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IosicHuTeaAbHAA 3aNIMCKA

Pabouas mporpamma o ¢u3nKe Ha ypOBEHb CPEIHETO 00IIero oOpa3oBaHus s
oOyuaronuxcs 10-11-x kmaccoB MAOY «COIII c.Yerp-Kypatom» pazpaboTtana B
COOTBETCTBHUH C TPEOOBAHUSAMU:

B COOTBETCTBUH C TPEOOBAHUSIMU

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuM B
Poccniickont @enepanumy;

o npukaza Munnpocsemienuss oT 17 mas 2012 r. Ne 413 «OO0 yTBepkaACHUH

(enepabHOrO TOCYAAPCTBEHHOIO O00pa30BaTEIbHOIO CTaHAApTa CPEAHEro
o0111ero oOpa3oBaHuUs»;
o mpukaza MuHnpocBemeHus oT 17 mas 2012 1. Ne 413 ¢ W3MECHCHHSIMH,

BHECEHHBIMU IpUKa3aMu MunuctepcTBa oOpa3oBaHusa U Hayku Poccuiickoi
®deneparuu ot 29 nexkadps 2014 r. Ne1645, ot 31 gexadbps 2015 r. Nel578, ot
29 urons 2017 r. Ne613, ot 24 centsiopst 2020 r. Ne 519, ot 11 nexadbps 2020 r.
Ne712, ot 12 aBrycra 2022 1. No 732, «O0 yTBepxkaeHHH (eaepaibHOTO
rocyJapCTBEHHOT0  00pa30BaTeIbHOIO  CTaHAapTa  CpelHero  oOIero
00pa3oBaHUs;

o npukaza MunnpocBemenuss ot 18.05.2023 No 371 «O0 yTBepKIeHHUH
denepanbHON o0Opa3oBarenbHON IPOrpamMMBbl CPEHETO o01ero

00pa3oBaHUsI;

« mpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3allMi M  OCYIIECTBICHUS O0pa30oBaTEIbHOM JCSITEIBHOCTH IO
OCHOBHBIM  00I11e00pa3oBaTebHBIM MpPOTpaMMaM —  00pa3oBaTEIbHBIM
mporpaMmMaM HaudajJbHOTO OOIIET0, OCHOBHOTO OOIIETO W CPEIHEro OOIIEero
00pa3oBaHUs;

« y4eOHOI0 MIaHa CPEJIHEro 0011ero o0pa3oBaHus;

o denepanbHOl paboyeil MporpaMMbl O YIeOHOMY MpeaMeTy «(HHU3nuKay;

[Tonoxenus «O pabouynx mporpaMmMax y4eOHbIX IPEIMETOB, KypcOB (B TOM
Yrclie KypCOB BHEYPOUHO IEATENBHOCTH), yueOHbIX Moayieit MAOY «COIL
c.Ycere-Kyparom».
OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«_Pusuka_»




®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpelessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, ITOJIy4eHHUsI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMHU M JAPYTHX.
N3ydyeHne (GuU3MKHM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcsd, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
HAy4YHbIA METOJI MO3HAHUS MPHU BBINIOJHEHUU UMHU YYE€OHBIX HCCIIEIOBaHUM.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA « ®Pusznka»
OCHOBHBIMM LEJIIMHU U3y4€HUsI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEMJICHUS OOYYAIOIIMXCA K HAyYHOMY
WU3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABJICHUI O HAYYHOM METOJIe MO3HAaHUS U (POpMUpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHHE YMEHUU OOBSCHATH SIBJIEHUS C HCIOJb30BAHUEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;

e (opmupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl pPeleHueM CISAYIOMUX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (QopMupOBaHHME YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
OObsSICHEHUs (PUBMYECKUX SBJICHUM B TIPUPOJAEC U I TNPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOGHHE CIOCOOOB peIIEeHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3faHue GU3NUeCcKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33a/a4uH;




e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEIENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMI JJIsl Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

MECTO YYEBHOI'O ITPEJIMETA «®usukay
B YUEGHOM IUJIAHE

B cootBercTBun ¢ ®I'OC OO yueOHbIi penMeT «PU3nKay BXOAMT B
IpeIMETHYI0 001acTh « ECTeCTBEHHOHAYUYHBIE IPEIMETB) U SBIISETCA
o0s3aTenbHbIM 1S u3yueHus. Ha n3yuenue ¢usuku (6a30Bblil ypoBEHB) Ha
ypOBHE cpeaHero obmero oopazoBanus orBoauTcs 136 gacos: B 10 kmacce — 68
yacoB (2 Jaca B Hezeno), B 11 kimacce — 68 4acoB (2 yaca B HEJCIIO).

