MyHuuunansHoe aBTOHOMHOE 06me06pasoBatenbHOe yupexkaenne «Cpeanss
obmeobpasoBaTensHast mKoa ¢. CHHEHBKHE» MyHHIIHIIAILHOTO 06pa30BaHHs

«["opoa CapatoB»

I Ipunoxenue k OOIT OO0
PaccmoTpeHo Ha 3aceanum «CornacoBano» . «YTBepKaawo»
IIKOJILHOTO METOIMYECKOT0 3aM. aupeKxTopa 1o
obBeanHeHHA VYBP:
[Iportokomn Nel ‘AY /Kemxumberoa Y./
Ot «28» aerycra 2023 rozma «29» aBrycra 2023 ropa
Pyxoponurens IIMO:

i:’ﬂdﬂ//’ ~ /JIsicoBa Q. H./

PaGouas nporpaMma M0 npeAMeTy

«Duzuka»
10 - 11 xaace

(®rOC 2021)

¢. Cunenskue 2023 1.



Conepxanue:

1. TlosicHuTenbHAas 3aMKCKa - 3

2. Copepxxanue yueOHoro npeameta «dusznkay - 7

3. Ilnanmpyemble pe3yabTaThl OCBOSHUS yueOHOTO peameTa « Du3nka» Ha
YpOBHE CpeJHEro 00111ero oopa3oBaHus - 20

4. TemaTtudeckoe MIaHUPOBAHHE - 29



1. ITOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CpPeAHETO 0OIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHUI M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHOl mporpammbl, npenacrabieHHbix B ®I'OC COO, a Takxke ¢ y4éToM
benepasibHON padoyeil mporpaMMbl BOCIIUTAHUS U KOHLETIIIUU MPENOIaBaHus Y4eOHOTro
npeameta «®Pusmka» B 00pa3oBaTeNbHBIX oOpranu3anusx Poccuiickonr denepamnum,
peanu3yrouMX OCHOBHbBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Conepsxanue mporpaMmMmbl 1o (GuU3HKE HaIpaBieHO Ha (GOPMHPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOydaroniuxcs 10—11 kmaccoB mpu oOydeHuM ux QuU3MKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOrO mnoxaxona. I[Iporpamma mo
¢usuke cootBercTBYeT TpeboBanusiM DPI'OC COO K MmIaHUPYEMBIM JIMYHOCTHBIM,
MpPEeIMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaKKe YYUTHIBAET
HEOOXOJAMMOCTh pealu3allid MEXIPEAMETHBIX CBA3eH (U3UKH C E€CTECTBEHHO-
HAay4YHBIMU YYEOHBIMU TpeaMeTaMu. B Hel ompenensroTcsi OCHOBHBIE IEIH U3YYCHUS
(hU3MKKN HA YPOBHE CPeJIHETO 00111ero 00pa3oBaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS
Kypca (U3HKHU: TMYHOCTHBIE, METANIPEAMETHBIE, TPEAMETHBIE (Ha OA30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYALT:

®[UIAHUPYEMbIC pEe3yJbTaThl OCBOEHHUs Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM
YHCIIe MPEAMETHBIC PE3YNIBTATHI IO TO1aM 00yUYCHUS;

ecoJiepaHue yueOHoro nmpeamera « Ou3nka» mo rojgaM 00ydeHuUsl.

®du3nka Kak Hayka O Haubojee OOIIMX 3aKOHaX MPUPOJbI, BHICTYMass B KauyeCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00
okpyxatomeM wmupe. I[lIkonbHbI Kypc (QU3NKK — CHCTEMOOOpa3yroImuil  aJis
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOJIbKY (M3MYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIICCCOB M SBIICHHWM, W3y4aeMbIX XHUMHEH, Ouojorueu, Quzndeckoi
reorpadueit u acrtpoHomuenl. Vcnonb3oBaHue W aKTUBHOE MPUMEHEHHE (HU3NYECKUX
3HAHUU OMNpeNeNsaeT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHM B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, ITOJYYEHHUS HOBBIX MAaTEpPHAIOB C
3aJlaHHBIMU CBOMCTBaMH W Jpyrux. M3ydenwe ¢Gu3MKu BHOCUT OCHOBHOW BKJIaJa B
(dhopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa 00ydaromuxcs, B (hopMupoBaHue
YMEHHUM TPUMEHSATh HAyYHBIA METOJ TIO3HAHUS TPU BBIMIOJTHEHUH HMH Y4EOHBIX
HUCCIIeI0OBaHMUM.

B ocHoBy kypca (usuku /st ypOBHSI CpeTHETO OOIIEr0 0Opa30BaHUS TOJIOKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEN KypC SIBISETCA JIOTUUECKH 3aBEPIIEHHBIM,
OH COJICp)KUT MaTepuajl U3 BceX pas3feiaoB (U3MKH, BKIOYAET KaK BOMPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKHU.

Hoesn eenepanusayuu. B coOTBETCTBUM C Heil maTepuan Kypca (QU3UKA 0O0bETUHEH
BOKpYTr (usnueckux Teopuil. Benmymmm B Kypce sBusiercs  (popmMupoBaHHE
NPEICTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEILIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE€  peanuzamuss  mpearnosjaraeT  MCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIHaNa (PU3NUECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS (DPU3UKH C
pa3BuTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH H
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc (usmku mpenamnojaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX MPUIOKEHUN U3yUYEHHBIX TEOPUM U
3aKOHOB.

Hoes sxonozuzayuu peamu3yeTcss MOCPEICTBOM BBEACHHS 3JEMEHTOB COJEpKaHUS,
MOCBSIIIEHHBIX OSKOJOTUYECKUM Tpo0JieMaM COBPEMEHHOCTHU, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHHKH W TEXHOJIOTHM, a Takke OOCYXICHHS MpoOJIeM palroHaIbLHOTO
MIPUPOIOTIONB30BAHUS U SKOJIOTUIECKON OE30MacHOCTH.

Crep:KHEBBIMU JIEMEHTaMH Kypca (PU3UKK Ha yPOBHE CPEIHETro 00IIero o0pa3oBaHUs
aBisitoTesl  (pusnueckue Teopun  (popMHpoBaHME TPEIACTABICHUN O CTPYKType
MOCTpoeHUs: (HU3UYECKON TeopuH, poju (PyHIaMEHTAJbHBIX 3aKOHOB W TPUHIIMIIOB B
COBPEMEHHBIX TMPEACTABICHUSIX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHUH, s
OTIHCaHUs ECTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOAXO0A B Kypce (U3UKH peaau3yercs Mpexe BCEro 3a
CU€T OpraHM3alM SKCIEPUMEHTAIBHOM JesATENbHOCTH oOydaromuxcs. s 0azoBoro
YpOBHS Kypca (PU3UKHU — HTO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IIpOrpaMMe Mo PU3KUKe 00bETUHEHBI
B OOIIMIA CIMCOK YYCHHUECKUX MPAKTHUYECKUX padboT. Beiienenue B ykasaHHOM MEpeYHe
7ab0paToOpHBIX PpaboT, MPOBOAWMBIX [UJIsI KOHTPOJS W OIEHKH, OCYIIECTBISIETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO IMpoLEecca UCXOAsS U3 OCOOEHHOCTEH IMIaHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu sTOM oOecrneunBaeTcsl OBIaJCHUE O0YJarOITUMUCS
YMEHHSIMH  TIPOBOJWTH  KOCBEHHBIE WM3MEPEHHUs, HCCIEIOBaHHUS  3aBUCHMOCTEH
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonpiioe BHUMaHME yenseTcs PEIICHHI0 PAacYETHBIX M KaueCTBEHHBIX 3amad. [Ipu
ATOM Il PACUETHBIX 3aJad TPUOPUTETOM SIBISIOTCA 3a/adyd C SIBHO 3aJJaHHOM
¢u3nueckoil  MOJAENbIO, TO3BOJSAIOUIME  NPUMEHSTh  W3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, Tak M MHTETPUPYS 3HAHUS M3 Pa3HBIX
pa3nenoB. [[is kauecTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCA 3aJaHUs Ha OOBSCHEHHE
NpOTEeKaHusl (PU3UUYECKUX SBJICHUN W TMPOLIECCOB B OKPY’KAIOLIEH XU3HU, TpeOyrolue
BBIOOpa (PU3UYECKON MOJIEIH JIJIsi CUTYaIllMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k maTepuanibHO-TEXHHUYECKOMY
oOecreueHunto yueOHoro npoiuecca 6a30Bblil ypoBeHb Kypca (DU3UMKUA Ha YPOBHE CPETHETO
o0miero oopa3oBaHusl JODKEH M3ydaThCs B YCIOBHSIX MPEIMETHOTO KaOMHETa (DU3MKHU
WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku MODKHO OBITH HEOOXOIUMOE JTab0paTOpHOE 00OpPYIOBAHHE
IUI BBITIOJIHEHUS! YKA3aHHBIX B MpOrpamMMme MO (U3HKE yUYEHUYECKHX MPaKTUIECKUX
paboT U IEMOHCTPAILIMOHHOE 000pYI0BAHHUE.

