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa MU3YYEHHUS OCHOB
CTpOEHHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (opmMupoBaHHE YMEHUU OOBSICHATH SIBIICHUS C HCIOJIB30BAaHUEM (DU3UUECKUX
3HaHUH ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHHE NPEACTABICHUA O podau (U3MKUA [ Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TE€XHOJIOTHUH.

JlocTikeHne 3THX Lejied 00ecneYrBaeTCsl PELICHUEM CIEAYIONIMX 3a1ad B

npouecce u3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 00111ero oopa3oBaHus:

® TpPUOOpPETEHUE CUCTEMbI 3HAHUU 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUSX, BKIIOYAs  MEXaHUKY, MOJEKYJSIpHYIO  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (opmMupoBaHHEe YMEHHI NPUMEHSITh TEOPETUYECKHE 3HAHUA NIl OOBSICHEHUS
bu3nYecKuX SBICHUN B MPUPOJAC U JJI MPUHSITHS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

® OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 33/1a4 C SIBHO 3aJ]aHHON (pr3nyecKoi
MOJIEJIbIO, 3a/1a4, 0Ipa3yMeBaIOIINX CAMOCTOSITENIbHOE CO3/1aHNe (PU3NYECKON
MOJIeJIU, aICKBATHON YCIIOBUSAM 3a/1a4H;

e [oHMMaHUE (UBUYECKUX OCHOB U TMPUHIIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

® OBJIQJICHHE METOAAaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W TPOBEICHUS
GU3MYECKUX DJKCIMEPUMEHTOB, aHaIM3a W HUHTEpPHpeTanuu WHGOpPMAIIIH,
OIPEIENEHMS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;



® CO3/aHME YCIOBUW [UIsl PAa3BUTUS YMEHHH MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOH J1eATETHHOCTH.

Ha wusydenune ¢usuku (0a30BBIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
oOpazoBanus oTBoautcs 136 dacos: B 10 kimacce — 68 gacoB (2 gaca B HeAemo), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).

[Ipennaraemerii B mporpamMme 10 (Qu3uKe TMepeueHb JabOpaTOpHBIX U
NPAKTHYECKUX pabOT sBISETCS PEKOMEHIOBAHHBIM, YYHUTENIb JIeJacT BBIOOP
npoBeJeHUS JabOpaTOpHBIX pabOT ¥ OMBITOB C YYETOM  HMHIUBUIYaTbHBIX
0COOEHHOCTEH 00yJaroIMnXxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o npupone. Haydynsle METOIBI IO3HAHUS OKPYKAIOLIETO
mupa. Ponp skcnmepumMeHTa MW TEOpUM B IPOLECCE IO3HAHUSA IPUPOABI.
OKCIIepUMEHT B (pU3HKeE.

MonenrpoBHue pu3nUecKUX SABICHUIN U mpoueccoB. HayuHble runoTessl.
dusnueckue 3aK0HbI U TeOpuH. [ paHUIBl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb 1 MecTo Qu3uku B HopMHUpOBaHUH COBPEMEHHOM HAYYHOU KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaznoroBble M HUQPPOBbIE HU3MEPUTENbHBIE HPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aABmwkeHHE. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBIKCHUS.
Cucrema otcuéta. TpaeKkTopusi.

[lepemerieHre, CKOpOCTh (CPEIHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTB) H
YCKOPEHHUE MATepHATIbHOM TOYKH, UX MPOEKIMU HA OCH CUCTEMbI KOOPJIUHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE MpsIMOJIMHEWHOe JBkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, IyTH U TEepEeMEIICHUs
MaTepUaJIbHOU TOUKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe nBrkeHue. JIBMKEHHME MATEPUATIBHOM TOYKHA IO
OKPY’KHOCTH C IIOCTOSIHHOM 10 MOJYJII0 CKOPOCThIO. YTJOBas CKOPOCTh,
JuHeWHas ckopocTh. Ilepmon m dacrora oOpamienus. LleHTpocTpeMurenbHoe
YCKOpPEHHUE.

TexHuyeckue YCTPONCTBA M MPAKTHYECKOE IPUMEHEHHE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC 1 PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCUETa, WJUTIOCTpAITUS KHHEMaTHYeCKUX
XapaKTePUCTHUK JIBUKCHUSI.

[IpeobpazoBanne NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



Habnronenue nBwkeHus Tena, OpPOIICHHOTO IOJ| yIIOM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHrne HepaBHOMEPHOTO JIBUKEHHUS C LUEIbIO ONPEAEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXKIY MYTSIMHU, NPOWICHHBIMH TEJIOM 3a
MOCJIEA0OBATENbHBIE PABHBIE MPOMEKYTKHM BPEMEHH IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH ['amunes. llepBwii 3akoH  HproToHAa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepnosunnu cui. Bropoi 3akon HeroToHa
JUI MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUAIBHBIX TOYEK.

3akoH BcemupHOro TaroteHusd. Cuia Tskectd. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHust (IOKOs, CKOJbXKeHUS, KaueHus). Cuia TpeHUs.
Cyxoe Tpenue. Cusa TpeHUs CKOJIbKEHUS U cuiia TpeHus nokost. Koadduiment
TpeHus. Cuia CONpOTUBIICHUS MTPU ABUKEHHUH TEJIa B )KUIKOCTHU UJIM Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuilbl OTHOCHUTENIBHO OCH BpamieHus. llnedo cuiel. YcmoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHH4eCKUe yCTpPOWCTBA U MPAKTAYECKOE IMPUMEHEHHE: NMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3ydenue aBmxeHust Opycka 1o HAKIOHHOM IITOCKOCTH.

HccenenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue ycIIOBHIM paBHOBECHs TBEPAOrO Telna, MMEIOIIETO0 OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMmitynbc MaTepualbHONW TOYKHM (T€da), CHCTEMbl MATEpUAIbHBIX TOYEK.
WMItynbC CWIIBI M1 U3MEHEHHE MMITYJIbCA TeJd. 3aKOH COXPAHECHMSI MMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuainbHOil Touku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU YHEPTUMU.

IloreHunanbHas JHEPIUsl. [loreHunanbHass  JHEprus  ymnpyro
neopMUpOBaHHON npyxuHbl. [loTeHUManpHas »SHeEprusi Tena BOIU3H
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUUAlbHble  cuibl. CBA3b  pabOThI
HEMOTECHIMAIBHBIX CHJI C U3MEHEHNEM MEXAHUYECKOW YHEPIMU CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpoucTBa U NPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KONIIED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJOKEHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUU U UX
ompITHOE oOOocHOBaHWe. bpoyHoBckoe paBmxeHue. HHuddysus. Xapaxrep
JBWKEHHS W B3aMMOJECHCTBUS YaCTHI[ BewlecTBa. Mojaenu CTpOeHUs Ta3o0B,
KUJKOCTEH W TBEPABIX TeN U OOBSICHECHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mojeneil. Macca u paszmepsl Moliekyid. KomuuectBo BemiectBa. [locTosiHHas
ABorajapo.



TemmoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkamna temneparyp
Llenbcus.