®OPMbI YUETA PABOYEHN ITPOI'PAMMBI BOCIIMTAHU S B PABOYEM
[TPOI'PAMME [10O ®u3suke

PaGouass mnporpamma Bocnutanuas MAOY «COHIO c.Yerb-Kyparom»
peaju3yercs B TOM 4YHCJIe M Yepe3 HCIOJAb30BAHHE BOCIHHUTATEJIbHOIO
MOTEHIIMAJIA YPOKOB (PU3UKH.

BocnurarebHBIA MOTEHIUAJ NPeaAMeTa «(PU3UKA) peau3yercs Yepes:

[ToOyxnaeHnne oOydwaromuxcsi coONIOAaTh HA YpPOKE OOIIETPUHSATHIE HOPMBI
MIOBEICHUS,

e mpaBwia OOUICHHS CO CTapUIMMH (MEeJaroruyeckuMH pabOTHUKAMHU) |
CBEpCTHUKAMH (O0OyYalOMUMUCS), NPUHIMUIL y4eOHOW MUCIUIUIMHBI U
caMOOpraHU3allUu.

e [lpuBneyeHre BHUMaHUS OOYy4YAIOIIMXCA K IEHHOCTHOMY  acCHEKTy
U3yd4aeMbIX Ha YpOKax TMPEeAMETOB, SBJICHUN, COOBITHI uyepe3: —
oOpallleHue BHHMaHHUS Ha HPABCTBEHHbIE AaCMEKTbl HAYYHBIX OTKPBITH,
KOTOPBIE U3YYAIOTCS B JAHHBIM MOMEHT Ha YPOKE;

® Ha NPEACTABUTENICH YUYEHBIX, CBI3AHHBIX C M3YyYAa€MbIMU B JaHHBIA MOMEHT
T€MaMH, Ha TOT BKJIaJ, KOTOPbIA OHU BHECIM B PA3BUTHE HALIEH CTpaHbI U
MHUpa, Ha JIOCTOMHBIE MOAPAXaHUS MPUMEPHI MX >KU3HU, HA MOTHBBI HX
NOCTYINKOB; M crnons30BaHWE BOCIUTATENBHBIX BO3MOKHOCTEN COJIEP KAHUS
y4eOHOro mpeamMera



s GOpPMUPOBAaHUS Yy OOYYAIOIIMXCS POCCUHUCKUX — TPaJWLMOHHBIX
JYXOBHOHPABCTBEHHBIX U COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 mnoadop
COOTBETCTBYIOILIMX 3a/Jay sl pEUIeHMs], MPOOJEMHBIX CUTyallud i
oOcyxaeHusl B kiacce BxiroueHne B ypoK UIpOBBIX HPOLEAYpP, KOTOPHIE
IIOMOTaIOT MOAAEPKATH MOTUBALINIO

oOydaromuxcss K TONYyYEHHUIO 3HAHWW, HAJTaKMBAHUIO TMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHWH B KJAcce, IIOMOTalT YCTaHOBJICHUIO
no0OpoxenaTenbHON atMocdepbl BO BpeMs ypoka. llpuMeHeHue Ha ypoke
UHTEPAKTUBHBIX (POPM pabOThl, CTUMYIUPYIOIINX

MO3HABATEJIbHYI0O MOTHMBalMIO oOydaromuxcs. I[IpuMeHeHune rpynmnoBoi
paboThI WK pabOTHI B Mapax, KOTOPhIE CIOCOOCTBYIOT

Pa3BUTHIO HaBBIKOB KOMaHAHOW pPaOOThl M B3aWMOJAEUCTBUIO C JIPYTHMMHU
oOyuaromumucs. BpiOop 1 MCIONIb30BaHKME HA YPOKaX METOAOB, METOJHUK,
TEXHOJIOTUI, OKa3bIBAIOIINX