JlemMoHcTpannoHHOe 000pyAOBaHHE (HOPMHUPYETCS B COOTBETCTBHHM C MPUHIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH W OOECHEeYMBAET TIOCTAHOBKY TMEPEUMCICHHBIX B
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nporpaMme 1o (U3MKE KIIOYEBBIX JAEMOHCTpAlUM JUIsl HMCCIENOBAHUSA M3y4aeMbIX
SIBJICHHA W TIPOIIECCOB, AIMITUPUIECCKUX U (YHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHUN.

JIabopaTopHoe 000pyAOBaHHE JIJIsl YUCHUUECKHUX MPAKTUYECKUX padboT hopMupyeTcs B
BUJIE TEMAaTUYECKUX KOMIUJIEKTOB M OOecleurBaeTcsl B pacuére OJHOr0 KOMIUIEKTa Ha
IByX oOyuaromuxcs. TemaTnueckue KOMIUIEKTHI JIJA0OPATOPHOTO 000PYIOBAHUS TOJKHBI
OBITH IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUU aHAIOTOBBIX U ITU(GPOBBIX MPUOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUE MU POBHIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e popMUpOBaHUE HMHTEpECa U CTPEMIICHHS] OOYYaIOIIUXCS K HAyYHOMY H3YYCHHIO
IPUPO/IBI, PA3BUTHE WX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

®pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE TMO3HAaHUS U (QopMHUpOBaHUE
MCCJIEI0BATENHCKOTO OTHOIIEHHS K OKPYXKAIOLIUM SIBJIICHUSIM;

e popMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ynbTaTa HU3YYEHUS OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

e popMupoBaHuE YMEHUN OOBACHSTH SIBICHUS C UCIIOIb30BaHUEM (PU3MUYECKUX 3HAHUIN
Y Hay4YHBIX JI0Ka3aTEIbCTB;

e popMUpOBaHUE MIPEACTABICHUIA O PO (PU3UKH JIs1 PA3BUTHS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre 3TUX 1eNnel o0ecrneynBaeTcss pelieHueM CIeIyoIuX 3a1ad B Ipolecce
M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

e IPUOOPETEHNE CUCTEMbI 3HAaHUI 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKIIIOYAs MEXaHUKY, MOJCKYJSPHYIO (U3UKY, dJIEKTPOJIUHAMHUKY, KBAHTOBYIO
(U3HUKY U 2JIEMEHTHI aCTPO(UZUKY;

e popMUpOBaHHE YMEHUU TMPUMEHITh TEOPETHUECKHE 3HAHUS [JIi OOBSICHEHUS
bu3MYecKuX SBIEHUW B TPHUPOAEC U JUIsl TPHUHATUS MPAKTUUECKUX pEUICHUN B
MOBCEIHEBHOM JKH3HM;

®0OCBOCHHE CHOCOOOB pEIIECHUS pPa3IUYHbIX 337ad C SIBHO 3aJaHHON (pu3nueckon
MOJEJIbIO, 3a7a4, MOAPa3yMEeBaIOUIUX CAMOCTOSTEIbHOE CO3/1aHne (PU3NYECKON MOJIENH,
aJIeKBaTHOM yCIIOBHSIM 3a/1a4H;

eMIOHUMaHKHE (U3UUYECKUX OCHOB M MPHUHITUIIOB JEHCTBUS TEXHUUYECKHX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIMUSHUS HAa OKPYKAIOIIYIO CPEY;

®OBJIAJICHUE METOJAMU CAMOCTOSITEIbHOTO TUTAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHAJM3a U MHTEPHpETalni HHHOPMALIMH, OTIPEIEICHHS JOCTOBEPHOCTH
MOJIy4YeHHOTO pe3yJIbTaTa;

®CO3/IaHME YCJIOBHM Ui  PAa3BUTUS YMEHHUM  MPOEKTHO-UCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITETILHOCTH.

Ha usyuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE CpEIHETO 001Iero 00pa3oBaHus
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68
yacoB (2 Jaca B HEJIEINIO).

[Ipensiaraemelil B mporpaMme 1o (pu3nKe nepevyeHb JadOopaTOPHBIX U MPAKTUYECKUX



paboT SABJISIETCS PEKOMEHIOBAHHBIM, YUUTENb JIEJaeT BEIOOP MpOBEAeHUs 1a00paTOPHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.



2. COAEP) KAHUE YYEBHOTI'O ITIPEJMETA «®U3UKA>»
10 KITACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — HayKa o npupoje. Hayunsle METOABI MO3HAHUS OKpYXKarolero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (QU3NYECKUX SBJICHUH W npoueccoB. HayuHble TUIOTE3BI.
®dusnyeckue 3aKOHBI WM TEOpUM. ['paHUIBl NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponbp u Mecto Qu3uku B pOpMHUPOBAHMM COBPEMEHHOW HAyYHOW KapTHUHBI MHpaA, B
IIPAKTUYECKOMN JEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABuxeHHE. OTHOCUTENBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
orcyéra. Tpaekropusi.

[Tepemernienune, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHE
MAaTEpPUAJIbHOM TOYKH, WX TMPOCKIUHM HA OCU CHUCTeMbl KoopauHat. CloxeHue
IIEPEMELLECHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W  paBHOYCKOpPEHHOE TMPSMOJIMHEWHOe  JBIWkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, TyTH U MEPEMENICHNUS MaTepualbHOU
TOYKH OT BPEMEHH.

CBobOosHOE TIasieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuuennoe nBuxeHue. JIBHKEHHME MaTEpUAIBHOM TOUKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEHWHAsA CKOPOCTh. [lepuon n
yacToTa oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETP, IBUKECHHE
CHaps/J10B, LICTIHbIC U PEMEHHBIE MTEpEIayun.

Jlemoncmpayuu

Mogenb cucTeMBbl OTCU€Ta, WUIIOCTpalUs KUHEMATUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue gBwkeHus Tena, OpOMIEHHOTO TOA YIJIOM K TOPU3OHTY U
TOPU30OHTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaACHUsI.

Hanpagnenue ckopocTyl pu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPENEIICHNUS MTHOBEHHON CKOPOCTH.
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HUccnegoBanne  COOTHOWICHUS  MEXIAYy IYTSIMU, HOPOWJACHHBIMM  TEIOM  3a
MOCJIEIOBATEIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBMYKEHUU C
HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocutenbHOCTH ['amuies. llepeii 3akoH HproToHa. MHepuumanbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnos3unuu cui. Bropoi 3akoH HbroToHa st
MaTepuasbHON TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoiapxeHus1, kadeHus). Cuia tperusi. Cyxoe TpeHue.
Cwia TpeHUsI CKONbXEHUs W cuja TpeHus mnokos. Kosdpdunuent tpenus. Cuna
COITPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalleHus. [limedo cuiibl. YCIIOBUS paBHOBECUS
TBEPJOIO TEJIA.

TexHudeckne yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUWE: MOAIIWIHUKY, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCkOpEHHOM NOABbEME U TAJCHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzyuenue nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U PE3UHOBOM
oOpasiie, ot ux aedopMalum.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MmexanHuke

NMnynbc MarepuanbHOW TOYKH (TeNa), CUCTEMbl MaTepHalIbHBIX Touek. Mmmyibe
CUJIbl M H3MEHEHHE HMITyJbCa TeNAa. 3aKOH COXpaHEHUs HMIyJbca. PeakTuBHOE
JIBUKEHHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.



Kunernyeckas sHeprusi MaTepuagbHON TOUKH. TeopeMa 00 M3MEHEHUH KHHETHYECKON
DHEPIUHu.