Mopnens wupeanbHoro rasa. (OCHOBHOE YypaBHEHHE MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUH UACAIbHOIO raza. AOCOJIOTHAs TeMIepaTypa Kak mMepa
CpPEIHEN KWHETUYECKON SHEpPruu TEIUIOBOTO JBHMXKEHUS 4dacTwl] rasza. Illkana
temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—
Kunaneitpona. 3akon /lansrona. M3onporiecchl B HACAIBHOM Ira3e ¢ MOCTOSTHHBIM
KOJMYECTBOM  BemiecTBa. ['paduueckoe TmpelncTaBlieHHE  H3OMPOIECCOB:
u30TepMa, U30Xopa, u3odapa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneITHI, JOKAa3bIBAIOIIME AUCKPETHOE CTPOEHUE BeliecTBa, GoTorpapuu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSHUS HJICaJbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenue Macchl BO3/lyXa B KJJACCHOM KOMHATE HA OCHOBE U3MEPEHHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanve  3aBUCUMOCTH  MEXKIY  MHapaMeTpaMH  COCTOSTHUS
pa3peKEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmoanHamMuueckas cucteMa. BHyTpeHHsI SJHEPTHSI TEPMOANHAMHAYECKON
cUCTeMbl M cmnocoObl €€ wusmeHeHus. KomnuuecTBo TemmoTel W padora.
BHyTpeHHss1 sHEpryus 0AHOATOMHOTO MAEAbHOTO Tra3a. Buael Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKLHS, M3JIy4eHUE. YJelabHas TEIIOEMKOCTb
BellecTBa. KoauyecTBO TEIUIOTHI MPU TEIIONEpEIaye.

[lonarue o0 amuabatHoM mnporiecce. IIepBhIi 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHure nepBoro 3aKoHa TEPMOJIMHAMUKH K HU3ompoleccam. ['papuueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCcTh IPoIieccoB B MPUPO/IE.

TeruioBpie  mamuHbl.  [IpyHOKMOBI  AEMCTBUS  TEIUIOBBIX  MAlIUWH.
[IpeobpazoBanust >HEpruu B TEIUIOBBIX MamnHaxX. KoadduimeHt mosie3Horo



nerctBust TeruioBord MamuHbl. [{ukn KapHo u ero ko3¢ @dummeHT mojie3Horo
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHenne BHYTpeHHEH SHEPTrUW Teja MPU COBEPIICHUH PaOOTHI: BBUIET
poOKK U3 OYTBUIKH TOJ JEHCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe ddupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3menenue  BHYTpeHHeW  sHeprum  (TeMmiepaTypel) Tela  IpHU
TeIIonepeaaye.

OnelT MO anmuabaTHOMY pACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenn mapoBod TypOWHBI, JBUTATENsl BHYTPEHHErO CrOpaHus,
PEaKTUBHOTO JABUTATENS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHieHcanus. Mcnapenue u kunenue. AOCONMIOTHAS U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3AyXa. HachlllleHHbI Map. YAenbHas TEIIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe temo. Kpucramimueckue u amMop@Hbie Teina. AHM30TPONUS
CBOMCTB KpucTaiuioB. JKugkue Kpuctaiuibl. (COBpEMEHHbIE MaTEpHUabl.
[1naBneHue u KpucTaIU3anus. Y ieiabHas Teruiora miasieHus. Cyomumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYYCHUSI COBPEMEHHBIX MaTepUalioB,
B TOM YHUCJIE HAHOMATEepUaJOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MiaBJieHUs] KPUCTAUIMUECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Pazgea 4. daekrpoamHamMuka
Tema 1. Inexkmpocmamuxa



DnekTpu3anus Ten. JNeKTpUuueckuid 3apsid. [[Ba BuAa 3JIEKTPUUYECKHUX
3apsinoB. [IpoBOJHUKY, MTUAIEKTPUKUA U MOJYIPOBOJAHUKU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsgoB. 3akoH KynoHa. TodeuHbId 3JIEKTPUYECKHIM
3apsa. Dnekrpuueckoe noiie. Hanpspk€HHOCTE anekTpruyeckoro noss. [ Ipunnumn
CYHEPIIO3ULIAN JICKTPUUECKUX MTONeH. JIMHNN HATPsSKEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cun oanekrpocratmyeckoro mois. [lorenmuman. PasHocTh
MOTEHUUAIOB. [IpOBONHMKM W AMANEKTPUKH B DJIEKTPOCTATHUYECKOM MOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

DNEeKTPOEMKOCTb. Konnencarop. DIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCaTopa. DHEPrusl 3aps>KeHHOr0 KOHJEHCaTopa.

TexHn4eckue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: SJIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUYECKAs] 3allliTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoelicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAA 3alUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYHIECTBOBAHUS DSJICKTPUUECKOrO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DIEKTPUYECKOE COMPOTUBJICHUE. Y AEIBHOE COMPOTUBIICHHE BELIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIASA CUJIa U BHYTPEHHEE COMPOTHUBJIECHUE UCTOYHUKA TOKA.
3akon Oma 1 noJHOM (3aMKHYTOW) siekTpuueckod mnenu. KopoTkoe
3aMbIKaHHUE.



OneKkTpoHHass MPOBOJAMMOCTh  TBEPIABIX  METAJIOB.  3aBUCHUMOCThb
CONPOTHUBJIEHUSI METAJLUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOcTBeHHass UM NPUMECHas  MPOBOJUMOCTH
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OnexkTpuyecKuid TOK B pacTBOpax MW  paciulaBax 3JIEKTPOJUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DIIEKTPUYECKUM TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBII
pa3psa. Momuus. [Inazma.

TexHuyecknue yCTpOMCTBA W NPAKTHYECKOE NPHUMEHEHUE: aMIEPMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKUA TOKA, JIJIEKTpOHArpeBaTelbHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMNPOTUBIICHUS, BaKyyMHbIN
JUOJ1, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, TalbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUiTbl TOKA U HANIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS [MJIMHJIPUYECKUX MPOBOJAHUKOB OT JUJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe u3MepeHue 3IEKTPOABHKYIIEH cuibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILEH CHIIbI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢puznku 6a30B0oro ypoBHs B 10 kiacce oCyIIeCTBIsIETCA C
YY4ETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMH MaTE€MaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemuvie nonsamust, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJIEHUE, Hay4YHbIA (aKkT, runores3a, pusnyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUM, JuHEHHas QyHKIMs,
napabo:a, runepOoiia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUIECKUE (PYHKITUU:



CUHYC, KOCHUHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U UX MPOECKIIMU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: mexannueckoe IBMKCHHE B )KUBOM npupoe, muddysus, ocmoc,
TEIUIOOOMEH  JKMBBIX  OpPraHU3MOB  (BHABI  TEIUIONEpeadyd, TEIUIOBOE
paBHOBECHE), DICKTPUUECKUE SBJICHUS B KUBOU MPUPOJIC.

Xumus: NTUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYII,
MOJIb BEIIECTBA, MOJIIPHASI Macca, TETIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEU
Y Ta30B, AJIEKTPUYECKUE CBOMCTBA METAJIOB, AJIEKTPOJIMTHYECKAs JUCCOLMAIIS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABUKEHHUN C UCIIOJIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOAIIMITHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET U APYTrHUe), JBUTATEIb BHYTPEHHETO
CropaHusi, TlapoBas TypOWHA, OBITOBOM XOJOAWIBHUK, KOHJMIIMOHED,
TEXHOJIOTUM  TIOJYYE€HUS COBPEMEHHBIX MAaTepHajioB, B TOM  YHCIE
HAHOMATEPUAIOB, W  HAHOTEXHOJIOTMH,  JJEKTPOCTAaTUYECKas  3alluTa,
3a3€MJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJICKTpOHArpeBaTeIbHbIE  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
rajJibBaHHKa.

11 KITACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[locTosiHHBIE MarHWThHl. B3aMMOAEUCTBHE TOCTOSIHHBIX MAarHUTOB.
MarnutHoe nosie. Bektop marHuTHOM HMHAyKUuuU. [IpuHImn cyneprno3unun
MAarHATHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMK. KapTrHA TUHWUN MarHUTHOM
WHIYKIWH T10JI [IOCTOSHHBIX MarHUTOB.

