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IHosicHuTEeABbHAA 3aNIMCKA

Pabouast mporpamma no ¢pu3uke Ha YpOBEHb CPEAHETO OOIIEro o0pa3oBaHus JJIs
oOyuaroruxcs 10-11-x kmaccoB MAOY «COIII c. AnekcanpoBka» pazpaboTaHa
B COOTBETCTBUU C TPEOOBAHUSIMH:

B COOTBETCTBUU C TPEOOBAHUSIMU

o ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBaHuu B
Poccuiickon @enepannmn»;

o npukaza MunnpocsemnieHuss oT 17 mas 2012 1. Ne 413 «OO0 yTBepkaeHUH
deneparbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CPEIHEro

00111eT0 00pa3oBaHUMY;
o mpukaza Munnpocsemienns or 17 mag 2012 1. Ne 413 ¢ u3MEHEHUAMH,

BHECEHHBIMU IpUKa3aMu MuHuctepcrBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepanuu ot 29 aexadps 2014 r. Ne1645, ot 31 nexadps 2015 1. Ne1578, ot
29 urons 2017 r. Ne613, ot 24 centsaops 2020 . Ne 519, ot 11 nexadps 2020 r.
Ne712, ot 12 aBrycra 2022 1. No 732, «O0 yTBepxkaeHUH (eaepabHOTO
roCy/IapCTBEHHOIO  O0Opa30BaTeIbHOIO  CTaHJapTa  CpPeAHEero  oOMIero
00pa3oBaHUs;

o npukaza MunnpocBemenuss ot 18.05.2023 No 371 «O0 yTBepkKIeHUH

dbenepanbHO o0pa3zoBaTeIbHON pOrpaMMBbl CpeaHero o0111ero
00pa3oBaHUs;

« mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsiaka
OpraHu3allid W OCYUIECTBJICHHS 00pa30BaTEIbHOM JEATEbHOCTU TIO
OCHOBHBIM  0011€00pa30BaTEeNbHBIM MpPOTpaMMaM — 00pa30BaTEIbHBIM
mporpaMmMaM HaudajJbHOTO OOIIET0, OCHOBHOTO OOIIETO W CPEIHEro OOIIero
00pa3oBaHUs;

« Y4eOHOI0 MIaHa CPEJIHEro 0011ero o0pa3oBaHus;

« (enepanpHOl pabouel MPOrpaMMbl IO yY4eOHOMY MpeaMeTy «hU3uKay;

[Tonoxenust «O pabounx mporpamMmax y4eOHBIX MIPEAMETOB, KypCOB (B TOM
YHCJIe KypCOB BHEYPOUYHOM NIEATETLHOCTH), yaeOHbIX MoayJieh MAOY «COIIl
C. AJIEKCaHIPOBKa»».
OBIIAA XAPAKTEPUCTUKA YYEGHOI'O ITIPEJAMETA
«_Pusuka_»
®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIas B

KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:karoieMm mupe. LIIkonpHBIN Kype PU3NKKN — CUCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TIOCKOJIbKY (PH3NYecKre 3aKOHBI




JeXaT B OCHOBE TMPOIECCOB W SIBIICHWW, W3yYaeMbIX XHUMHEH, OMOJOTHEH,
busmdeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHUBHOE
npuMeHeHne  (U3MYECKUX 3HAHUW  ONpeNeseT XapakTep ©  pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJOTHH B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TOJIYYCHHsI HOBBIX MaTepUasioB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3yuenne (Pu3NKM BHOCHT OCHOBHOW BKJIAL B (POpMHUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromuXcs, B (OPMUPOBAHHE yMEHUN TPUMEHSTH
HAYYHBIA METO]T TO3HAHMSI TP BBHIITOJIHEHUU UMH YICOHBIX UCCIICIOBAHUN.