BOCIIUTATENIBHOE  BO3JACMCTBHE HA JIMYHOCT B  COOTBETCTBUH  C
BOCIIMTATEIbHBIM  HWJCAJIOM, LEJIbI0 W 33Ja4aMM  BOCIIUTaHUS.
NHnnprpoBanue W NOLAEP)KKA  HCCIENOBATENBCKOW  JI€ATEIIBHOCTH
IIKOJILHUKOB B (hOpMe BKIIIOUEHUS B YPOK Pa3iIMUHBIX HCCIEA0BATEIbCKUX
3aJaHuil ¥ 3aJa4, 4YTO JaeT BO3MOXHOCTh OOydYaroIuUMcs NpuoOpecTu
HAaBBIKM  CaMOCTOSITEJIBHOTO  PEHIEHUS  TEOPETUYECKON  MpoOJIeMbl,
reHepupoBaHud U O(OPMIIEHHS COOCTBEHHBIX THUIIOTE3, YBAXKUTEIHLHOTO
OTHOUIEHUS K qyKUM uzaesm, myOJIUYHOTO BBICTYIUICHUS,
apryMEHTUPOBAHMS M OTCTaMBAHUSl CBOEW TOYKU 3PEHHS. Y CTAaHOBJICHHE
YBOKUTEIbHBIX, JOBEPUTENbHBIX, HE(OPMaJIbHBIX OTHOIICHUH MEXIY
YUUTEJIEM U YYEHUKaMH, CO3/laHue Ha YPOKax 3MOIMOHAIbHO-KOM(OPTHOM
CpEBbl.

COJAEPXAHUME YYEBHOI'O IIPEIMETA

10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS
®duszuka — Hayka o mpupoje. HayuHbie MeTOIbl TO3HAHUS OKPYKAIOIIETO

MUpa.

Poinp skcnmepuMeHTa M TEOpUM B MPOLIECCE IIO3HAHHUS IPUPOABL.

OKCIepUMEHT B (pU3HKeE.

MonenvpoBanue (u3NYECKUX SIBJICHMM M mporeccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUM. |'paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.



Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, HUX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJMHENWHOE IBrkKeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOonHOe najzieHue. Y CKOpeHne CBOOOTHOTO MaICHUS.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE MaTepualbHOW TOYKU IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTABHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSIMHU, HPOUJACHHBIMU TEIOM 3a
MOCJIEOBATEIbHbIE paBHbIE MPOMEKYTKA BPEMEHM TMPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3yuyenue ABMKEHUS IapUKa B BA3KOH JKUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka



[IppHmmn  otHocutenbHOCTH  ['anmunes.  IlepBeli  3akoH  HeroToHa.
HMHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3uinuu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalIbHON TOYKU. TpeTuii 3akoH Hpr0TOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuia CONpOTUBIIEHUS NIPU IBUKEHUH TEJa B )KUIKOCTH HUJIU Tase.

[TocTynarenpbHOE M BpalllaTeIbHOE JIBH>KEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECH TBEPAOIO TeIA.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOALINITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(popMalny.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcmoBust paBHOBeCHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbomul

N3ydenue aBmxkeHUus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAKOIIMUX B MPYKHHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

HNMiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMBI MaTEpPUAIBHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHHE HMMITYJIbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunerndeckass sHeprus MarepuaabHOM TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.



[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs yIOpyro
nedopMupoBaHHOW — TpykwHBL.  [loTeHIManmpHas SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[ToreHnManbHble WM HEMNOTCHIUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CHUJI C HU3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHHYeCcKre YCTPOMCTBA U IMPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOIED,
MIPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexo NOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsI3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXAaHUYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI Tra3oB, KUIKOCTEU H
TBEPIBIX TET U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HJCaTbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHe MenneneeBa—Kianenpona.
3akoH [lanbToHa. M3ompouecchl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHu4eckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHECHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.



OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHUS.