MarnutHoEe T10JiIe NPOBOJHMKA C TOKOM. KapTuHa JIMHHM WHAYKIUU
MAarHATHOTO TOJIS JUIMHHOTO IPSIMOTO MPOBOJHHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHMKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. Bzanmoneictene npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna JlopeHua, e€ Moaylb W HampaBieHue. J[BUKeHUE 3apsyKEHHOU
YaCTHUIIBI B OJHOPOIHOM MarHuTHOM MoJjie. PaGoTa cunbl Jlopena.

SIBieHue dneKTpOMarHMTHOW WHAYKUMHU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJIEKTPOABMKYIA CHJIA HHAYKIMH. 33aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.



BuxpeBoe siiekTpuueckoe mosie. DJIEKTPOABMKYIAs CHja UHAYKIUU B
IIPOBOJHUKE, TBUKYILEMCS IOCTYNATENbHO B OAHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE. SIBIEHME CAMOMHIYKLIHMH. OJIEKTPOABWXKYLIAs CHIIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHU4ecKue yYCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE
MarHuThl, IEKTPOMArHUTBI, JIEKTPOIBUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTUL], UHIYKIHOHHAs 1e€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIMY MarHATHOT'O TOJIA.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMarHUTHOW HHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTB 3JIEKTPOIBHKYIIEH CHUITbI MHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHuEe CaMOMHYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue nelCcTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CBOOOJHBIE MEXaHWYECKHUE KOJICOAHUS.
["apmonnyeckue konebanus. [lepuon, yacrora, ammummryaa u (aza xKoseOaHUM.
[IpyXvHHBIN MassTHUK. MaTeMaTHYECKUI MasTHUK. Y pABHEHUE TAPMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOMHBIE JJIEKTPOMArHUTHBIC KOJEOAHUS B
UJCATbHOM KOJIEOaTeIbHOM KOHTYpe. AHAJOTUSl MEXKIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU KosiebaHusiMu. Popmyna Tomcona. 3akOoH COXpaHEHUs
SHEPTUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.



[IpencraBnerne o0  3aTyxalmux  KoueOaHWSIX.  BBIHYXICHHbBIE
MexXaHW4ecKkne KoyieOaHus. Pe3zonanc. BrIHYXIEHHBIE 5SJIEKTPOMArHUTHHIC
KoJIeOaHusl.

[lepemennsblii TOK. CHHYCOMJAIBHBIA IEPEMEHHBIM TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIUTYAHOE W JECHCTBYIOIIEE 3HAYEHUE CUJIBI TOKAa U
HaIpsHKEHUS.

Tpanchopmarop.  IlpomsBomcTBo,  Tepemada u mOTpedIIeHHE
ANEKTPUYECKON  DHEPruh. OKOJIOTUYECKHME PUCKH MNpPH  TMPOU3BOACTBE
ANeKTpodHEpPrur. KynpTypa MCINOIB30BaHUSA 3JIEKTPOIHEPTUU B IMOBCEAHEBHOM
KU3HU.

TexHuyeckue yCTpoMCTBAa M NMPAKTHYECKOE NMPUMEHEHUE: DIIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mapameTpoB KoJieOaTENbHOW CHCTEMbI (IIPY>KUHHBIA WU
MaTeMaTHYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpamMMbl (3aBUCHMOCTH CHJIBI TOKA M HAIPSKEHUS OT BPEMEHH)
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHUA.

Pe3oHaHc mnpu MOCHEAOBATEIBbHOM COEIUHEHUM PE3UCTOPA, KATYyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUU AIEKTPONEPEaaUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEPHO/Ia MaJIbIX KOJICOAHUM Tpy3a HA HUTU OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanre TMEpeMEHHOTO TOKa B I[ENM M3 IOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHblE 60JIHbL

Mexanuueckue BOJIHBI, ycloBHsS pacnpoctpaneHus. [lepuon. Ckopocth
pacnpocTpaHeHus M JUiMHa BOJIHBL. [lomepeyHble W MOPOJOJIbHBIE BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DJIEKTPOMarHUTHBIE BOJHBI. YCIOBUSI HW3JIYYEHUS DJICKTPOMArHUTHBIX
BOJIH. B3anmHas opuentauns BekTopoB E, B, V B 3JIeKTpOMarHuTHON BOJIHE.
CBoiICTBA AJEKTPOMATHUTHBIX BOJH: OTPAKEHUE, MIPEIOMIICHHE, MOJSpU3alus,
mudpakims, uarepdeperiusa. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.



[IIkana 3MeKTPOMArHUTHBIX BOJIH. [IpuMeHeHre 3J1eKTPOMarHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBAsl IMarHOCTHKA B TEXHHKE W MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI pe30HaHC.

HabmroieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOH U
YacTOTOM KOJEOaHUIA.

HccnmemoBanne  CBOWCTB — JJEKTPOMATrHUTHBIX — BOJIH:  OTPaKEHHE,
pesioMJIeHUE, MOoJspu3auus, Judpakuus, uHTephepeHus.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. lIpsiMosiMHENHHOE pacnpoOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBera. llocTtpoenne n3zoOpaxeHui
B INIOCKOM 3€pKalle.

[Ipenomnenue cBeTta. 3aKkoHBI TMpEJIOMIICHHS CBeTa. AOCOIIOTHBIN
rokasarens npesnomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHpiil yroi
ITOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

ColOuparomue W pacceWBaroIIre JUH3BL. ToHKas JuH3a. DOKyCcHOe
pPacCTOSIHME W ONTHUYECKasl cuja TOHKOW NuH3bL. [locTpoeHne m3o0pakeHuil B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3aX. DOpMyIia TOHKOM JIMH3bL. Y BEIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUIYECKON ONTUKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBusi HaOMIOEHNUS MaKCUMyMOB M MHUHUMYMOB B HHTEP(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cpeta. dudpaxuuonnas pemérka. YciioBue HaOIIOICHUS
[NIABHBIX MAaKCHUMYMOB TMpU NaJE€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuueckue ycTpoHcTBa M NPAKTHUYECKOE NPUMEHEHHWE: OYKH, JyIa,
doToamnmapar, MPOEKIIMOHHBINA ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE pacIpOCTPAaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIECKOna.

HaGmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydyeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

HabGmronenue nucnepcuu ceera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panuiel NPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku. [locrynarel
CIEHUAIBHOW TEOPUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTENIBHOCTE ~ OJHOBPEMEHHOCTH.  3aMEIJIEHUE  BpPEMEHM U
COKpAIlEHUE JIJINHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBsi3p Macchl C DHEPrUEM W HMIIYJbCOM PEIATHUBUCTCKOW YaCTHIIBI.
DHeprus MmokKosl.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol KAHMOBOU ONMUKU

®otonsl. @opmyna I[lmanka cBsizm sHeprur (POTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJIsC (OTOHA.

OtkpeiTie U uccinenoBanue ¢otodpdexra. Onwitel A. I'. Cronerona.
3akonsl GpoTodrpdexra. Ypapuenue DifHiureriHa ans gporosrddexra. «KpacHas
rpanuia» Ghotodddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHYECKOE JICCTBHE CBETA.



TexHuyeckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
doromatuuk, comHeuHas Oatapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauog.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pe3depdopia mo paccessHuio o -4acTHII.
[Inanerapnas mozens aroma. [loctynatel bopa. U3nyueHune u morionieHue
($OTOHOB MpHU TEpexoJe aToMa C OJHOTO YPOBHSI PHEPrHH Ha Apyroi. Bumabl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOJIOPOIA.

BosiHoBble cBoiicTBa wactuil. Bomnbel ge bpoitna. KopnyckysspHo-
BOJIHOBOM JyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue ycTporucTBa M IPAKTHYECKOE NMPUMEHEHME: CIIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTb CTpPOEHHUs snapa. OTKpbITHE
panuoaktuBHOCTH. OmnbiThl  Pesepdopaa 1o ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3nydeHusi. CBoiicTBa anb(da-, Oera-, raMMa-u3Iy4CHHS.
BnusitHue paainoakTHBHOCTH Ha KUBbIE OpTraHU3MBI.