[lorenunanbHass »Heprus. IloTeHuuanbHass »SHEprus ynpyro JaeGopMHpOBaHHON
npyxusbl. [loTeHIManbHas s3HEprus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIe U HENOTEHIHAIbHBIE CHIIBI. CBSI3b paOOTHI HEMOTEHMATIBHBIX CHII C
M3MEHEHUEM MEXAHWYECKOW DHEPTrUU CUCTEMBI Tell. 3aKOH COXPAHEHHSI MEXaHWYECKON
DHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHWE: BOJAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE 1BUXEHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomut

N3ydyeHne aOCOMIOTHO HEYHNPYroro yjaapa ¢ HOMOIIbIO JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBs3U pabOThl CHIIBI ¢ U3MEHEHHUEM MEXaHMUYECKON SHEpruu Teja Ha
IIPUMEpPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Pa3znen 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJSPHO-KMHETUYECKOM TEOpUM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBwxenue. uddysus. Xapaktep ABUKEHUS U
B3aMMOJCHUCTBUA YAaCTHIl BelecTBa. MoJIesIn CTPOCHUS Ia30B, )KUAKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BeIlleCTBa HA OCHOBE ITHX Mojieneil. Macca u pa3Mepbl MOJIEKYII.
KommuectBo BemectBa. [ToctostHHast ABorajipo.

TeroBoe paBHoBecue. Temneparypa u e€ usamepenue. [lkana remneparyp Llenbcusi.

Mopenb naeanbHOro raza. OCHOBHOE YPaBHEHHE MOJIEKYJIAPHO-KUHETUYECKON TEOPUH
ujeanbHOro ra3za. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeHeld KHHETUYECKON SHEPTUH
TEIUIOBOTO JABMXKEeHUs vactul ra3a. Illkana temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knanelipona. 3akon [JanpToHa. M3omporecchl B uaeaibHOM
raze ¢ TIOCTOSSHHBIM KOJIMYECTBOM  BemiecTBa. ['paduyeckoe mpeacTaBieHUE
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

Texauueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOUIME THUCKPETHOE CTPOCHHE BellecTBa, (OTOrpaduu MOJEKYI
OPraHUYECKUX COCIUHECHUN.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO IBUKECHHS.

Mogens onbita llTepHa.



OnpIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Mopenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OnBbITHI, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHHSI HI€AJIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenre Macchl BO3/AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE HM3MepeHuil o0bEma
KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXIY ITapaMETPaMH COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoaunamMuueckasi cucremMa. BHYTpeHHSA dHEPrus TEPMOAMHAMUYECKOU CHCTEMBI
u cnocobbl e€ m3MeHeHus. KommdecTBo TernoTsl W pabota. BHyTpeHHss sHeprus
OJIHOATOMHOTO  HJI€aJbHOTO Ta3a. Buael Temonepenayu: TEIUIOMPOBOIHOCTD,
KOHBEKLUS, U3JIy4eHHE. Y IeJbHasl TEIUIOEMKOCTh BellecTBa. KoIM4ecTBO TEIIOTHI U
TerIonepeaaye.

[lonsitue 06 apnaGatHoM mporecce. [lepBriii 3akoH TepMoauHamuku. [IpuMeneHue
MEPBOTO 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBele MammHbl. IlpuHnMNBl nelcTBUsS TemoBbIX MamuH. [IpeoOpa3zoBaHus
SHEPrUU B TEIUIOBBIX MamnHax. Koag(uuueHTt none3Horo AEMCTBUS TEIJIOBOW MAILIUHBI.
Huxn KapHo u ero xo’@UIMEHT MOJE3HOTO JEUCTBUS. DKOJOTUUECKUE MPOOJIEMBI
TEIJIO3HEPTETUKH.

TexHuuecKkue yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEH SHEPIrHM Tejla MPU COBEPIICHUHU PAOOTHI: BBUIET MPOOKH U3
OyTBUIKM TIOJl JICHCTBHMEM CXaTOTO BO3/yXa, HarpeBaHwe 3(upa B JaTyHHOU TpyOKe
myTéM TpeHus (BUICOAEMOHCTpAIu).

N3meHeHne BHYTpEeHHEH dHepruu (TeMIiepaTyphbl) Tea IpH Terionepeaaye.

OnbIT 0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOWHBI, JBUTATENs BHYTPEHHETO CropaHusi, PEaKTHBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenne wu kumeHue. AOCOIIOTHas U
OTHOCUTEIIbHASA BJAXHOCTh BO3ayxa. HaceimeHnHsld mnap. YaenpHas TemoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT AaBJICHUS.

TBépnoe Tteno. Kpucramnuueckue u amopdHble Tena. AHM30TPONUS CBOMCTB
kpuctauioB. Kunkue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJIM3anus. Y ienbHas Tersora miasneHus. CyOaumarms.

VYpaBHeHue TermioBoro 0ansaHca.
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TexHnueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: TUTPOMETP U MCUXPOMETD,
KaJOpPUMETP, TEXHOJOTMU IMOJYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBIICHUMU.

CniocoObl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mMepenre OTHOCUTENBHON BIAXHOCTH BO31yXa.

Pa3znen 4. JiaekTpoanHaMHuKa

Tema 1. dnekmpocmamuxa

DIIeKTpU3alMs Tell. ODJIEKTPUYECKUW 3apsia. JlBa BHUIA DIEKTPUYECKUX 3apsioB.
[IpoBOAHUKM, NUAJIEKTPUKA U TOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsa.

B3aumoneiictBue 3apsagoB. 3akoH Kymona. TodeuHbll 3IEKTPUYECKHUN  3apsii.
Dnektpruueckoe noje. HanpsokEHHOCTH aniekTprudeckoro notid. [IpuHuun cynepno3unuu
BJIEKTPUYECKUX TToNeH. JIMHNM HANpsHKEHHOCTH 3JIEKTPUYECKOTO TIOJIS.

PaGota cun »snekrpoctatuueckoro moss. [lorennuan. PasHocTh moOTeHIMAIOB.
I[IpoBOOHUKM ¥ JUAPJEKTPUKKA B DJIIEKTPOCTATUYECKOM Toje. /Jlusnekrpuueckas
MIPOHUILIAEMOCTb.

DNeKTpoEMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD MJIOCKOTO KOHIEHCATOPA. DHEPTUS
3apsPKEHHOTO KOHJIEHCATOoPA.

TexHuueckne yCcTpouCTBa U MPAKTUYECKOE MPUMEHEHHUE: JJIEKTPOCKOI, JIEKTPOMETP,
ANIEKTPOCTATUYECKAsT  3alluTa,  3a3eMJIEHHE  JJIEKTPONpPUOOpPOB,  KOHACHCATOP,
KONIMPOBAJIBHBIN anmapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEl.

[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOMIAU IUIACTHH,
PACCTOSTHUSI MEXK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax
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DNEeKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUS SJEKTPUUYECKOTO TOoKa. VMCTOUHMKH
toka. Cuna Toka. [1ocTOsSIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DIIEKTPUYECKOE CONIPOTHUBJICHUE. VYnenbHOE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, TAPAIEIBHOE, CMEIIAHHOE COCIUHEHNE ITPOBOTHUKOB.

PabGora snextpuueckoro Ttoka. 3akoH Jxoyns—JIeHa. MoOIHOCTh 3JIEKTPUUECKOTO
TOKa.

DJIEKTPOJIBUXKYIAsl CUJIa U BHYTPEHHEE COMPOTHUBIEHUE UCTOYHHMKA TOKA. 3akOoH OMa
JUTSI IOJTHOM (3aMKHYTOM ) AeKTpruueckoi nenu. Koporkoe 3aMbikaHue.

DONeKTpoHHAas NPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHass W TMpPUMECHAs MPOBOJUMOCTH MOJYIPOBOJHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHA TOK B PACTBOpPax M pacIuiaBax dJIEKTPOJIUTOB. DIIEKTPOJIUTHYECKAS
JUCCOLMALMS. DIEKTPOIIH3.

OnexkTpuyecknuid TOK B ra3ax. (CaMOCTOSTENBbHBI M HECAMOCTOSTEIBHBIM pas3ps.
Monuus. [1na3ma.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETD,
peocTar, UCTOYHUKU TOKa, 3JEKTPOHArpeBaTEeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHbBIE
npuOOpbl, TEPMOMETP  CONpPOTUBJICHMS, BAKYyMHBIM  JTUOM, TEPMHUCTOPHl U
(bOoTOPE3UCTOPHI, NOTYNPOBOIHUKOBBIN AUOJ, FaIbBaHHKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKA U HANIPSKEHUSL.