HEJU U3YUYEHUA YYEBHOI'O IIPEJMETA « ®Puzuka»
OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEMJICHUS OOYYAIONIMXCS K Hay4YHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e PpAa3BUTHE MPEJCTABJICHUI O HAYYHOM METOJIE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAyYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHUS C HCIOJB30BAHHEM
bU3MYeCKUX 3HAHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

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

JlocTrxeHre 3TUX 1efeld 00ecreuynuBaeTCsl pelieHueM CIEIyIoIUX 3a/1ad B

npoIriecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBI 3HaHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIpHYIO (PH3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHME YMEHHH TIPUMEHATH TCOPETUUYCCKUE 3HAHWS IS
OoOBbsiCHeHUs (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUSA
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHS Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMN
dbuznyeckoil MOJeIbl0, 3aJad, IOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3/laHue (PU3MUECKON MOJICNH, aJICKBATHON YCIIOBHUSM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JEUCTBHUS TEXHUYCCKUX
YCTPOWCTB M TEXHOJIOTUIECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
(GU3MYECKUX SKCIEPUMEHTOB, aHAIN3a W HHTEPIpETaruu WHGOPMAIIHH,
OMpeIeNICHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;




e CO3/JaHUE YCJOBHUU JIJISl PA3BUTUS YMEHUHN MPOEKTHO-HCCIIEI0BATENbCKOM,

TBOPYECKOU JIEATENBHOCTH.

MECTO YYEBHOI'O ITPEJIMETA «®usukay
B YUYEBHOM IJIAHE

B cootBerctBUn ¢ ®I'OC OO yueOHbI npenMeT «Du3nKa) BXOIUT B
peIMETHYI0 001acTh « EcTeCTBeHHOHAYUHBIE MPEIMEThI U SBIISETCS
o0s13aTeNbHBIM IS u3yueHus. Ha uzyuenue pusuku (6a30BbIi ypOBEHb) Ha
ypOBHE cpeaHero obrero oopazoBanus oTBoAuTCs 136 vacos: B 10 kimacce — 68
yacoB (2 Jaca B Hezelnto), B 11 kimacce — 68 4acoB (2 yaca B HEJICIIO).

®OPMbI YUETA PABOYEN ITPOI'PAMMBI BOCITMTAHU S B PABOYE
[NTPOI'PAMME I10 ®usuke

Pa6ouass mnporpamma Bocnutanua MAQY «COII c. AjekcaHapoBKa»
peajim3yerci B TOM 4YHCJIe H Yepe3 HCHOJb30BaHHE BOCIUTATEJIbHOIO
NMOTEHIHUAJIA YPOKOB (PM3UKH.

BocnurarebHBIA MOTEHIUAJ NPeAMeTa «(PU3UKA) peau3yercs Yepes:

[ToOyxnenne oOywarommxcsi coOMIoAaTh Ha YPOKE OOIIETPUHATHIE HOPMBI
MOBEJICHUS,

e 1mpaBuia OOLIEHUS CO CTapIUMH (MEJArOTUYECKUMHU paOOTHHKAMHU) U
CBEpCTHUKAMU (0OYy4YaIOIMUMHUCS), MPUHIUINBI Y4EOHON JTUCIUTUIMHBI U
caMOOpTraHU3aIIH.

o [lpuBneyeHne BHUMaHUS OOYYAOIIMXCA K IIEHHOCTHOMY  acCIEKTy
U3y4aeMbIX Ha YpOKax TMPEAMETOB, SIBICHUW, COOBITUH uepe3: —
oOpallieHrie BHUMaHUS HA HPABCTBEHHBIC ACMEKThl HAYYHBIX OTKPBITHH,
KOTOPbIE U3YYAIOTCS B JAHHBIM MOMEHT Ha YPOKE;

® Ha MpeACTaBUTENCH YUCHBIX, CBA3AHHBIX C U3yYaeMbIMHU B JIAHHBI MOMEHT
TEMaMH, Ha TOT BKJIaJl, KOTOPHI OHM BHECIH B Pa3BUTHE HAIICH CTPAaHBI U
MHpa, Ha JIOCTOWHBIC TMOJApPAXKaHUS MPUMEPHl WX JKU3HU, HA MOTHBBI WX
nocTynkoB; Mcnosib30BaHNE BOCIIUTATENIbHBIX BO3MOKHOCTEH COJIEp:KaHuUs
y4eOHOTO TpeMeTa

o i1 (QOpMHUPOBaHUS Y OOYYAIOMIUXCS POCCUHUCKHUX  TPaJUIIMOHHBIX
JTyXOBHOHPABCTBEHHBIX W COIMOKYJBTYPHBIX ILIEHHOCTEH dYepe3 Moa0op
COOTBETCTBYIOIIMX 3aJay I pPEHICHUs,, MNPOOJIEMHBIX CHUTyalUd st
oOcyXJeHusl B Kiacce BxiroueHne B ypoK UTPOBBIX HPOUELYp, KOTOphIE
MOMOTAIOT MOAAEP>KATh MOTHBAIIHIO



e oOydarommuxcss K TOJYyYEHUIO 3HAHWW, HAJTAKUBAHUIO TO3UTHUBHBIX
MEKJIMYHOCTHBIX ~OTHOLIEHWM B KJacce, IIOMOTAlT YCTaHOBJIEHUIO
noOposkenarenbHoil aTMocdepbl BO Bpemst ypoka. IIpuMeHenue Ha ypoke
MHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOLINX

® [I03HABaTEJIbHYI0 MOTHBaLMIO oOydaroumxcs. [IpuMeHeHHe rpynmnoBon
padoThl Wi pabOThI B Mapax, KOTOPBIE CIIOCOOCTBYIOT

® DpAa3BUTHI0 HABBIKOB KOMAaHJIHOW pabOThl M B3aUMOJECHCTBHUIO C JAPYTUMHU
oOyuaromumucsi. BpiOop M KCIIOJIB30BaHKE HA YPOKaX METOAOB, METOJUK,
TEXHOJIOTHH, OKa3bIBAFOIINX

® BOCHMTATEIBbHOE BO3JACHCTBUE HA JIMYHOCTH B  COOTBETCTBHM  C
BOCIIUTATENBHBIM ~ HMJACAJIOM, LEIbI0 W 33Ja4yaMd  BOCIIUTAHMS.
NHnmuupoBanne W NOMIEPKKA  MCCIEHOBATEIBCKOM  EATEIBHOCTH
IIKOJIBHUKOB B (DOpME BKIIIOUEHHUS B YPOK PA3IUUYHBIX HCCIIEIOBATEIBCKUX
3aJlaHuil W 3a/]ay, 4TO JAeT BO3MOXKHOCTb OOyYarouMMcsl HpuoOpecTH
HaBbIKM  CAMOCTOATEIBHOIO  PELIEHUS  TEOPETUYECKOM  MpOOJIEMBI,
IeHEpUpOBaHUs U O(OPMIIEHUST COOCTBEHHBIX THUIIOTE3, YBAXKUTEIHHOTO
OTHOULIEHUS K qyKUM U7EsM, myOJIMYHOTO BBICTYIUICHHUS,
apryMEHTUPOBAHMS M OTCTaMBaHUSl CBOEW TOYKU 3PEHHs. Y CTaHOBJICHHE
YBAXUTENbHBIX, JOBEPUTENIbHBIX, HE(OPMAIbHBIX OTHOLIEHUH MEXIy
YUHUTEJIEM U YUYEHUKaMH, CO3/IaHHE Ha ypOKaX dMOLMOHAIbHO-KOM(POPTHOM
CpeIbl.

COILEPKAHUE YYEBHOTI'O IIPEJIMETA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 O3HAHUA

®usnka — Hayka O mpupone. HayyHble METOIBI MO3HAHMS OKPYKAKOLIETO
Mupa. Ponb DOKCriepuMeHTa M TEOpUM B IMPOLECCE MO3HAHUS IPUPOJBIL.
DKCHEpUMEHT B (PU3HKE.

MonenupoBanue (HU3UYECKUX SBICHUNM W TIpolieccoB. HaydHbie THUIIOTE3HI.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKHU.



Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaJIbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpPIWHAT.
CroxeHune nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTH U [EPEMEIICHUSA
MAaTEPUAJIbHON TOUYKU OT BPEMEHHU.

CBoOogHOE nazieHue. Y CKOpeHue CBOOOIHOTO MaIeHUSI.

KpuBonnHeitHoe  BUKeHUE. J[BUKEHHWE  MaTepUaIbHOW TOYKH IO
OKPYHOCTH C MMOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEUHAS
ckopoctk. [lepron n yactora oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

TexHHYeCKHEe YCTPOWCTBA M TMPAKTUYECKOE IMPUMEHEHHE. CIUJIOMETD,
JIBUKECHHUE CHAPSJIOB, LICITHbIE U PEMEHHBIE IIEPEIAYU.

Jlemoncmpayuu

Mogenb cucTtembl OTCUETA, WILIKOCTPALMS KUHEMATHUUYECKUX XapPaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYyX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOHOrO MaieHHs.