OTtkpeiTHE NTpOTOHA U HeWTpoHa. HykionHas Monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anba-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIA OeTa-pacman. [amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchol siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

Snepuwiii peakrop. TepmosiaepHsblii cunte3. [IpoGiemMbl M TIEPCIICKTUBEI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKThI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIE B3auMOJEHCTBHs. EAWHCTBO (u3nueckoil KapTUHBI
MUpa.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: T03UMETD,
kamepa BuiibcoHa, siepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH

Ortanbel pa3BUTUS acTpoHOMHH. [IpUKIagHOE M  MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3BE€3qH0r0 Heba. Co3Be3nus, sipkue 3BE3/bI, MJIAHETHI, UX BUANMOE
JBHDKCHUE.

ConHeyHas cucrtema.

Connue. ConHeyHass akTUBHOCTb. VcTtounuk s3Heprun CosiHIA U 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTB». 3BE3/bI TJIABHOM IMOCIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISI 3BE3]] TJIABHOM IOCIIEIOBATEIbHOCTH. BHYyTpeHHEE CTpOoeHUE
3BE€311. COBpEMEHHBIE IPEACTABICHUS O IPOUCXOKACHUH U 3BotonK CoJIHIIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muineunbiii [lyTe — Hama [Nanaktuka. Ilonoxenue u nasukeHue CoiHIa B
["amaktuke. Tunel ranaktuk. Paguoranaktiky v kBazapsl. UEpHBIE ABIPHI B SIAPAX
rajakTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon XaO06ma. Paszberanue
ranakTuk. Teopus bosbiioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. MetaranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

Hab6nronenust HeBOOPYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN I ONpEACNICHUs] TOJOXKEHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cO3Be31usi CEBEpPHOTrO NOJYLIApHUS U SPKUE
3BE3ILI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O6o0maroniee MOBTOPEHUE

Ponpr ¢u3ukym M acTpOHOMHHM B DIKOHOMHYECKOM, TEXHOJIOTHYSCKOM,
COITMAJILHOM M JTHYECKOM cdepax AEesATEILHOCTH YEJIOBEKa, POJb U MECTO
(GU3MKM M aCTPOHOMHMHM B COBPEMEHHOW HAay4yHOW KapTWUHE MUpa, pOJjb
busndeckoil Teopun B GOPMUPOBAHUY MPECTABICHUN O (U3MUECKON KapTHUHE



MHpa, MECTO (PU3NYEeCKOW KapTHHBI MHUpa B OOMEM pSIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IIPUPOLE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCyIiecTBIsETCS ¢
Y4ETOM COJIEP)KATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcamMH MAaTE€MAaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nousamusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIM (DaKT, TUTIOTE3a, (hU3MUYecKass BEIMYMHA, 3aKOH,
TeOopusl, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuxka: pelieHUE CHUCTEMbl ypaBHEHUW, TPUTOHOMETPUYECKHUE
byHKINH: CUHYC, KOCHUHYC, TaHT'CHC, KOTAHT'€HC, OCHOBHOEC
TPUTOHOMETPUYECKOE TOXKIECCTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAUHAT,
CIIOKCHHE BEKTOPOB, IPOW3BOAHBIC DJJIEMEHTAPHBIX (DYHKIMHA, NpU3HAKU
1oA00UsI TPEYTOJILHUKOB, OIIPEACIICHUE IUIOIAIH INTIOCKUX (GUTYp U 00BEMA Tell.

buonocus: >nekTpudeckue SBICHUS B JKUBOM MpUpOE, KoJieOaTelbHbIe
JIBUKEHHS B )KMBOU MIPUPOJE, ONTUUECKUE SIBJICHUA B dKUBOM MIPUPOJIE, NCUCTBHE
paanaly Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMUECKass CTPYKTypa
TBEPABIX TeJd, MEXaHU3Mbl OOpa30BaHMUS KPHUCTAUIMUYECKON  PEHETKH,
CHEKTPAJIbHBIA aHAJIN3.

l'eocpaghusi: marHUTHBIE TMOJIOCAa 3€MJIM, 3aJ€XKU MAarHUTHBIX PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: TWHWUW DBJIEKTPOIEpENay, TEHEPATOp IEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENb, MHAYKIIMOHHAS T€Yb, Pajap, paAUONPUEMHUK, TEICBU30D,
anTeHHa, TenedoH, CBYU-neub, MpOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
CoJIHEUHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuyeOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEIBHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HaINpaBJICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOINEUETIOBEUECKUX  T'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aMO/ICHCTBOBATH C COILIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAXKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOr0o BOCIMTAHMA:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATCIBHOCTH, 33JaBaTh MApPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBIIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaTeIBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMCEIOIIUXCS
MaTEepPHUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JESITEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.



BJIAJETh HAy4YHOW TEPMHHOJOTHMEH, KIIFOUEBBIMH HOHATUSMHU M METOJAMH
buznuecKoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHMs 3a7ad (U3UYECKOTO COAECpKAaHUsS, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3lIMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITh TNPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHHUA MO (QU3MKE B MPAKTUYECKYIO 0O0JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nnopmanueii:

BJIAJETh HABBIKAMU MOJy4YeHHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IIPE/ICTABIICHHUS];

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUMA B PELICHWH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNHM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:



OCYILECTBISATH 00IIIEHNE HAa YPOKaX (PU3UKH U BO BHE-YPOUHOM I€ATEIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMAHIHOW W UHAUBUIYAJTBHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEUCTBHM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TO3WLUUKA HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYLIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUU, BBISIBJISATH MPOOJEMBbI, CTaBUTh U (HOPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJaJ€Th HABBIKAMU  MO3HABAaTEIbHOW  peQuIeKCHH KakK  OCO3HAHUSA
COBEpIIAEMBbIX JEHCTBHUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB H
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pelIeHNUS;

YMETh OLIGHWBAaTh PHUCKH U CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apTryMEHThl JPYTUX TpPU aHalu3e pPe3yibTaToOB
JeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS IPOTPAMMBI 110
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, IpeInoIararo
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLIMOHANILHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIONIETO CAMOKOHTPOJIb, yYMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LEIH U
yCIIeXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHUCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOLIEHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIONINX CITIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xoniry o6yuenus B 10 kiacce nmpeaMeTHbie pe3yiabTaThl Ha 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEH;



YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJICTICH:
MaTepuajibHas TOYKa, MHEpLUHAJIbHAs CUCTEMA OTCUETa, a0COIOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOIMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSMOJMHENHOE JBUKEHNUE,
CBOOOJ/IHOE TIaJIeHUE Tej, JBMKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH M TBEPABIX T,
W3MEHEeHHEe Oo0BEMa TeJl MPU HarpeBaHUU (OXJIAXKIECHUU), TEIJIOBOE PaBHOBECHE,
VCIapeHne, KOHJCHCALMs, IUIABJICHHUE, KPUCTAIUIM3AlUs, KUIICHUE, BJIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUA Ia3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKJY IMapaMeTpaMHu COCTOSHHUA ra3a B M30MPOILIECCax, JICKTPU3ALUS TET,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd SHEPrusi, MOTCHUUAIbHAA YHEPTHUS, MEXAHUYECKAs
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABHUIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIUYMHAMM;

OIMCHIBATh M3YUYCHHBIC TEIUIOBBIC CBOMCTBA TE€I W TEIUIOBBIC SIBIICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasl SHEPTUSI XaOTHUYECKOTO JIBMIKEHUSI MOJICKYJ, CPEIHECKBAIpATHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONKHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIEC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUEC
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
BJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OOO3HAYEHMS W EJUHUIIBI, YKa3biBaTh (hOPMYIJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ TMPUHIUIBL: 3aKOH BceMupHOro Tsarotenus, I, I u I 3akonsr HeroToHa,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM



OTCUY€Ta, MOJIEKYISIPHO-KMHETUUYECKYI0 TEOPUI0 CTPOCHHMS BEILECTBA, Ia30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABMXEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHHS
AIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3iuMyaTh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICHCTBUS MAIIIUH, IPUOOPOB M TEXHUIECCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmyupoBath mpobdieMy/3anady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT U HUCIHOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YNHTATHI MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BUE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

co0ro1aTh MpaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe Jisi €€ PEelIeHUs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHEC IBIICHUS,

MCITIOJIb30BATh MTPH PEILICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOM W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;



MPUBOAUTH MPUMEPHI BKJIaJla POCCUICKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpallleHuu ¢ TpudopaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJJAHUPOBATh JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 kiacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3UYECKUX MOJIEIIeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SCpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpHU peuIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TPOIECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU U KBAaHTOBOU (DU3HKU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJAIpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJICHUS] (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEIUYUHBIL:
DIEKTPUYECKUIN 3apsi, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJEd, MEepHoJ M YacTroTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CHJa TOoKa B IpOoLEecce



TapMOHHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWW, (OKYCHOE pacCTOSHHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHWS W CIAWHHIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BEIMUUHAMY;

ONMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIOJIb3YS
bu3NYecKrue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA, IEPHO/I TIOJTypaciiaia, SHEPTHS CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBATh (PU3MUECKHE MPOIECCHI U SBICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TPOBOJHUKOB, 3aKoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUN, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPAaHEHHUS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHCHMS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJhCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOTO 4YMCIia, MOCTynaThl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh W OIMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPH STOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (JOPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJICIOBATh 3aBUCUMOCTH (PM3MYECKUX BEIMYUH C UCTIOJb30BAHUEM TIPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

cOOJI0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUN B
paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCICNOBATEILCKOW W IMPOCKTHOM



JESITEIbHOCTH C HCIIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOMCTB U JaOOPaTOPHOTO
000pyIOBAHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUUYMHBI U (HOPMYIIHI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHbIE 3aJaui: BBICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PACCYXICHUH C ONOpOH Ha H3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
(duznueckue sSBICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPHPOBAaHHUS, UHTEPIPETAUUN U MIPEICTABICHUS
yu4eOHOW ¥ Hay4HO-TIONMYJIApHOW HWH(GOpMAIMKU, IOJYYEHHON W3 pa3iIyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMylo HH(POPMALHUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MaCHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJOTUI;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TOBCEAHEBHOM KU3HU IS
obOecrieueHns O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUA B OKPYXKaOUIEH Cpee;

paboTatb B TpYyIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIlbl, PALMUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U (uudposbie)
KonTposbHbie IpakTuyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmuoreka [IOK
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7FA1bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [IOK
21 Kitnematiia > https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edso.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubmmnoreka HOK
3.1 9 1 1
TEOpUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BemiecTBa. Da3oBbie 5 bubnmnorexa [JOK

IEePEX OBl

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



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

Hroro no pazneny 24
Pasnen 4. JIEKTPOAUHAMUKA
bubnunorexa LIOK

1 MeKTpoCTaTiia 10 https://m.edso0.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubnmnoreka HOK

' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosauuecTBo yacoB
DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI . Kontpoabubie, TMpakTnueckue, (UHPPOBbIe)
n/n cero padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchI
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnmnoreka HOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yeckne U dJIEKTPOMarHuTHBIC 9 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
2.2 MexaHuueckre U 3J1eKTPOMarHUTHBIE BOJTHBI ) 1 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2. 1 1
3 Onrica 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH



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

31 OCHOBBI CHIEIIUATBLHON TEOPUHU 4 bubnmoreka [JOK
' OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 https://m.edsoo.ru/7fA1c97¢
bubmuorexa [JOK
4.2 Crpoere atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnuorexa [JOK
4. A
3 TOMHOE A7pO > https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 E;I[?sH;IzT:;(si)?r(aﬁ £41c97c
Wroro no pazaeny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Obo0maroriee MOBTOPEHHE 7 E;I[?SH/I//I;T:;(;ESII; £41097¢
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

Ka.]'leHIlapHO - TEMATHYECCKOC INIAHUPOBAHUC

Jlara
Ne KoJu-Bo
no no Conep:kanue maTepuaJia
n/n 4acoB
Ia”Hy  ¢akry
QDu3uka u memoovl HAYYHO20 no3Hanus (2uaca)

1 ®u3nka — Hayka o npupoje. HayuHbpie METOABI MO3HAHUS OKPYKAIOIIETO MUpPa 1

5 Ponb u MmecTo puzuku B popMUpOBAHUU COBPEMEHHOW HAYyYHOU KapTHUHBI MUpa, B 1
NPAKTUYECKOMN AEATEIbHOCTH JIIOIEH

MEXAHMUMKA (18 yacoB)
Kunemamuka (5 uacoes)

3 Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUS. 1
[Iepemenienue, CKOPOCThb, YCKOPEHUE

4 PaBHOMEpHOE TPAMOIMHENHOE TBUKEHUE

5 PaBHOYCKOpPEHHOE NPSIMOIMHENHOE JBUKEHUE
CBobosHOE TasieHrne. Y CKOpeHHEe CBOOOTHOTO MaCHUS.

6 IKcnepumenmanvuasa paboma. H3yuenue ogusicenusn mena, 0pOueHHO20 1
20pU30HMAIbLHO

7 Kpusonunennoe nsrxenne. /[BmkeHne MaTepruaibHOW TOYKH 110 OKPY>KHOCTH 1

Junamuka (7 uacos)

8 [Tpuaiun otHOcuTenpHOCTH [ anmies. MHeprmanbHble cucTemsl orcueTa. [lepBaiit 1
3akOH HproToHa

9 Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon Herotona st 1
MaTepHUaIbHON TOYKHU

10 Tpernii 3akoH HproTOHA 1151 MaTepraIbHbBIX TOUYEK

11 3akoH BcemMupHOro TsaroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpoCThb

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




Cuna tpenus. Koaduuuent tpenus. Cuna conpoTHUBICHUS TP IBUKEHUH TeJa B

B KUJKOCTH WJIN Ias3e

14 [ToctynaTtensHoe U BpalareabHOE ABMKEHHE a0COIIOTHO TBEPAOTO Tena. MOMEHT
cuibl. [1me4o cuiel. Y cnoBus paBHOBECHS TBEPAOTO TEa

3akonwvl coxpanenus ¢ mexanuke (6 yacos)

15 NmMnynbc MaTepranbHOM TOUYKH, CUCTEMBI MATEpUAIIbHBIX TOUEK. IMITyIbC CUIIBI.
3aKOH COXpaHEHUsI UMITYJIbca. PeakTHBHOE ABUKEHHE

16 PaboTa u MmoutHOCTh cuiibl. Kunetuueckast sHeprus MarepuaibHoil Touku. Teopema
00 U3MEHEHUU KUHETUYECKON IHEPTUU

17 [TorenumanbHas sHeprus. [loTeHnanbHas F3HEPTUS yIpyro 1eGopMUpOBaHHOM
npy>kuHbl. [loTeHManbHas sHeprus Tena BOJIN31 NOBEPXHOCTH 3eMIIU
[loTeHumanbHbIe U HEMOTEHIUANIbHBIE CUJIbL. CBSA3b pa0OThl HEMOTEHIIMAIBHBIX CHII C