Monenb, HUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TapaMETPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoounHamuxu

TepMoauHamMuueckass cucremMa. BHYTpeHHSsS SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U crOocoObl €€ n3MeHeHus. KonnuecTBo TemioTsl U padota. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTHOM Tmporiecce. llepBbIli 3akOH TEPMOJMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. 'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MmpoiieccoB B MPUpPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ OEWCTBHUSL  TEIUIOBBIX — MAIIKH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaiuHax. KoadduumueHt mnose3Horo
nevictBusl TerioBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT MOe3HOTro
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIIOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEM HSHEpPrHM Teja IMPH COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

N3meHeHue BHYTpEeHHEW SHEpruu (TeMrepaTyphl) Teja Npy Terionepeaaye.

OnelT mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Monenu napoBoii TypOHUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHASL BJIAXXKHOCTh BO3Ayxa. HacelllieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHuUe TerIoBoro OagaHca.

TexHUYecKUue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHrie OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

ONeKTpu3aums TeN. OJEKTpUYECKUM 3apsia. JlBa Buaa dIEKTPUUYECKUX
3apsaoB. [IpoBOAHWKM, OUAIEKTPUKU W TMOJYNPOBOJHHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
OnekTpuyeckoe mnone. Hanpsok€HHOCTe  dnekTpudeckoro moiid.  [IpuHuummn
CYIIEPIO3ULIAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HaNpsiKEHHOCTH DIJIEKTPUYECKOTO
TOJISL.

Pabora cmm  amekrpocratmdeckoro  mosis.  Ilorenmuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMANEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JndiiexTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMkocTh. KonaeHncatop. DIeKTpOEMKOCTh ITIJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHn4eckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHECHUE: BJIEKTPOCKOIL,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.



B3aumopercTBre HaANEKTPU30BAaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JAMPIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

ODJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[locnenoBarenpHOE, NApALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) AyieKTpuueckoi tenu. KopoTtkoe 3aMmbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B  pacTBOpax M  pacIlaBaXx  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIUALINS. DIEKTPOIIH3.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue YCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETp,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MpUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNS, BAKYYMHBINU IO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TabBaHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKa U HaIIpSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEYEHHUs M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.



[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTKoe 3ambIKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii v MpOBOJIMMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOro COeIMHEHUs PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILEH CHUIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISETCS ¢
Y4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pellieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OMEH JKUBBIX OpPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, B3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJIIMIIHUKMA, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUN
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEpOKC, CTPYHHBIH IIPUHTED, AIIEKTPOHArpeBaTENbHbIC npuOOpkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATTbBAHUKA.

11 KIIACC



Paznea 4. JaekTpoanHamMuka

Tema 3. Macnummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cynepro3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTMHa NMHUNM MarHUTHOU
WHIYKIUU T0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO MPSMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBlieHKE. [[BHKeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTpPOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYINAsA CHIa HWHAYKOMU. 3aKOH JJIEKTPOMATHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABMXKYLIas CHJIAa WHIAYKLIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIGHME CAaMOMHIYKUWHU. OJEKTPOABMXKYLIas Ccuja
CaMOWHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HevictBrue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUJIbI UHAYKIMU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi



M3ydeHne MarHuTHOTO IOJISA KaTYIIKH C TOKOM.
HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.
HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJieOaHUS.
["apMmonnyeckue konedanus. [lepuon, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MassTHUK. MareMaTU4eCKUN MasiTHUK. YPaBHEHHUE TapMOHUYECKUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'UM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBiienue o 3aTyXaroUMx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHHYCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHHUM JICKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu TMOCIEIOBATEILHOM COEAWHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TMEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.



HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60IHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHHIECKUX BOJH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarautHoit BoinHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOJspu3anus, AUGpaKius,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHHuYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne CBOWCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
pesIOMJICHUE, TTOJSIpU3aIs, TudpaKius, HHTephepeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTPaHEHUE CBETA B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpakeHUs cBeTa. IlocTpoeHue n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CiioxkHbIi cocTaB 6emoro certa. L[ser.

Cobuparonie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHUE W ONTUYEcKas cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHuil B



coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JaBAEMO€ JIMH30MH.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM  MAJE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorna, TeJIeCKomna.

HaOmronenune natepdepeHinm cBera.

HaOmronenue audpakiuu ceera.

HaGmronenne nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIICIIMAJIbHOM TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MTOKOS.