Hamnpagiienue cKopocTy Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padbomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJIBIO ONPEIEIICHUS MITHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPONUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBMKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenne nBuxKeHUS Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[IpyHmnn  otHocutenbHOCTH  ['amwmies.  llepeeii  3akoH  HrerotoHa.
NuepruanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA [U1s1 MaTepUaIbHbBIX TOYEK.



3akoH BcemupHoro Ttsarotenus. Cuia TspkecTd. IlepBasg kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. KosdduimenT tpenus.
Cuiia conpOTUBIICHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT cuJibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. VYcnoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHHE: MOAIIUITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoit 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUM.

CpaBHEeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnepoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIl[CHUS.

Tema 3. 3aKonbl COXpaHeHUs 8 MEXAHUKE

NmMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NmnynsCc cUJIBl M1 U3MEHEHUE HMIyJIbCa Tejla. 3aKOH COXPAaHEHHS WMITYJIbCA.
PeakTuBHOE IBHI)KECHHUE.

PaGoTa cuibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIUs yIpYyro
nedopmupoBaHHOi — mpyxuHbl.  [loTeHIManpHas  JHEprusi Tena  BOJIU3H
MOBEPXHOCTH 3€MJIH.



[loTeHmmanbHBIE W HENOTSHIIMAIBHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTECHIIMAIBHBIX CUJ C M3MEHEHHUEM MEXaHMYECKON SHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCcTpoONCTBa M NMPAKTUUECKOE NMPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHOW YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHYECKOW YHEPTUH
TeJla Ha MMPUMEPE PACTIKEHUST PE3UHOBOTO KTy Ta.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, KXUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Monekyll. KonundectBo BemectBa. [locTositHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenscus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOIO JBMXKEHHMS dacTul] rasa. lllkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpPOWCTBA U IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTNHEHUM.

OnbIThl 110 U PY3UHN KUAKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.



OnbITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/JICHCTBHS.

Monenb, WuTroCTpUpyoas Npupoay AaBICHHUS I'a3a Ha CTEHKU COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS UICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeETPaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHust. KonnyecTBo TemioTsl U pabora. BHyTpeHHsIs
JHEPrusg  OJAHOATOMHOIO  MJACAIBHOrO  ra3a.  Buael  Temtonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AeNIbHAS TEMIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonstue 00 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMHUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omporeccaMm. I'padpuueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamuHbl.  [IpyuHIMOBL ~ JE€WCTBUS  TEIUIOBBIX  MAIlUH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpQuiMeHT mosie3Horo
nericTBus TemuioBod MmamuHbl. I{ukn KapHo um ero ko3pduiImMeHT MOJIe3HOTO
NeHCcTBUS. DKOJIOTUYECKUE TPOOIEMBbI TEIIIOIHEPTETHKHY.

TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE TPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEeHHEH SHEpruM Tejla MpPU COBEPILIEHUU PAaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JCUCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHnune BHyTpEeHHEW SHEpruu (TeMinepaTyphbl) Teja Mpy TeIionepeaaye.

OnbIT 1o anuabaTHOMY pacHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padbomul

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewyecmea. Pazosvie nepexoont



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JIABJICHHS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbsie Tena. AHU30TPONHS CBOMCTB
kpucrtamuioB. Kunkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTaJUTM3aus. Y IeJabHasl TeroTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU MOJYyYSHHUS] COBPEMEHHBIX MaTepUasoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npv moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHHs BIAXKHOCTH.

HaOnronenne HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3anus Tel. OJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, IOUAJIEKTPUKU M TNOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kymona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpudeckoe mnose. Hampsoxk€HHOCTh 3nekTpryeckoro mnonis. IIpuHmun
CYNEPHO3ULIUNA DIIEKTPUYECKUX Iosier. JIMHUKM HanpsyKEHHOCTH JJIEKTPUYECKOTO
OJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOOHMKM MW AMDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
Jluanexrprudyeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOH/IEHCATOPa.

Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpspxenune. 3akon OMa 1151 ydacTKa LHETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEILECTBA.
IlocnenoBarenpHOE, NapajuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

Pabora nsnekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

ITonynpoBOIHUKMY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuyecKnid TOK B pacTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKUI TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: amIepMeTp,
BOJIbTMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTPOBOAHUKOBBIN U0/, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiIbl TOKA U HaIIPSKEHUS.

3aBUCHUMOCTb COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBI.