18 M3MEHEHHEM MEXaHNYECKOM YJHEPTUH CUCTEMBI TeNl. 3AKOH COXPAHEHUS
MEXaHUYECKON YHEPTUH

19 JlaGopaTopHnas padora Nel «MccnemoBanue cBs3u pabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOM SHEPIUH TeJIa HA IPUMEPE PACTSIKEHUST PE3UHOBOTO KI'yTa»

20 KontpoasHas padora no reme Nel «Kunemamuxka. /lunamuxa. 3axonul
COXPAHEHUS 8 MEXAHUKE)
MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMMUMKA (24 yaca)

OcHO8bl MOIEKYNAPHO-KUHemuueckou meopuu (9 u)

’1 OCHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU. bpOyHOBCKOE
newkenue. Juddysus

” Xapaxkrtep ABUKECHUSA U B3aUMOJEHUCTBUS YacTHULl BellecTBa. MoJenu CTpoeHus ras3os,
KUIKOCTEN U TBEPABIX TEI

23 Macca monekyi. KonnuectBo Bemecta. [loctostHHas ABoraapo

24 TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Lenbcus




25 Wneanshsiii raz B MKT. OcnoBHOe ypaBHeHue MKT 1
26 AOcoitoTHas TeMIeparypa Kak Mepa CpeIHel KHHETUYECKON YHEPTUU ABUKECHUS 1
MOJIeKyI1. Y paBHeHUe MenaeneeBa-Knanenpona
57 3akoH JlanproHa. I"'a30BbIe 3ak0HBI. M30mponiecchl B uacaIbHOM Tra3e U uX 1
rpaduyeckoe npeacTaBIcHue
28 Jlaboparopnasi padora Ne2 «liccnenoBanue 3aBUCUMOCTH MEXIY TapaMeTpaMHu 1
COCTOSIHHSI pa3peKEHHOTO ra3a
29 KontpoabHas padoraNe2 mo teme «OCHO8bI MOIEKYNAPHO-KUHEMUYECKOU 1
meopuu»
Ocnosvt mepmoounamuxu (10 wacos)
BHyTpeHHss 3HEprusi TEpMOAUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHMS.
30 KonuyecTBo TemnoTsl U paboTta. BHyTpeHHss 3HEprUsi 0IHOATOMHOTO UJI€aJIbHOTO 1
rasa
31 Bue! Termonepenaun 1
3 VY nenbHas TEMIOEMKOCTD BeliecTBa. KomnyecTBO TEIIIOTHI ITPH TEIIONEpe1aye. 1
AnnabaTHbBIN MpoIece
33 [lepBblil 3aKOH TEPMOJIMHAMUKH U €r0 MPUMEHEHHUE K N30IpoLieccam 1
34 HeobOpatumocTs niporieccoB B mpupoje. Bropoit 3akoH TepMOAMHAMUKA 1
35 [Tpunnun neiicteus u KII/[ TennoBoit MamHsbI 1
36 [ukn Kapuo u ero KIIJ] 1
37 DKOJIOTHUECKHUE MPOOJIEMbI TEIIIOIHEPTETUKHI 1
38 O6o6maronuit ypok «MonekysspHas ¢puszrka. OCHOBBI TEPMOJIUHAMUKI) 1
39 KonTtpoJsbHas padora Ne 3 no teme «Monexkyaapuas ¢puzuxa. Ocnoewt 1
mepMOoOUHAMUKU)
Aepecammubvie cocmoanusa eewgecmea. Dazoevie nepexoowvt. (5 uacos)
40 [Tapoo6pazoBanue u KoHAeHCaIus. Micnapenne u KuneHue 1




41 AOcConIoTHAs ¥ OTHOCUTEIbHAS BIAKHOCTH BO3ayxa. HachIeHHbIi map

4 Teépnoe Teno. Kpucrannmyeckue u aMopgHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. XKunkue kpuctaiibl. CoBpeMEHHbIE MaTepHUabl

43 [InaBnenue u KpucTaM3anus. Y aenbHas TerioTa miasiaenus. Cyonumarius

44 VYpaBHeHue TemioBoro 6amxanca

OCHOBBI 2JIEKTPOIMHAMMUKMU (22 yaca)
Inexmpocmamuxa (10 uacos)

45 DneKkTpu3anus Tel. JNeKTpUYecKui 3apsa. [[Ba Buja 3JIeKTpUYECKUX 3apsioB

46 [IpoBOHUKY, TUDIEKTPUKU U MOTYIPOBOIHUKU. 3aKOH COXPAHEHUS DJICKTPUUYECKOTO
3apsaa

47 B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToueyHbIN 2IEKTPUUYECKUM 3apsiT

48 Hanpsoxk€HHOCTE AnekTpudeckoro nodid. [I[puHiun cynepno3unuu dIeKTPUIeCKUX
nosnen. JINHUM HanpsHKEHHOCTH

49 Pabota cui sanexktpocratuueckoro noss. [loreniman. PasHocTh mOTEHITMATIOB

- [TpoBOIHUKY U IUDJIEKTPUKU B DJIEKTPOCTATUUECKOM ToJI€e. J(uanekTpudeckas
MIPOHUIIAEMOCTh

£1 DneKTpoE€MKOCTh. KoHIeHcaTop. DIeKTPOEMKOCTh MIIOCKOT0 KOHJIEHCATOPAa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa

52 KonTpoabHas padora Ne 4 o treme «a1ekmpocmamuka

- [TpuHIMNO AEMCTBUS U MPUMEHEHUE KOHAEHCATOPOB, KOMUPOBAIBLHOTO aIlapara,
CTPYHHOTO IPUHTEPA. DIEKTPOCTATHUECKAS 3alUTa. 3a36MJICHHE JICKTPOTPUOOPOB

54 JlaGopaTopHuasi padora Ne 3 "M3mepeHue 31eKTPOEMKOCTH KOHAeHcaTopa"

Hocmosannstii Inekmpuueckuit mok. Toxu 6 paznuunuix cpeoax. (12 uacos)
E6 DIIEKTPUUECKHI TOK, YCIOBHUS €ro cyiiecTBoBanus. [loctosHHbIN Tok. Chiia TOKa.

Hanpsixenune. ConporuBnenune. 3akoH Oma 11 yyacTKa Lenu




HOCHCI{OB&TCHBHOC, mapajuieJibHOC, CMCIIAHHOC COCAMHCHUC ITIPOBOJIHUKOB.

>0 JIaGopartopHas padota «/3yueHne CMEemanHOro COeAMHEHUS PE3UCTOPOB) L

57 PaboTa 1 MOITHOCTB 3JEKTPUUYECKOTO TOKA. 3akoH J[xoynsa-Jlenma 1
3akon Oma 11 OJIHOM (3aMKHYTOM) 3yieKTpudeckoi nenu. KopoTkoe 3aMbIKaHuE.