3aBUCHUMOCTh COIPOTUBJIEHUS LUUJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIH
IIOIIEPEYHOT 0 CEYEHHUs U MaTepHuaa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMmoe  u3MepeHHe  DJIEKTPOABHKYIIEH  CHJIBI. Kopotkoe  3ambikanue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH CONPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenune cMEmaHHOro COeIMHEHUS PESUCTOPOB.

N3mepeHne DIEKTPOABMKYILEW CHUIbI HCTOYHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUSI.

HaOmronenue anexTposusa.

MexknpeaMeTHbIE CBA3H
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Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYHIECTBISIETCS C YIETOM
COJIepKATEIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTEeMaTHUKH, OWOJIOTHH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJOB HAYYHOTO MO3HAHUS:
SIBJICHHE, HAYyIHBIN (DaKT, TUIIOTE3a, (PU3ndecKas BeIMYNHA, 3aKOH, TEOpHsl, HAOIOICHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, MOJICNIb, U3MEPEHHUE.

Mamemamuka: penieHUe CHUCTEMbl YpaBHEHUMW, JuHEWHas ¢GyHKIUSA, mapadona,
rurnepoOosia, ux rpadUKd U CBOMCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIMU: CUHYC, KOCHUHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECCTBO, BEKTOPbl U HX
MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonoeus: wmexaHnyeckoe IBWKEHHE B JKMBOW mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OPraHU3MOB (BHUIBI TeIIONEpEeaauH, TEIJIOBOE pPaBHOBECHE),
BJICKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumus: JOUACKPETHOE CTPOEHHUE BENIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBAa, MOJISIPHAsI Macca, TEIJIOBBIE CBOMCTBA TBEPHBIX TEJ, KUJIKOCTEW MU Ta30B,
BJICKTPUYECKUE CBOKMCTBA METAJIJIOB, SJICKTPOJIMTUUECKAS TUCCOLMAIINS, TaJIbBAaHUKA.

T'eoepachus: BMaXXHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBM)KCHUHM C HMCIOJIB30BAaHHEM MEXaHM3MOB, YUEéT
TPEHUSI B TEXHUKE, MOAIIMIHHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHCHUS WMITYJIbCAa B
TexHUke (pakera, BOJOMET W ApPYrue), JABUTATEIb BHYTPEHHETO CTOpaHus, IMapoBas
TypOuHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJOTUH TTOTYUYSHHS] COBPEMEHHBIX
MaTepuajaoB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUM, BJICKTPOCTATHUYECKAs
3allNTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN MIPUHTEDP,
AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, DIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoOneNCTBUE MTOCTOSHHBIX MarHMTOB. MarHuTHOE IOJIE.
Bektop mMarmuTHOM MHAYKUMHU. [IpUHOUI Cyneprno3uuMy MarHUTHBIX TOded. JInHuum
MAarHUTHOM WHAYKIUU. KapThHa JMHAM MAarHUTHOM WHAYKUWMU II0JS MOCTOSTHHBIX
MarHUTOB.

MarnutHoe 1oJie TPOBOJHMKA C TOKOM. KapTuHa TMHUN UHAYKIIMA MAarHUTHOTO TOJISI
JUIMHHOTO TPSIMOTO MPOBOJHHMKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHHUKA, KATYIIKH C
TokoM. OnbIT OpcTeaa. BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Momyiab W HampabjieHUE. [[BUkeHHE 3apsHKEHHOW YacTUIBI B
OJIHOPOJAHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBneHHE DJIEKTPOMArHUTHOW WHAYKUMHU. I[IOTOK BEKTOpa MAarHUTHOM WHIYKIMH.
DIEKTPOJIBIKYIIAS CUJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKiuu Dapanes.
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BuxpeBoe snektpuueckoe mnoje. IIEKTPOABMKYIIAs CUla UHAYKIIMU B MPOBOJIHUKE,
JBHKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYyKTUBHOCTD. SIBJI€HHE CAMOMHAYKIIUH. DJIEKTPOABMKYIIIAS CUIa CAMOUHYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHudeckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTBHI, AJIEKTPOIBUTATEIIb, YCKOPUTEIU 3JIEMEHTAPHBIX YacTHll,
VHAYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUM MHIYKIIMU MAarHUTHOTO TIOJISI.

B3anmoneinicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3EeKTPOMariuTHON UHAYKITUH.

[Ipasuo Jlenua.

3aBUCUMOCTb  DJIEKTPOJBMAKYIIEH CHJIBI HMHAYKIUUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBneHne caMOUHIYKIIUH.

Vuenuuecxuii sxcnepumenm, iabopamopivle pabomeol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

UccnenoBanne nelcTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Pa3znes S. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

KonebarenbHast cuctema. CBOOOIHBIE MeXaHMUECKHE KoJieOaHus. ['apMoHUYecKue
konebanus. Ilepuon, wactora, amrutyna u ¢aza konebanuit. [IpyKUHHBIN MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHE TapMOHWYECKUX KoseOanuit. IIpeBparenue
SHEPTUHU MPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUS B HACaTbHOM
KoJiIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXIY MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU
konebanusimu. @dopmyna Tomcona. 3akoH COXpaHEHUS DHEPrUU B HJICATHLHOM
KoJiebaTeIbHOM KOHTYpE.

[IpencraBienre o0 3aTyxXamoUmUMx KoJieOaHUSX. BBIHYXJIEHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYXI€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemenHbil TOK. CUHYCOMAAQNBHBIM IMEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHMUSL.
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Tpanchopmarop. [IpousBoacTso, nepenaya u MOTpeOICHUE INEKTPUUECKON IHEPTHUU.
DKOJIOTUYECKUE PUCKU NPU MPOU3BOACTBE AEKTpodHepruu. KynbTypa ucnonb30BaHUs
ANEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckne yCTpOHCTBA M NPAKTUYECKOE MNPUMEHEHHE: SJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu

UccnegoBanne  mapamMeTpoB — KoJieOaTeNbHOM  CUCTEMBbl  (MPYKUHHBIA WU
MaTEMaTUYECKUNA MASTHHK).

HaGnronenue 3aTyxarommx KojacOaHmii.

HccnenoBanne CBOWCTB BHIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusuiorpaMMbl  (3aBUCUMOCTA  CUJIBI  TOKAa W HANpsDKEHHUST OT BPEMEHH) st
ANEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc npu nocnenoBaTEeIbHOM COSIUHEHUM PE3UCTOPA, KaTYIIKA WHAYKTUBHOCTH
Y KOHJIEHCATOopa.

Mogenb IMHUY AIEKTPOIEPEAAUH.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnegoBanue 3aBUCUMOCTU MEPUOJIa MAJbIX KOJEOAHWI rpy3a Ha HUTH OT JJIMHBI
HUTU U MaccChl Tpy3a.

HccnenoBanue NEpEMEHHOIO TOKAa B ILENHM U3 IIOCIEAOBATEIBHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 6OJIHbL

Mexannueckne  BOJHBI, ychnoBus — pacnpocTtpaHenus.  I[lepumon.  CkopocThb
pacnpocTpaHeHus U JJIMHA BoJHBL. [lonepednbie u mpoosibHbIE BOIHBL. HTEpdepeHIms
U qudpakiyusg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicotra ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE  BOJIHBI. Y CJIOBHUSL M3JIyYEHUs DJEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpoMmarnuTHoil BosHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, TMPEIOMIICHHUEe, TMOospu3anus, audpakis,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana >1eKTpOMarHuTHHIX BOJIH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe.Ibl.

TexHuyeckre  yCTpOHCTBA U MPAKTUYECKOE  MPUMEHEHHE:  MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YyJIbTPAa3BYKOBas JMAarHOCTMKAa B TEXHUKE W MEIUIIMHE, pajaap,
pamuonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-meus.

Jlemoncmpayuu

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Kone0uromieecs Te10 Kak HCTOYHUK 3BYKa.
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Habmonenue oTpaskeHus: ¥ IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u 1uppakinm MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTHU 3BYKa U BBICOTHI TOHA C aMIUTUTYAOW M 4YacTOTOM
KOJIeOaHU.

HccnenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH:  OTPaXEHUE, MPEJIOMIICHHE,
noJisspu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMonuHeliHOEe pacnpocCTpaHEHHE CBETa B OAHOPOIHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbBI OTpakeHUs cBetTa. IlocTpoenne n300pakeHnii B IIIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3aKOHBI MpelOMIIEHHS cBeTa. AOCONIOTHBINM IOKa3aTelb
npenomneHus. llomHoe BHyTpeHHee otpaxkeHue. [lpenenpHbII  yronm IMOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CioxHbIi cocTaB Oenoro cBera. LBerT.