Paznea 7. KBantoBast pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEpruM GOTOHA C €T0 YaCTOTON. DHEPTUs
U UMIyJbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dororddekra. Ypasauenue DitHITeHHA 111 PoTtodddekra. «KpacHas rpanuiar
dotordexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHelIHEro GpoTtodddekra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHSI SHEpPrHMM Ha Apyrou. Bumabl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJAOPOA.

BonHoBsie cBoiicTBa yactul. Bosusl e bpoiiss. KopnyckyisipHO-BOJTHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpenenieHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JT0KA3bIBAIOLIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmeneHWio  cocTaBa
paanoakTUBHOTO W3nydeHus. CoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OtkpeiTHE NpoTOHA M HeWTpoHa. HykmonHas monens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepnbie peakunu. [lenenue u cuHTe3 sA€p.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3NUYeCKOl KapTUHBI MUPA.

TexHuyeckue yCcTpOoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHA acTpoHoMuUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuuecxue nabnooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3uku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAaHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeieIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenady, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas barapes.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJBTATBI



JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMera «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh IPAXKJAHCKON MO3UIIMUA 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aMMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYask SCTETUKY HAyYHOTO TBOPUYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pPa3IUuHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) 3K0J10rM4ecKOro0 BOCIIUTAHUSI:



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHUE LEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHAUBUIYAJIBLHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh e ACSITCIBHOCTH, 3aJaBaTh IapaMeTPbl M KPHUTEPUU UX
TOCTHOKCHHSI,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabarbiBaTh IUIAH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTEPHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHbTATOB
1[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSX  PEAbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIIFOUEBBIMH TOHITHSIMU M METOJAMH
bu3nYecKoil HayKH;
BJIa/ICTh HABBIKAMHU Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITEbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelieHusl 3a1ad (PU3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMSI,
BJIAJE€Th BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PaA3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX MMPOSKTOB B 00J1acTH (PU3UKH;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHANIM3UPOBaTh IIOJyYCHHbIE B XOJE€ pEIICHUS 3a7aud  pe3yJbTarThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT,

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KHU3HECSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 331a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMAaTH3alMI0 U HWHTEPIpPETalni0 MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLIEHWBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTM B PEUIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, PECypcocOEpexeHMs, TMPaBOBBIX U  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKAaTHBHBIC YHHMBEPCAJIbHBIC Y4eOHbIE 1eHCTBUA:

OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JeSITEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMST4aTh
KOH(DJIUKTHI;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHIM C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEHN KaXKI0TO YJieHa KOJUIEKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHHIO: COCTABIISITH IUIAH JEHUCTBUI,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HWIEU C TMO3ULUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBIOJIHEHUS IPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpA BEPHOTO
pelieHus;

YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOIMOHATBLHBIH WHTEJUICKT, TIPEAMOIar Ao A
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHUIMATHBHOCTHh, YMEHHE EHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI
K konmy oOyuenus B 10 kiacce mnpeameTHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUYKa, MHEpIUaIbHas CUCTeMa OTCUETa, aDCOIIOTHO TBEPIOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAUHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEHUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIUS,
B3aumMojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArpEeBaHHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHUE, HUCIIAPEHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAIUIA3ALMA, KUIICHUE,



BJIAJKHOCTb BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHHASL Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIMYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
MMIYJIC T€Jla, KWHETUYECKas YHEPIusl, MOTCHUUAIbHASA YHEPTUS, MEXAHUYECKAs
paboTa, MeXaHUYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEJINYMHAMM;

ONUCHIBAaTh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasl SHEPTUSl XaOTHYECKOTO JIBMIKCHUSI MOJICKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; IpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, WX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUMUHAM;

OTIMCHIBATh N3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BENIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD MOJIs, MOTEHIHUAN, PAa3HOCTh MOTEHIINAJIOB;
NP OINMHMCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHMS W EIUHUIIBI, YKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI Y TIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u 11 3akonsl HetoTOHa,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHUsS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC TMPHUHIUIIBI  JEHCTBUS  MaIlWMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMaCHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB € MCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHU, MPU STOM



dbopMmynupoBaTh MpoOJieMy/3aMady ¥ TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHUS U MCIIONIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, NMPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJIe TaOnMIl U rpauKoOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3HUecKre 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIM3a YCIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOoJuMbIe ISl €€ pelleHus, MPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pemaTh KaueCTBEHHBIC 3aJaUH: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIOJB30BaTh  MpPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KHU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUATBHBIX POJEH,
IUIAHUPOBaTh pPabOTy TIpyHNbl, PAaLUOHAIBHO pACHpPEleNiaTh OOSA3aHHOCTU WU
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUarOIIMXCsl YMEHUN |