58 Jlaboparopnasi padora Ne 4 «3mepenune D/]C ucTOUYHMKA TOKA U €0 BHYTPEHHETO 1
CONPOTHUBIICHUS»

- DneKTpoHHAsk IPOBOAUMOCTb TBEPIBIX METAJIIIOB. 3ABUCUMOCTb CONPOTUBIICHUS 1
METaJUIOB OT TeMneparypbl. CBEPXITPOBOIUMOCTh

60 DIIEKTPUYECKHAN TOK B BakyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB 1

61 [TonynpoBoHUKH, UX COOCTBEHHAS U MMPUMECHAsk MPOBOAUMOCTh. CBolcTBa p—N- 1
nepexoja. [lomynpoBogHrKoBbIE TPUOOPHI

62 DNEKTPUYECKUN TOK B PACTBOPAX U PACIUIABAX AIEKTPOIUTOB. DIIEKTPOIUTHUECKAS 1
JUCCOLMANMS. DINEKTPOIIU3

63 DnexTpuyeckuid ToK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSITENIbHBIHN pa3psi. 1
Momuus. [1na3ma

64 KonTpoabnas padora Ne 5 mo reme ""Inexkmpoounamuxa’ 1

65 DnexkTpudecKkue MpuOOPhI U YCTPONCTBA U UX MpaKTHUeckoe npuMeHenue. [Ipasuia 1
TEXHUKUA 0€30MaCHOCTH

66 O6o06maromuit ypok «MexaHuka

67 O6o6mmaronuii ypok « OCHOBBI  TE€PMOIUHAMHUKH

68 O6o6mmaromuiit ypok « OCHOBBI 3JIEKTPOIMHAMUKIY

OO611ee KOJTUYSCTBO YacoB I10 IporpaMMe 68




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE 11 KJIACC

Koua-Bo
4acoB
Conep:xanue matepuaJjia
IJIEKTPOIMHAMMKA (11 uacos)
Maznummnoe none. Inekmpomacnumnan unoykyus (11 uacoe)

[TocTossHHBIE MAarHUTHI U UX B3auMOJECcTBUE. MarHutHoe noJjie. BekTop MarHuTHOW HHAYKUMU. JIMHUK 1
MarHUTHON WHTYKITUU
MaruauTtHoe 1nosje npoBoJHuKa ¢ TokoM. OnbIT Opcerena. BzaumoaeiicTBiue mpoBOIHUKOB ¢ TOKOM 1
Jlaboparopnas padora Nel

1
«M3ydeHne MarHuTHOTO TIOJIsI KATYIIKH C TOKOMY
JleiicTBrE MarHUTHOTO MOJIS HA MPOBOJHUK ¢ TOKOM. Cnina Amniepa. JlabopaTtopHasi padora Ne2

1
«MccnenoBanue AeicTBUS MOCTOSHHOTO MarHUTa Ha PaAMKY C TOKOM»
JlelicTB€ MarHUTHOTO TIOJISI HA JIBIDKYIIYIOCS 3apspKeHHYIo yacTuily. Cuiia JlopeHiia.

1
Pa6ota cunel Jlopenna
DOnekTpoMarHuTHas MHAYKIMs. [ToTok BekTopa MaruutHOU nHAYKIuu. JJ1C naayknuu. 3aKoH 1
AIIEKTPOMArHUTHOU MHAYKIMKu Dapaes
JlabopaTopnasi padora Ne3

1
«HccnenoBanue sSIBIEHUS YJIEKTPOMArHUTHOW WHTYKITUN)




NunyktuBHOCTD. SIBNeHue caMonHaykiuu. J1C caMOMHAYKIMHA. DHEPrUusi MArHUTHOTO TOJISI KaTYIIKHU C

8
TOKOM. DJIGKTPOMAarHUTHOE TI0JIe

9 TexHUYECKHE YCTPOUCTBA M MX TIPUMEHEHUE: TIOCTOSTHHBIE MAaTHUTBI, SJICKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIIN DJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TTeYhb

10 O6o6maromuii ypok «MarauTHoe mojie. IIeKTPOMarHuTHAsT HHITYKITHI

11 Kontposbnas padora Nel

KOJIEBAHUS 1 BOJIHbBI ( 24 yaca)
Mexanuueckue u r1eKkmpomazHummusle Koneoanus (9 uacoe)

12 CBoOoiHBIC MexaHuveckue kKonebanus. ['apMonnveckue kojieOaHus. Y paBHEHUE rapMOHUYCCKHX
kosieOanuil. [IpeBparienue sHepruu
JlabopaTopnas padora Ned

13 «MccnenoBanre 3aBUCUMOCTH IEPUOJIa MAITBIX KOJICOAHUH Tpy3a Ha HUTH OT JJIMHBI HUTH H MacChl
rpy3a»

14 KonebatenbHblit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHus B UEaTbHOM KoJiebaTeTbHOM
KOHTYpE. AHAJIOTHS MKy MEXaHUYCCKHUMH U DJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU

15 ®opmyna TomcoHna. 3aKOH COXpaHEHHSI SHEPTUU B HJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE

16 [IpencraBnenue o 3aTyxaronuMx KojaeOaHusX. BeIHY)ICHHBIE MEXaHUYeCKue KojieOanus. Pe3onaHc.
BrIHyKIeHHBIC 2JIEKTPOMAarHUTHBIC KOJICOaHUS

17 ITepemenHbIit TOK. CHHYCOHUIaIbHBIN EPEMEHHBIA TOK. MOIIHOCTD MEPEMEHHOTO TOKA. AMIIIUTYTHOE U
JEHCTBYIOIIEE 3HAYCHHUE CHJIBI TOKA W HATIPSDKCHUS

18 Tpanchopmarop. [IpousBoacTBo, nepenava u NOTpedIeHUE dMEKTPUUESCKON YJHEPTHU




VY CTpoCTBO M PaKTUYECKOE MMPUMEHEHHE MIEKTPHYECKOTO 3BOHKA, TeHEepaTopa IEPEMEHHOTO TOKa,

19
JVHUHN 3JIeKTporepenad
20 OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTposHepruu. KynpTypa Hcronb30BaHus 3JIEKTPOIHEPTUH B
MMOBCETHEBHOW KU3HU
Mexanuueckue u I1eKmpomazHumusle 60Hwl (5 uacos)
21 MexaHuueckre BOJIHBI, yclI0BUS paciipocTpanenus. [lepuoa. CkopocTs pacnpocTpaHEHUS U JUIMHA
BoJIHBI. [lonepeynbie U NPOI0IbHBIE BOJIHBI
22 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka
23 OJeKTpOMarHUTHBIE BOJIHBI, X CBOMCTBA U CKOpOCTh. [lIkana 37eKTpOMarHUTHBIX BOJIH
24 [Ipunnuns! paguocBs3u U TeneBuaeHus. PasButue cpencts cBa3u. Pannonokanus
25 KontpoabHas padora Ne2
Onmuka (10 uacos)
26 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA B OOHOPOAHOM cpese. ToyeuHblil HCTOYHMK cBeTa. JIyd cBera
27 OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300pakeHnii B INIOCKOM 3epKalie
08 ITpenomnenue csera. I[lonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbIi yroi NoJHOro BHYTPEHHETO
OTpaXKeHHUs
JlabopaTopnasi paGora NeS
29
«M3mepeHre moka3aressi PeIOMIICHHS CTEKIIa
30 JIunssl. [Toctpoenue n3odpakeHuii B uH3e. @OpMysia TOHKOM JTHH3EI. Y BEIHYCHNE JINH3BI
31 JlabopaTopnasi paGora Ne6




«HccnenoBanue CBOMCTB M300payKEHUM B JIMH3aX)

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. LBer.