Cobuparone u paccerBaromue auH3bl. ToHKas nuH3a. POKYCHOE paccTOsSHUE U
onTuyeckas cuja TOHKOM muH3bl. [locTpoeHne wuzoOpakeHud B coOMparoUMX |
pacceuBaromux JuH3ax. DopMysa TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cera. KorepeHTHblE HCTOYHHMKHU. Y CIOBUSA
HaAOJIIOJICHUs MaKCUMyMOB UM MHUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuoHHas pemetka. YcloBHe HaONIOACHUS TJIaBHBIX
MaKCMMYMOB IpHY MaJI€HUU MOHOXPOMATHUYECKOIO CBETa HAa TU(PAKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHHE: OYKH, JIyna, ¢oToammnapar,
MPOECKIMOHHBIA anmapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAsS ONTHKA, NTU(paKIIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMONIMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE U IperoMiieHue cBeta. Onruyeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOIA.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronerune natepdepeHny cBeTa.

Habmronenue nudpakiuu ceera.

HaOmnronenue aucnepcuu cBera.

[Tony4yenue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomyuenue cekTpa ¢ TOMOIIbIO U(PPAKIMOHHON PEIIETKY.

Ha6nronenue nonspuzanuu cBeTa.
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Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHTEJIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynartsl criennanbHON Teopun
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, IPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHU U COKpPAILEHUE JJIUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MacCBI € DHEPTUEN U UMITYJICOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHSI IIOKO.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonbsl. @opmyna Ilnanka cBsizu >Hepruu (HOTOHA C €ro YacToTor. DHeprus u
UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoanue ¢otodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotoapdexra. VYpaBHenue OiHmTerHa 118 (oTodPdekra. «KpacHas rpaHuUIa
dhororddexra.

JlaBnenne ceera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpoHUCTBa M MPAKTUUYECKOE MPUMEHEHUE: POTOIIEMEHT, (POTOATUHK,
COJIHEUHasi baTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeIHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Omnwitel Pesepdopma mo paccesHuio o -4acTwil.
[Tnanerapuas monens atoma. [loctymaret bopa. M3nyuenue u normonienre GoTOHOB TIPH
Iepexo/ie aToMa C OJHOTO YpOBHS JHEpPruM Ha Apyrod. Buabl crnektpoB. CrekTp
YpOBHEM 3HEPruM aToMa BOAOPO/aA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bponnsa. KopnyCkyIsspHO-BOIHOBOU JIyau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHAIU3
(cexTpockor), 1a3ep, KBAHTOBbII KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.
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Habmoienne nuHeRvaThIX CeKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHThI,  JOKa3bIBAaIOIIUE€  CJOXKHOCTh  CTpoeHusi  siapa.  OTKpbITHE
paanoaktuBHOCTH. OmbiThl Pezepdopna mo ompeneneHuio coctaBa pajgrMOaKTHBHOTO
uznyuenus. CoiicTBa anbda-, 6eTa-, raMma-usnydeHus. BiusHue paguoakTUBHOCTH Ha
YKHBBIE OPTAHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. Hyknonnas mozens siapa ['eitzenOepra—lBaneHko.
3apsn sapa. MaccoBoe uncio sjpa. M3otonsl.

Anbba-pacnaa. DJEKTPOHHBIA M TO3UTPOHHBIN OerTa-pacnan. ['amMma-uziydeHue.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHblie cuibl. Jledext maccel sapa.

Anepnsbie peakuuu. Jlenenue u CUHTES SIEP.

SAnepubiit peaktop. TepmosiaepHbiii cunHTe3. [IpoOiieMbl M MEPCHEKTUBBI SAECPHOU
SHEPreTUKH. DKOJOTHUYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIC B3auMOJIecTBUSA. EquHCTBO (prznueckoil KapTUHBI MUpa.

TexHuueckrue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: JIO3UMETpP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYE€TYMK MOHUBUPYIOIINUX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

UccnenoBanue TpekoB yacTuil (110 ToTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Ortanel pa3BUTHS acTpoHOMUHU. [IpuknagHOE W MHPOBO33PEHYECKOE 3HAYCHHE
aACTPOHOMUM.

Bup 38é3nH0r0 HeOa. Co3Be3aus, ApKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHHE.

CoiHeuHast cucreMa.

Counnne. ConHeyHas akTUBHOCTh. Mctounuk sHepruu CoJiHIa U 3BE31. 3BE3MBI, UX
OCHOBHBI€ XapAKTEPUCTUKH. J[MarpaMMma «CHEKTpaJbHbINA KJIACC — CBETUMOCTBY. 3BE3IbI
I'JIaBHOM ITOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTDY JJIsSI 3BE3]] TJIaBHOM
MocJaeA0BaTeIbHOCTU. BHyTpeHHee cTpoenue 3BE3N. COBpeMEHHBIE MPEACTABICHUS O
MPOUCXOXKICHUM U 3BOOIMKA COTHIIA U 3BE3/1. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii [1yTe — Hama ["amaktuka. [lonoxxenue n amxkenune ComnHia B ['anmaktuke.
Tunel ranaktuk. Paguoramaktuku u kBazapsl. YEpHBIE IBIPHI B siApax rajlaKTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa0606ma. Pazberanue ramaktuk. Teopus
bosbroro B3peiBa. PenukToBoe n3imydeHue.
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Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vuenuuecxkue nabooenus

HaGnroneHuss HEBOOPYXKEHHBIM  TJIa30M C  HWCIIOJIb30BAHUEM  KOMITBIOTEPHBIX
MIPWIOKEHUHN ISl OTIPEACIICHUS MOJI0KEeHNS HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CeBEpHOro NOJIyIIapus U APKHUE 3BE3/IBI.

Habmronenus B teneckon Jlynsl, uranet, Mieunoro I1ytu.

Oo6o01maronee NOBTOpeHUe

Ponp usukm m acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHMYECKOW, COIMAIBLHON U
ATUYECKON cepax IeATETHPHOCTH YEIOBEKa, POJIb U MECTO (M3WKHA W aCTPOHOMHUU B
COBPEMEHHOW HAay4YHOH KapTHHE MHpa, POJib (PU3NYECKOW Teopuud B (POPMUPOBAHUU
MPEACTABICHUM O (U3MYECKOW KapTHUHE MHpa, MECTO (PU3MYECKOW KApTUHBI MHUpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O IPUPOJIC.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBISIETCS ¢ Y4ETOM
coJiepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H ¢ KypcaMHU MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemuvie nonamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO IMO3HAHUS:
SIBJICHUE, HAYYHBIN (akT, runoresa, punyeckas BEJIMUMHA, 3aKOH, TEOPUSsl, HAOII0/ICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YpPaBHEHUM, TPUTOHOMETPUYECKHUE (DYHKIIUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBl M HMX MPOEKIUM HA OCH KOOpPJHMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTAPHBIX (YHKIUH, MPU3HAKUA MOJ00UST TPEYTrOJLHUKOB, OIMpECiICHUE IIIOIIaaN
IJI0CKUX QUryp u oobEéma Ted.

buonocus: snexrpudeckue SBICHUS B KUBOW MPUPOJE, KOJieOaTEIbHbIC ABUKCHUS B
YKABOM IIPUPOJE, ONTUUECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PAAUALIMU HA )KUBbIC
OpTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON peETKU, CIEKTPAIbHBIN aHAIN3.

l'eocpagusa: mMarHUTHBIE TIONIOCA 3€MJIM, 3aJie)KHM MATHUTHBIX pyh, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUMU.