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh M EIUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS M3YYEHHBIX (U3NUYECKUX MOJENECH:
TOYEYHBIN IJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHas
MOJieJIb aTOMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMKHN U KBAaHTOBOW (PM3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aHMMOJEVICTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM U JBWXKYIIUMHCS 3apsi, 3JEKTPOMarHUTHbIE KojeOaHus u
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAXEHHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas
PaaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), UCHOJb3Yyd (U3UUYECKUE BEIHYMHBIL:
IIEKTPUYECKUHN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIIKYIAs cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpoLecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTUYECKasi cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATH (PUIMUECKUIA
CMBIC]I HCIOJb3YEMbIX BEJIIMYUH, UX OO0O3HAUEHUS W EAUHUIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPHOJT MOTypacmajia, SHEPIrus CBsI3U
aTOMHBIX SIJI€p, IpPU ONUCAaHUM MPABUIBHO TPAKTOBAThb (PUIMYECKUI CMBICH
UCIIOJIb3YEMBbIX BEJIMYHMH, X O0O3HAUEHUS M E€AMHMIIBI, yKa3bIBaThb (HOpPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIUUCIIATH 3HAUeHNE (PU3UUYECKOM BEINYNHBI;



aHAMM3UPOBATh (PU3MUYECKHE MPOIECChI U SBICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENIATh HANIPABIICHHE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paXKEHHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMNBIT H
(bopMyIMpPOBaTH BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBmiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HMCCICIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEelICHUs, MPOBOJIUTH Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHII C ONMOpONM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO UCIOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUMOHAIBHO pACHpPENesiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

N HanmenoBann KounyecTBo yacon DJIeKTPOHHbIE
© e pa3ieyioB H (uudpoBbIe)
n/ Bcer Konrpoabnbl = IIpakTuuyecku
TeM o0pa3oBaTe/ibHbIE
I 0 e paboThbl e pabdoThbI
NPorpamMmbl pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
®uznka u
METObI bu6mmoreka [IOK
1.1 2 https://m.edsoo.ru/7f41bf7
Hay4HOT'O 5
MMO3HAHUA h
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHEBI bu6mmoreka [JOK
2.3 COXpaHEeHHS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Hroro no paszneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA

OCHOBBI
MOJIEKY IAPHO- bubmuorexa [JOK
3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHUHCTHUYCCKOU 2
TEOpUH
OCHOBBI bu6mmorexa [JOK
3.2 TEPMOAUHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSTHUSI bubmuorexa [JOK
3.3 BEILIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a30BEIC 2
TIePEX OJIbI



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
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 pazaeny 24
Paznen 4. JJIEKTPOJAUHAMUKA
DNEeKTpOCTaTUK bubmorexa LOK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIH
AIEKTPUUYECKUIN bubnunoreka [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX 2
cpenax
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOB IO
I[MTPOT'PAMME



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

11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabubl  IIpakTrHyeck
o0pa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl ue padoTsbl
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHoe ToJIe. bubmuorexa [JOK
11 DIIEKTPOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MHIyKIHs ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bu6mmoreka [IOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIeOaHUs ic
MexaHn4eckue u bu6mmoreka [IOK
2.2 AIIEKTPOMAarHuTH ) 1 https://m.edsoo.ru/7f41c9
bIE BOJHBI ic
bu6nmoreka [JOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c9
fc
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
CrelUaTbHOM bubnuotexa [JOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOpUH e
OTHOCUTEIHHOCTH -
Hroro no pazuemy 4

Pa3znea 4. KBAHTOBASA ®U3UKA

DIIeMEHTHI bubmuorexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
OIITUKU 7c
bu6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
7c
bubmuoreka [JOK
4.3 AToMHOE SApO 5 https://m.edsoo.ru/7f41c9
7c