[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsia M NPOBOJAUMOCTb BO31yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne cMEIaHHOTO COETMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nexkTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBIsIETCS C
y4ETOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, rumores3a, (Qpu3nuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH W
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, BJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUN C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYyTUE), JIBUraTEb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
NOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AIIEKTPOHATPEeBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoanHaMuka
Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomencTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM HMHAYKIuU. KapTuHa NMHUNM MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHUH
MAarHATHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBue NpoBOIHUKOB C
TOKOM.

Cuna Ammepa, €€ MOZyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Monyib U HanpaBlieHKE. [[BHyKeHNE 3apsHKEHHONM YaCTULIB
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
UHAYKIUU. OJEKTPOABIKYIIAs CHUJa MHAYKIUU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOE ToJIe. ODJEKTPOABWKYINAA CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTb.  SIBIGHME CAMOMHIYKUWW. OJIEKTPOABWXKYILNAS CHJA
CaMOWHYKILIMH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: IOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYyKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM MOJIEM.

JIvHAM MHAYKOMY MarHUTHOTO MOJIA.

B3aumozencTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYIIEW CHJIBI MHIYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBreHne cCaMOMHIYKIIAH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

W3ydeHre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccenenoBanue NeHCTBUSI OCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.



HccnenoBanue siBIeHUA 3JIEKTPOMArHUTHON UHAYKIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUNIHbIE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnueckue xonebanus. I[lepuoxa, wactora, ammumryaa u (aza KodeOaHU.
[IpyXMHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroummx KojeOaHusAX. BrIHYX/IeHHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

[lepemennpli TOK. CHHYCOMIAJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsKECHHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NOTpPeOICHUE AIIEKTPUUECKON
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymbTypa
UCITIOJIb30BAHUS AJIEKTPOSHEPTUU B MIOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKUI MASITHUK).

HabGmronenne 3atyxaromux KojieOaHHi.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

HaOGmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHMH pE3HCTOpa, KATyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJeOaHHM rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL



MexaHudeckue BOJIHBI, yclioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeuyHble W NPOJOIBHBIE  BOJIHBI.
HuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIIOBHS M3JyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B sanexkrpomaruutHoii BosHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHUE, MPEIOMIICHUE, MOJApu3anus, Tudpaxius,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBas JMAarHOCTHMKAa B TEXHHKE M MEIMLMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMICHHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenune narepdepeHunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmroienue cBA3M I'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJIeHUE, MoJspu3alus, Judpakuns, UHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IOJHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus cBera. CrnoxHbIi coctaB Oenoro cseta. L{Ber.

CoOuparone u paccenBaromive JuH3bl. ToHkasg JsmH3a. DOKycHOe
paccTosiHuE U ONTHUYecKas cuia TOHKOM smH3blL. [locTpoeHue wn3zo0paxeHHil B
coOnparolux U paccenBarolux JuH3ax. @opmysia TOHKOW JMH3BI. Y BEJIUYEHUE,
JIaBAEMOE JIMH30M.

[Ipenenbl NpUMEHMMOCTHA FEOMETPUYECKOM ONTHKHU.



BonnoBass ontmka. Wurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOMEHUS MaKCUMYMOB W MHUHHMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [dudpakuvonHas pemeérka. YciIoBUE HaOIOIEHUs
[NIABHBIX ~MAaKCMMYMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIIa,
doToanmapar, NPOEKIIMOHHBIMA amnmapaTr, MHKPOCKOIM, TEJIEeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE pPACIpPOCTPAHEHUE, OTPAKEHHE M IPEIOMJIEHUE CBETA.
OnTrueckue mpuOOpHI.

IlonHoe BHyTpeHHEEe oTpaskeHue. Monenb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmronenune natepdepeHinm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cexTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue monsipusaiyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3MmepeHune nokasaress npesioMJIeHUs CTeKIIa.

UccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnibl NPUMEHUMOCTH  KJIAaCCUYECKOW  MexaHuku.  [locrysmartsl
CIEUUAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUsi
U UMITYJIbC (POTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dotorpdexra. YpaBuenue OiHmTeitHa st hoTodddekra. «KpacHas rpanuiay
dbotoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE ICHCTBUE CBETA.