Texnonocusa: ~ NUHUM  DIIEKTpOIlEpenad,  TIEHEpaTop  MEPEMEHHOIO  TOKa,
AJIEKTPOIBUTATElIb, MHIYKIIMOHHAS T€Yb, pajap, paauoNpUEMHHUK, TEICBU30P, AaHTCHHA,
tenedon, CBU-nieub, MpoeKITMOHHBIN armapaT, BOJIOKOHHAsI ONITHKA, COJTHEYHAs OaTtapes.
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3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUEBHOTI' O
MNPEAMETA «®U3UKA» HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

OcBoenne yueOHOTo mpeameTa « Pu3nuka» Ha YPOBHE CPEIHETO 00IIero oopazoBaHus

(6a30BBIN YPOBEHB) JOKHO OOECIEYUTh JOCTIKCHHUE CIICAYIOIINX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHHUS ydeOHOTO mpenmera «DU3MKa» JOJDKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTpPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTaIUH, MO3UTUBHBIX BHYTPEHHHUX yOexIeHuH, COOTBETCTBYIOLIUX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PaCIIMPEHUE KU3HEHHOTO OIbITA
W ONbITa JIEITEJIBHOCTM B TPOILIECCE pead3alldd OCHOBHBIX HaIpaBJICHUM
BOCIIMUTATEIbHOMN JACSTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIIMU OOYYaIOIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

MIPUHATHE TPaAUIIMOHHBIX 00111€4eTIOBEUECKUX TYMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTM COBMECTHYIO [IE€ATEJIbBHOCTh B HHTEpPECAX TIPaXTAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3alINHY;

YMEHHE B3alMOJICCTBOBATh C COIIMAJIBLHBIMU WHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM POCCUUCKHUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEGHHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUECHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOUAs OSCTETHKY HAay4yHOTO TBOPYECTRA,
MPUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOT0 BOCIIMTAHHUSI:
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MHTEpEC K pa3NUYHbIM cdepaM MNpoQecCUOHANbHON AEITeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOI, yMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOp OymyIiei
po¢eccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TUIAHBI,

TOTOBHOCThH U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 001acTH (HU3UKU
Ha MPOTSHKEHUHU BCEH JKU3HH,

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTb HKOJIOTMUYECKOHN KyJIbTYpbl, OCO3HAHHUE TJI00ANBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IJJAHUPOBAHME U OCYILECTBIICHUE JCHUCTBUM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHMS
L[eJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIMpeHre OMbITa AESITEIbHOCTH SKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 10 (pU3HKe;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUECKOIN HAYKU;

OCO3HaHUE IIEHHOCTH HAay4YHOW JEsTeNbHOCTH, TOTOBHOCTh B IPOLECCE H3yYEHUS
GU3MKM  OCYIIECTBIATH  MPOEKTHYHD U HCCIENOBATENbCKYIO  JIEATEIbHOCTD
VHAUBHUAYAJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble 1ornyeckue AecTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyalIUu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPENENATh 1EJIN EATEILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKECHUS;

BBISIBIISIT 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B pPacCMATPUBACMBIX (HU3HUECKUX
SIBJICHUSIX

pa3pabarbiBaTh IUIAH pelieHus TMpoOJieMbl C Y4€TOM aHajdu3a HMEIOLIUXCS
MaTepHaNTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JIEATEIHHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBAThH PUCKHU TOCIIC/ICTBUN JEATEIHLHOCTH,

KOOPJIMHUPOBATh W BBHINOJHATH PabOTy B YCJIOBHUSX pPEabHOTO, BHPTYAJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBare/bCKue 1eiCTBUA:

BJIQJCTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBHIMU TIOHATHSIMU W  METOJaMU
(bu3nYecKoi HayKH;

BJIQJIETh HaBBIKAMHU Y4YEOHO-MCCIIEOBATEILCKOW M TPOEKTHOM JESATEILHOCTH B
oOnmacTu (PU3MUKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOMCKY
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METOJIOB pemieHusl 3amad  (U3MUECKOro COJACP)KaHUS, TMPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

BJIAJICTh BUJIAMU JICATEIHHOCTH IO MOJyUYESHUIO HOBOTO 3HAHMS, €T0 WHTEPIIPETAIINH,
peoOpa3oBaHUIO0 ¥ IPUMEHEHHUIO B PA3JIMYHbBIX YICOHBIX CHTYAIUsIX, B TOM YHCJIC PU
CO3/IaHUHU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKU;

BBISIBIIATh TIPUYHUHHO-CIICJICTBCHHBIE CBSI3W W aKTyallM3MPOBATh 3a/1ady, BHIJIBUTATH
THIOTE3Y €€ pelieHusI, HAXOIUTh apTyMEHTHI IS TOKa3aTeIbCTBAa CBOMX YTBEPKIICHUH,
3a/1aBaTh MapaMeTPhl U KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJEC PEIICHUS 3aJaddl Pe3yJIbTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a7a4 B 00pa30BaTEILHOMN JEATEILHOCTH,
B TOM YHCJIC TIPU U3yUYCHUU (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

YyMETh  TEPEHOCHUTh 3HaHWS 1O  (PU3HKE B  TMPAKTHYECKYI0  00JacTh
KU3HEICATCIHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BIIQJICTh HABBIKAMH TIONydeHHs WHpoOpManuu (U3UIECKOTO COACPKAHUS U3
MCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHaJM3,
CUCTEMATH3AIMI0 M UHTEPHpeTaluio WHGOPMAIIMK Pa3IWYHBIX BUIOB U (QopM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

HCITONIB30BaTh CpeCcTBa WH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHHA B
pEIICHNH KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U  OpPraHU3AIlMOHHBIX 3a/lady C
coOmoaecHueM TpeOOBaHM  JPrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, THUTHUCHBI,
pecypcocOepekeHrs, TMPaBOBbIX H O3TUYECKHX HOPM, HOPM HWHMOOPMAIMOHHON
0e30I1aCHOCTH;

co371aBaTh TEKCThl (PU3UYECKOTO COAECpPKAHUA B PA3IMYHBIX (opMaTrax ¢ y4ETOM
Ha3HauYeHUsT WHQPOPMAIIUM U TIEJIEBOM ayJUTOPHUH, BBIOWpas ONTHUMAIBHYIO (GopMy
MIPEICTABJICHUS ¥ BU3YAJIH3AIlUU.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIe JeHCTBUSA:

OCYIIECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYaIlMi U CMATYaTh KOH(PIUKTHL;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHS C MCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB;

NOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACUCTBUMN C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEMN KaKJIOT0 YIEHA KOJUIEKTHUBA,;
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MPUHUMATH LEJIM COBMECTHOW JESATEIIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH
JNEUCTBUSL MO €€ JNOCTHXKEHUIO: COCTABJIITh IUJIAH JCWUCTBUM, PACIPENENsTh POJIA C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJla M KaXJOr0 yYaCTHUKA KOMAaHAbl B OOIIMIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE  IPOEKTHI, OIEHHUBATh MAEW C MO3WIMUA  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISTh IMO3UTHUBHOE CTPATErMYECKOE IOBEJICHHE B PA3JIUYHBIX CHUTYalMSX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeliCTBUA

Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBIISITh TI03HABATEIBHYIO JEATEIBHOCT B 00J1aCTH (DU3UKU U
aACTPOHOMUHU, BBISIBJISATH IPOOJIEMBI, CTABUTH U (HOPMYIUPOBATh COOCTBEHHBIE 3a1a4H;

CaMOCTOSATENIbHO COCTaBJIATh IUJIAH PEUICHUS PacYETHBIX M KAaueCTBEHHBIX 3ajady,
IUIAaH  BBIIOJHEHUS] MPAKTUYECKOW paboThl C y4E€TOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeAMETa HAa OCHOBE JIMYHBIX MPEANOYTECHHI;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (DOPMUPOBAHUIO U TPOSBICHUIO 3PYIULHMM B 00JacTU (DU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJI€Th HAaBBIKAMU TO3HABAaTEIbHON pe(dIeKcuH Kak OCO3HAHHUS COBEpPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIOJb30BaTh NPHUEMBI pediekcud JUisi OLEHKH CHUTyallMM, BbIOOpa BEPHOIO
peLIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX MPU aHAJU3€ PE3YJIbTATOB JIEATEIbHOCTH;

OPUHUMATh ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPHU aHAJIM3€E PE3YIbTATOB JIEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce MOCTHMXKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPAMMBI T10
¢busuke JUIT YpOBHSA  CpenHero  olOmiero  oOpa3oBaHus Yy  OOydYaromuxcs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN UHTEJIEKT, Mpeanoaratonmii
c(OpPMHUPOBAHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIOCOOHOCTh IOHHMMAaTh CBOE 3MOILMOHAJIBHOE
COCTOSIHME, BUJICTh HAMpPaBICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHAIBHOM cepbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUSA,  BKIIOYAIOIIETO0  CaMOKOHTpPOJIb, yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTh aJalTUPOBATHCS K AIMOIIMOHATLHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIONIEH CTpEeMIIEHUE K JOCTIKEHHIO eI U YCIeXy,
ONITUMH3M, HUHUIIMATUBHOCTh, YMEHHE JACHCTBOBATh NCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATILHOE COCTOSIHUE IPYTHUX,
YUUTHIBaTh €r0 TPU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBAaTh OTHOLICHHS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTbh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K kxoHny oOyuenuss B 10 kiacce mpenMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTpUPOBaTh Ha MpUMEpaX poJb U MecTo (usuku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON JEATEIBHOCTH JHOJEH;