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

Hroro no pasneny

15

Pazgen S. 9JIEMEHTbBI

ACTPOHOMUHU U ACTPOPU3UKHU

DIIEMEHTHI bubmuoreka [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41c9
actpodusuku ic
Hroro no pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bu6mmoreka [IOK
00606
6.1 ODIATOTES 4 https://m.eds00.ru/7f41c9
IIOBTOpEHUE
ic
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I10 08 4 !
[MTPOT'PAMME



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

AHHOTAIUS padoyed MPOrpaMmMepl MO y4eOHOMY IMpeaAMETy

(y4eOHOrO Kypca, yueOHOro moayJis) «Dusuka»

Kpatkas
XapaKTEePUCTHKA
IPOTPaMMBbl

[Iporpamma 1o _¢u3uke Ha YpPOBHE CpEIHEro OOIIero
oOpaszoBanus mnojarororieHa Ha ocHoe DPI'OC OO0, OOII
00O, denepanbHOlt pabodueil MpOTrpaMMbl BOCIHTAHHS, C
Y4ETOM pacIpeesIEHHBIX M0 KilaccaM MPOBEPSIEMbIX TPEOOBAHUIA
K pe3yJabTaTaM  OCBOCHHUS  OCHOBHOM  0Opa3oBaTEIbHOU
IPOrpamMMBbl OCHOBHOT'O OOIIIEro 00pa3oBaHuUs.

[losicHuTenpbHAs 3amucKka OTpakaeT OOIIME LETd W 3aJadd
U3y4YeHUs] (PU3HKU, MECTO B CTPYKTYpE YUEOHOTO IIaHa, a TaKkKe
MOAXOJIbI K 0OTOOPY COJEpKaHUS U ONPEIEICHUIO TIIaHUPYEMBbIX
pE3YyIbTATOB.

Conepxanue 00y4YeHHUsT PACKpBIBAET COJEepKaTeIbHbIC
JIMHUY, KOTOPbIE MpEIaraloTcs sl 0053aTeIbHOTO U3YYEHUS B
Ka)XJIOM KJIacCe Ha YPOBHE CpPEIHETO 00111ero 00pa3oBaHus.

[ImanupyeMble pe3yabTaThl OCBOCHUS MPOTPAMMEI  TIO
bu3MKe BKIIOYAIOT JTUYHOCTHBIC, METANPEIMETHBIE PE3yJIbTaThl
3a BeChb IepuOJI OOYyYEeHHS Ha YpPOBHE CPEIHEr0 OOIIero
o0pa3oBaHus, a TAKXKE MPEIMETHBIC JOCTIKEHUS 00y4aroerocs
3a KaXJblil TOJ] 00y4YeHUs.

PaGouast mporpamma paccuntana Ha 136 4. V3 mosicHUTETbHOM
3anucKu paboveil mporpaMmal.

B cootBercTBrn ¢ ®I'OC OOO yuebHsbIil npeamet «Duzukar
BXOJIMT B PEAMETHYIO 001acTh «EcTecTBeHHOHAyUHbIE
MIPEAMETBI» U SIBISIETCS 00s3aTeNIbHBIM U1 u3yueHus. Oouiee
YHCJIO YaCOB, OTBEJEHHBIX HA N3yYeHUE (PU3HKA, COCTABIISET
136 yacos: B 10 kiacce — 68 1acoB (2 yaca B Hefeni0), B 11
Kkiacce — 68 yacoB (2 yaca B HEJIENI0) B

Cpok, Ha
KOTOPBIN
paszpaboTaHa
pabouas
nmporpamma

2 roma

Cnucoxk
IIPUIIOKEHUM K
pabouei
porpaMme

Pabouast mporpaMmma BKIIIO4AeT B ceOs:
[MTOSACHUTEJIBHAA 3AITNCKA
OBHIAS XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA
[MPEAMETHBIE PE3VYJIbTATHI
[INIAHUPYEMBIE OBPA30OBATEJIbHBIE PE3YJIbTAThDI
METANPEIMETHBIE PE3YJIbTATDI
COJAEPKAHUE YYEBHOI'O ITPEJIMETA

TEMATHUYECKOE ITINTAHUPOBAHUE
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