¥ JlaGopaTopHas padora Ne7 «HaGmroeHre qucnepcuu CBETa»
33 WNurtepdepennus cBera. Judpakuus ceeta. Judpakimonnas pemeérka
34 [Tonepeunocts cBeToBBIX BOMH. [lomstpuzanus cBera. OnTryueckue npruOOpsl U YCTPOWCTBA M YCIOBHS UX

0€30MacHOro NpUMEHEHUs. [ paHH1Ibl IPUMEHUMOCTHU KIIACCUUECKONH MEXaHUKH
35 KontpoabHnas padora Ne3

OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH (4 uaca)
? OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILIEHUE JUTMHBI

37 [TocTynatel cienuanbHOU TEOPUU OTHOCUTEIBHOCTH.
38 OHeprusi U UMITYJIbC PEISATUBUCTCKOM YacThlibl. CBSI3b MACCHI C SHEPrUEH U UMITYJIbCOM. DHEPIrusl MOKOs

®otonbl. Popmyna [Inanka. Heprus 1 UMIyabC GOTOHA
39

KBAHTOBAS ®U3UKA (15 yacos)
Inemenmot keanmoegoii onmuku (6 yacos)

40 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. Cronerosa
41 3akonsl Ppororddexra. YpapHenue DiinmreriHa st pororddexra. «KpacHas rpanuna» dpotodrddexra
42 Jasnenue ceera. OnbiTel I1. H. JIeOeneBa. XuMmuueckoe IeliCcTBHE CBETa




TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: (POTO3IeMeHT, (OTOAATUNK, COTHEUHAS

43
OaTapesi, CBeTOINO]T

44 Mopnens atoma Tomcona. OnbiThl Pesepdopaa o paccestauro a-yactuil. [ImanerapHas Moaens aToma

45 KontpoabHnas padora Ne4d

Cmpoenue amoma (4 uaca)

46 IToctynatel bopa

47 Wznyyenne u normnomieHne GOTOHOB MPH MEPEXOJIe aTOMa C OJHOTO YPOBHS SHEPTHH Ha IPYToil. Busl
CIEKTPOB

48 Bomnnoseie cBoiicTBa wactuil. Bonnsl ae bpoiinsa. KopnyckynsapHo-BosiHOBOW ayanu3m. CIOHTaHHOE U
BBIHYX/ICHHOE U3J1y4eHHE

49 OtkpsiTue paguoakTuBHOCTU. OnbIThl Pe3epdopaa mo onpeaeneHuio coctaBa pau0aKTUBHOTO
W3JIy4CHUS

Amomnoe aopo (5 uacos)

50 CgoiicTBa anb(a-, 6eta-, raMmma-u3IydyeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPTraHU3MBbI

51 OTtkpeITHE IPOTOHA U HeWTpoHa. M30Tombl. Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
I'amma-usnydenue

59 DHeprus cBS3U HYKJIOHOB B sifpe. SnepHble peakuuu. AnepHblit peakrop. [Ipo6iieMsbl, nepcrnekTUBEL,
9KOJIOTMYECKHE aCIIEKTHI S/IEPHON IHEPTeTUKU
OneMeHTapHble YacTHIIB. OTKPBITHE MTO3UTPOHA. MeTo bl HaOMIOIEHHUS U PETHCTPALIUU 3JIEMEHTapHBIX
YaCTHULL.

53

JKcnepuMeHTANIbHaA (J1adopaTopHas) pabdora Ne8

«MO,Z[CJ'II/IpOBaHI/IC PAAUOAKTUBHOI'O paciaaa




54

KonTpoasnas padora NeS

QJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKMU (7 yacos)

55 Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, KX BUAUMOE ABMKeHne. CoHeuHas cucTeMa

56 Counniie. ConHeyHas akTUBHOCTh. Microunuk sHeprun CosHua U 3BE37

57 3Be3/1bl, UX OCHOBHbBIC XapaKTEPUCTUKHU. 3BE3/IbI IIABHOM MOCIIE€I0BATEIILHOCTH.

58 Buyrpennee ctpoenue 38€311. CoBpeMEHHbBIE NIPEACTABIEHUS O IPOUCXOXKACHNUHN U 3Boouu CosiHIa U
3BE3/]

59 Muineunsiii [1yte — Hama ["anaktuka. [Tonoxenue n npmxenue Connuna B ['anaktuke. ['anakTuku.
UEpHble ABIPHI B siIpax rajakTUK

60 Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe uznyuenue. MeraraiakTuka

61 Hepemennsie mpodiaemMbl acTpOHOMUU

OBOBIINAIOHIEE ITOBTOPEHME (7 uyaca)

62 HNTorosasi KOHTpPOJILHas padoTa

63 O6o6maromuii ypok. Poibs ¢pu3nku u acTpOHOMUN B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COITUAIBHOM U
ITUYECKOH cdepax AeITeTbHOCTH YeTOBeKa

64 O606matonuii ypok. Ponb ¢pusuky u acTpOHOMUU B COBPEMEHHOM Hay4YHOM MHpPE

65 O6o6matomuii ypok. Poib ¢usndeckoii Teopuu B GOPMUPOBAHUHN NPECTABICHUN 0 (PU3MIecKoi
KapTUHE MUpa

66 O606maromuit ypok. Mecto pusnueckoil KapTHHBI MUpa B 00LIEM Py COBPEMEHHBIX €CTECTBEHHO-

Hay4HbIX IIPEJICTABICHUN O IPUPOLE




67

O06o0011eHne TPOIIECHHOTO MaTepuaa

68

Hrtoroseiii ypok




YUYEBHO-METOIMYECKOE OBECIIEUEHME OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI JJIS1 YUEHUKA

Mskuies I'.51., Byxosues b.5. ®usuka. 10 kiacc. Yuebnuk st 06ieodpasoBaTe/ibHbIX
yupexaenuit. — M.: [Ipocsewmenue, 2022.
Msikuures .51, Byxosues B.5. ®usuka. 11 kiacc. Yuebnuk ans o6iieo0pa3zoBaTe/bHbIX
yupexaenuit. — M.: [Ipocsemenue, 2022.

I'pomuesa O.U. ®usnka. CGopHuK Bornpocos u 3aad. 10-11 ki.: yuel. nocobue ans
o6meo6pasopar. yupexkennii/ A.E. Mapon, E.A. Mapow, C.B. INosofickuii. — M. Ipoda, 2018. -
270 c.

I'pomuena O.U. dusuka. 8 kiace. Jlugaktuueckue Matepuansl. — M.: Jlpoda.

METOAUYECKUE MATEPUAJIBI JJIA YUYUTEJIS

DOpMUpOBaHKE YHUBEPCABHBIX Y4eOHBIX JEHCTBHIT B OCHOBHOI IIKOJIE: OT ACHCTBUA K MBICIIH.
Cucrema 3ananuii: mocobue mns yuutens/ noa pen. A.I'. Acmornosa. — 2-e u3n. — M.:
[Mpoceemenue, 2011. — 159 cTp.

YepHo6aif E.B. TexHos0rust MOATOTOBKH YPOKa B COBPEMEHHOH HHPOPMALIMOHHO
o6pa3oBaTesbHON cpeze: nocodue Ml yuuTes 00meodpasoBaTenbHbIX yupexaenuit/ E.B.
Yepuobaii. — M.: [Ipocsemenue, 2012. — 56 c.

TMonusanosa K.H. [IpoekTHas fesTenbHOCTb WKObHIKOB. — M.: TIpocsewenne, 2011. (PaGoraem
10 HOBBIM CTaHIApTaM).

Teopus 1 MeTonuKa o0yuenus (usnke B mKone: YacTHbie Bonpockr: Yued. nocobue Ams CTy .
nexn. By3os / C.E. Kameneuxuii, H.C. [Typsimesa, T.W. Hocosa u ap.; [Tox pen. C.E.
Kamenenkoro. — M., M3natensckuii uentp «Akanemus», 2000, C. 45-50, 55-60.
JIeMOHCTpAIHOHHBIiT SKCTIePUMEHT 0 (H3HKe B CTApIINX Kiaccax cpeaneii mkoner. T. L.
Mexanuka, Teriora. [loa pea. A.A. [Tokposckoro. [Tocobue ana yuureneii. — M.,
«ITpocsemenuey», 1971, C. 56-60. *

Kamenenkuit C.E., Opexos B.I1. MeToauka pemenus 3a1au no Gusuke B cpejiHeil mKoJe.
[Toco6ue ana yuuteneit. — M., «[Ipocsewmenune», 1971, C. 52-55.

LH®POBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPCbI CETH
UHTEPHET

www.fizika.ru

www.all-fizika.com
http://nsportal.ru/shkola/fizika
http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/
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