YUUTBIBaTh T'PAHUIBl IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOJENEH: MaTepuaibHast
TOYKa, MHEpLUAIbHAsg CHUCTEMa OTCYETA, aOCOJIOTHO TBEPAOE TENO, WICANIbHBIN Tras,
MOJENN CTPOCHHMS T'a30B, KUAKOCTEW U TBEPIBIX TEJI, TOUEUHBINA IEKTPUUECKUIN 3aps]l
MpH pelieHnu GU3NIEeCKuX 3a1a4;

pacno3HaBath (HU3HUECKHUE SABJICHUS (TIPOIECCHI) U OOBIACHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJSIPHO-KMHETHYECKOW  TEOPUM  CTPOEHHs  BEUlecTBa U
ANEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE BUKEHUE,
CBOOOJHOE TMAaJ€HUE TeJ, IBUKEHUE MO OKPYXHOCTH, UHEPLMS, B3aUMOJICUCTBUE TE,
muddy3usi, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJI, U3MEHCHUE
o0ObéMa Ten mnpu HarpeBaHuUM (OXJIAXKIECHUH), TEIUIOBOE paBHOBECHE, HCIIapEHHE,
KOHJEHCAlus, IUIABJIEHUE, KpUCTAUIM3alMUs, KUIIEHUE, BIAXKHOCTh  BO3yXa,
MOBBIIICHUE JIaBJICHUS Ta3a NpHU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXIY
napamMeTpaM COCTOSIHMSI Ta3a B M30IPOLIECCAX, ANEKTpHU3alus Tell, B3auMOJACICTBUE
3apsJI0B;

ONUCHIBATh MEXAaHWYECKOE [JBUKEHHE, HCIOJb3ysd (U3UUECKHE BEJIUYHMHBIL:
KOOpJIMHATA, MYTh, MEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC
Tena, KUHETUYEeCKas »JHEprus, IMOTeHIMalbHas DSHEpPrusi, MeXaHuyeckas padora,
MeXaHU4ecKass MOLUIHOCTb; IPU ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICT
UCIOJIb3YEMBIX BEIUYMH, WX OOO3HAYeHHs] U EOUHHIbI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMH BETUUMHAMU;
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ONKCHIBATh M3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJIECHUS, UCIOJb3YS
¢bu3nueckre BeIWYMHBL: TaBJICHUE ra3a, TEMIEPaTypa, CPEAHsSI KHHETUYEeCKasi SHEprus
Xa0TUYECKOT0  JBMIKEHHUSI MOJIEKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS SHEprus, padbora raza, K03 UIMEHT MOJIE3HOTO
JACHCTBHS TEIJIOBOTO JBUTATENS; MPU OMHUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICTT MCHOJB3YEMBbIX BEIUYMH, UX O003HAYCHMS] M EAMHMIIBI, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIUE JAHHYIO (PU3NUYECKYIO BEJIMUYMHY C IPYTUMHU BEIMUUHAM;

ONMKCHIBATh M3YUYECHHbIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKUE
ABIeHUST (IIPOIECCHI), HMCMOIB3Ys (U3MUECKUE BEIWYUHBL: SICKTPUUYECKUN 3aps,
ANEKTPUYECKOE MOJIE, HAPSHKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHLUHUAIIOB; MPU
OMHCAaHWUU TPABUIBHO TPAKTOBATH (DM3MYECKHI CMBICI HCMOJIb3YEMbIX BEIWYHH, UX
0003HAUYEHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLINE AAHHYIO (PU3UUECKYIO
BEJIMYUHY C APYTUMU BEIMUUHAMY;

aHAIU3UPOBaTh (PU3UUECKUE TPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3UUECKUE 3aKOHBI U
NpUHIUIBL: 3aKkoH BcemupHoro Ttsarotenus, |, Il u Il 3akonst HploToHa, 3akoH
COXpPAaHEHUS MEXAHMYECKOW OHEPruH, 3aKOH COXPAaHEHUS MMIYJIbCa, MPHUHIMI
CYNEpPIIO3ULIMA CWJI, TPUHLMII PABHONPABHMS HWHEPLHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, Ia30BbIC 3aKOHBI, CBA3b
CpelHEeW KWHETUYECKOM SHEPrHuHM TEIUIOBOIO JBMXKEHHUS MOJIEKYJT € aOCOIIOTHOMN
TEMIIEpaTypoOH, MEPBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3TOM pa3ianuaTrh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (TpaHuULbl, 00JaCTH) MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBbIE NPHUHIMIBI JACHCTBUS MAaIIMH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBUA HMX OE€30MacHOTO HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBIMOJIHATH SKCIIEPUMEHTBI IO UCCIIEIOBAHUIO (PU3UUYECKUX SIBICHUN U MPOLECCOB C
UCIIOJIb30BaHUEM TMPSIMBIX U KOCBEHHBIX HU3MEpPEHHH, MpU 3TOM (HOpMyIHpOBaTh
npoOsieMy/3aadyy M TUNOTE3y Y4E€OHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEAI0KEHHOTO0 000pYyI0BAHHUS, IPOBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSMBIE U KOCBEHHBbIE M3MEpEHUs! (U3NYECKUX BEIUYMH, IIPU ITOM
BbIOMpaTh ONTHUMAIbHBIA CHOCOO HM3MEPEHHS M HCIIOJIBb30BAaTh W3BECTHBIE METOJIBI
OLICHKH MMOTPEMITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUYECKHUMHU BEJIMYMHAMU C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUMN, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOJMIl U IpadUKOB, JenaTh
BBIBOJIBI 10 pE3YyJIbTaTaM UCCIEI0BAHMUS;

coOro1aTh MpaBuja 0€30MacHOrO TpyJa NMPHU MPOBEIEHUU HUCCIEAOBaHUI B paMKax
y4eOHOI0 JKCINEPUMEHTA, Yy4eOHO-MCCIEI0BATEICKON U MPOEKTHOW AESTENbHOCTU C
MCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYAOBaHMUS;

pemarh pacu€THbIE 3aJaYd C SBHO 3aJaHHOM (PU3NYECKOM MOJENbI0, HMCIONb3YS
¢u3nueckne 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAllM3a YCJIOBUA 3a/aydl BBIOMPATH
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(bu3nYeCKyr0 MOJENb, BBIACTATh (PU3MUECKHUE BEIUYHHBI U (POPMYJIbI, HEOOXOAUMBIE
IUIsL €€ peleHus, IPOBOJUTh PACUETHI U OLIEHUBATh PEAIbHOCTh MOJYYEHHOIO 3HAUCHUS
($u3NYECKOIl BETNYHHBI;

pemaTh KAadeCTBEHHBIC 33Ja4d: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXIAEHUNH C ONOpOd Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3UYecKue SIBICHUS;

UCIOJb30BaTh IPU PEIICHUM Y4YEOHBIX 3a/Jad COBPEMEHHbIE HH(OPMALMOHHbIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBAaHUS, WHTEPIPETALMU U IPEICTaBICHUSA
yueOHOM ¥ HAyYHO-TIONMYJSpPHOW HH(OpPMAlMM, TONYYCHHOH U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTyYaeMylo HH(OPMAILIUIO;

OPUBOIUTh TPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHHUS MO (PU3UKE B IOBCEIHEBHOM KWU3HM IS
oOecrieyeHus O€30MACHOCTH TMpU OOpalleHuu ¢ MNpubopaMH M TEXHHUYECKUMU
yCTPOMCTBAMHU, JUUISI COXPAHEHUs 370pPOBbSl U COOJIIOJICHUS HOPM DSKOJOTHYECKOTO
IIOBEJICHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B IpYMIE C BBITOJHEHUEM Pa3IMUYHBIX COLMAIbHBIX POJEH, TIaHUPOBATH
paboTy Trpynmbl, pPALMOHAIBHO PACIPEAENsITh OO0S3aHHOCTH U  IUIAaHUPOBATH
JEeSATENbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aIEKBaTHO OLIEHUBATH BKJAJ KaXJ0ro W3
YYaCTHUKOB TPYIIIbI B PELICHUE PaCCMAaTPUBAEMON TPOOIIEMBI.

K kxoHny oOyuenuss B 11 kiacce mpenMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh Ha MpUMEpaX pojib U MecTo (usuku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOJEH, LEIOCTHOCTh M EIUHCTBO
(bU3UYEeCKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJENIECH: TOYEYHBIN
ANEKTPUYECKUH 3apsij, Jy4 CBETa, TOUCUHbIH UCTOYHUK CBETA, AAepHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO Si/[pa MPH pelieHnr (GU3NYECKUX 3a/1a4;

pacrno3HaBaTh pU3NYECKUe sBICHUS (TPOIECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA W KBAHTOBOM (PU3UKHU: AJIEKTpUYECKas MPOBOJAUMOCTH, TEIIOBOE,
CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aMMOJCICTBME MAarHUTOB,
AIEKTPOMATHUTHAS MHAYKIIMUS, J€HCTBUE MAarHUTHOIO TOJIA HA MPOBOJHHUK C TOKOM M
ABWOKYIIMICS 3apsii, SJEKTPOMAarHUTHbIE KoOJIeOaHUSI W BOJIHBI, MPSIMOJMHENHHOE
pacrnpocTpaHEHHE CBETa, OTpaKeHUe, MpejoMiieHHe, MHTepdepeHus, Tudpakuus u
noJisipy3alsl CBera, Aucrnepcus cBeTa, porornektpuueckuii 3gdekt (poroaddekr),
CBETOBOE JaBJE€HWE, BO3HWKHOBEHHE JIMHEMYAaTOro CHEeKTpa aToMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paluOaKTUBHOCTb;

ONKCHIBATh H3YYEHHBIE CBOWCTBA BeEIIECTBA  (AJIEKTPUYECKUE, MArHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJMMOCTD PA3IUYHBIX CPEJ) U 3JIEKTPOMArHUTHBIE
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ABJIeHUS (TIPOILECCHI), UCTIONB3Yd (PU3NYECKUE BEIHMUMHBI: SJEKTPUUECKUN 3apsl, CHiia
TOKa, DJJEKTPUYECKOE HAMNPSIKEHHUE, JJIEKTPUUYECKOE COMNPOTHUBIICHHE, PA3HOCTh
HNOTEHIMAJIOB, 3JIEKTPOJBIXKYIAs CWia, paboTa TOKA, MHIYKIUS MarHUTHOTO IIOJI,
cwia Amnepa, cwia JIopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTUS AJIEKTPUUYECKOTO U
MarHMTHOTO TOJIEH, MIEPUOJT M YacTOTa KojeOaHui B KOJeOaTeIbHOM KOHTYpE, 3apsil U
CHJIa TOKa B TPOIIECCe TapMOHUYECKUX JIIEKTPOMATrHUTHBIX KojeOaHu#, (okycHoe
paccTosiHUE W ONTHYECKash Cuja JIMH3bl, IpPU ONUCAHUM MPABUIBHO TPAKTOBATh
(¢u3nyeCKnil CMBICI UCHOJB3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IMHULIbI, YKA3bIBAThH
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETMUUHY C JPYTMMH BETUYHMHAMU;

ONUCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHS U IMPOLIECCHI, UCIONb3YsSd (U3NUECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEPrusl U UMITYJIbC (POTOHA, IEPUOJI MOy pacajia, SHEPTHs CBA3M aTOMHBIX si/Iep, IpU
ONHCAaHUU TMPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICT MCIIOJIb3YEMbIX BEIMYMH, HX
0003HAYEHUs U €AUHUIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOLINE TAHHYIO (PU3HUYECKYIO
BEJIMYMHY C APYTUMU BEIUYHMHAMM, BBIYUCIIATH 3HAU€HNUE (DU3UUECKON BEIHMYHHBI;

aHAJIM3UPOBATh PUZNYECKUE TIPOLECCHI U SBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U
NpUHIUIBL: 3aKOH OMma, 3aKOHBI ITOCJIENOBAaTEIBHOIO W NApAJIIEIBHOTO COEAVMHEHUS
IIPOBOJIHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JEKTPOMAarHUTHOM HWHAYKIUHU, 3aKOH
NPSAMOJIMHEMHOTO pPAaCIpPOCTPAHEHHSI CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MPEJIOMJIEHUSI CBETa, ypaBHEHUE OWHIITEHHA a1 (oTodddeKTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsiia,
3aKOH COXpPaHEHHs MacCOBOTO 4YHCJA, IOCTyJaTel bopa, 3akOH paguoaKkTUBHOIO
pacnaga, TpU OTOM pa3idyaTh CJIOBECHYHO (OpPMYJIHMpPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpeaeNsITh HalpaBlIeHUE BEKTOpa WHAYKIMM MAarHUTHOTO TOJiA NPOBOJHHMKA C
TOKOM, CHJIbl AMIiepa u cwiibl JIopeHna;

CTPOUTh M ONMCHIBaTh H300pa)k€HHE, CO37aBa€MOE€ IUIOCKUM 3€pKajioM, TOHKOMH
JIMH30M;

BBINIOJIHATH SKCHEPUMEHTHI 1O MCCIIEOBAHUIO (PU3NYECKUX SIBJIEHUN M MPOLIECCOB C
UCIOJIb30BaHUEM NPSIMBIX M KOCBEHHBIX M3MEPEHUH: MpH 3TOM (OPMYJIHUPOBATH
npoOjemy/3agady W THUIOTE3y Y4eOHOTO JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MpeJIOKEHHOT0 000PyAOBaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYUIECTBJISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYMH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIA CHOCOO H3MEPEHHS W HCIOJIb30BaTh H3BECTHBIE METOJIbI
OLICHKU MMOTPEMIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH C HCIHOJB30BAHUEM MPSMBIX
U3MEPEHUI: TpPU HTOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBATH PE3YJIbTATHI
MOJIY4YeHHOM 3aBUCUMOCTH (PM3UYECKUX BEIUYUH B BUJIE TAaONHI[ U rpauKOB, JI€JIaTh
BBIBOJIBI 10 pe3yJIbTaTaM HUCCIEAOBAHMUS;
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co0iroaTh npaBuia 0€30MacHOro TpyJa IMpU MPOBEICHUU MCCIEIOBAaHUM B paMKax
y4eOHOr0 IKCHEPUMEHTa, y4eOHO-HUCCIEeI0BATENIbCKOW U MPOEKTHOW NEATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyA0BAHMS;

pemaTh pacu€THbIC 3a/ladyd C SIBHO 3aJlaHHOM (PU3MYECKON MOJEINbI0, UCIOJIb3Ys
¢dbu3nueckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUA 3a/ladydl BBIOMPATH
(bu3MUYECKyI0 MOJIENb, BBIACTATh (DU3HUECKUE BEIUYUHBI U (POPMYJIBI, HEOOXOIUMBIC
IU1s1 €€ pEelIeHus, MPOBOAUTD PACUETHI M OLIEHUBATH PEAJIBHOCTD MOJYYEHHOTO 3HAYEHUS
(U3UYECKON BEJIMYMHBI;

pemiaTh KAaueCTBEHHbIE 33Jayd: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIAEHUNM C ONOpOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKUe ABIICHUS;

UCIOJb30BaTh NPU PEIICHUU Y4YEOHBIX 3a/ad COBPEMEHHbIE HH(OPMALMOHHbBIE
TEXHOJIOTMM [UIsl TIOWUCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAUUMU M INPEACTaBICHUS
y4eOHOM M Hay4yHO-TIONYJSpHOM HH(OpManuu, TMOJYYEHHOM M3  pas3IMYHBIX
MCTOYHHUKOB, KpUTUUECKHU aHAIM3UPOBATH MMOJIYy4aeMYI0 HH(pOpMaLuIo;

OOBSCHATh NPUHIMUIBI JACHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHs UX O€30M1aCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

OPUBOJUTH MPUMEPHl BKJIAaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETHUECKUE 3HaHMsS MO (U3MKE B IMOBCEIHEBHOM >KM3HU IS
oOecrieueHrss 0O€30MACHOCTH TMpPU OOpalleHuH ¢ TMpubopaMu ¢ TEXHUUYECKUMU
YCTPOMCTBAMHM, IJII COXPAHEHUS 370pPOBbS M COONIIOACHHS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IPyMIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, MJIaHUPOBATh
paboTy Trpynmbl, palMOHAIBHO pACHpPEAeNATh OOSI3aHHOCTM M IUJIAHUPOBATh

JEeSATENbHOCTh B HECTAHAAPTHBIX CUTYyAIUsX, aIEKBATHO OLIEHUBATH BKJIAJ KaXJAO0ro W3
YYACTHUKOB T'PYIIBI B pEHIEHUE pACCMATPUBAEMON MTPOOTIEMBI.
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