TexHuueckue YCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akOHOB BHEIIHETO (POTO3PdeKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GbOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bonnbl ne bpoits. KopryckynsipHO-BOJIHOBOM
Ty alli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3€p, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

Habmoienue muHevaThiX COEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpPOeHUS snpa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-u3IydeHHs.
Biusitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIPOTOHA W HeWTpoHa. Hykmonnas mozpens siapa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.



Anbda-pacnaa. ONEKTpPOHHBIA M TO3UTPOHHBIN OeTa-pacnmaa. [amma-
U3ITy4eHHEe. 3aKOH PaIMOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. JledekT Macch spa.

SAnepHble peakuuu. JleneHne u CUHTE3 1ep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl W HEPCHEKTHUBEI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIE€PHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIIOIEHUS M PErHCTPAIK SJIEMEHTAPHBIX YACTHII.

®dyHaameHTanbHbIe B3auMOoAeicTBU. EqMHCTBO (pr3nUecKoil KapTUHBI MHpAa.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTYnK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

HccnenoBanrie TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JjeMeHTBI ACTPOHOMHUY M aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUKECHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHI@ U 3BE3L.
3BE311bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTPpAIbHBIM KJIACC —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIIEIOBATEIBLHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJEIOBATEIIbHOCTH. BHYTpeHHEE CTpOCHHE
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa 1
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue raimakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUM.

YVuenuueckue nabnrooenus

Habnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN TSI OTIPENIeTICHUs TI0JIOKEHUsI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEpHOIr0 MOJIYIIAPUS U APKUE 3BE3/bI.

Habnronenus B teneckon JlyHsl, minanet, Maeunoro Ilyru.



O6o0maromiee MOBTOPEHUE

Ponpr ¢u3uku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax HedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
1 aCTPOHOMHUHM B COBPEMEHHON HAyYHOH KapTHHE MHPA, POJb PU3NUECKON TeOpuu
B (OopMHUpOBaHMHM MPEACTABICHUN O (PU3MUECKON KapTHHE MHpa, MECTO
bU3NYeCKO KapTHUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISICTCS C
YUYETOM COAECPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€M C KypcamMyd MATEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHWE, HAy4HBIM (DaKT, TUrore3a, (u3nyeckas BEIMYMHA, 3aKOH,
TeOopusi, HaOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEb, H3MEPCHHE.

Mamemamuka: peUIEHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIIMH, TPU3HAKK IOJ00HMS TPEyTrOJbHHUKOB,
oTpejieIeHHE IO TIIIOCKUX (PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpuUpojie, KoJieOaTelbHbIe
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
pajyaiuy Ha )KMBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB ¥ MOJICKYJI, KPUCTAIIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIIETKHA, CHEKTPaJIbHBIN
aHaJu3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MIPEJCKA3aHUE 3eMIICTPSCCHHIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TEHEpPaTop IEPEMEHHOIO0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs T€Yb, pajap, PaauONpPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMPOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
CoJIHEYHas Oarapes.

IHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO TpenMeTa «Dusmka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONmMXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlIeCTBa, pacUIUpEeHHe >KHU3HEHHOTO



OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTh TPAXKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUYETIOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPakKITAHCKOIO
OOIIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICNICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh pOCCcuicKon IpaXIaHCKON UJICHTUYHOCTH,
NaTpuoOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKJIFOYasi SCTETUKY HayYHOTO TBOPUYECTBA,
NpUCYLIEro (PU3NYEeCcCKoil HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K Pa3IUuHbIM cdepaMm MnpodecCHOHANBHONU AEATEIHHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3MKY HA TPOTSHKEHUN BCEH JKU3HH,

6) 3K0J10THYeCKOr0 BOCIUTAHUS:

c(OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYpbI, OCO3HAaHUE TJI00aJIbLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JIECTBUM B OKPYKAIOIIEN Cpelle HA OCHOBE
3HaHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

pacuIMpeHre OmbITa JEATEIbHOCTH HKOJOTHMYECKON HampaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM N0 (PU3MKE;



7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHUE LEHHOCTU HAay4YHOH JEsTEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3ydeHUsd  (QU3MKKM  OCYLIECTBJIATH  NPOEKTHYID U HCCIEIOBATENbCKYIO
NEeATEIbHOCTh HHIUBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble Jiornyeckue 1eiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTb  IpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh I[apaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(U3NYECKUX SIBICHUSX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEeMbl C YUYETOM aHalM3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepraIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJsIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUAX  pPEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble uccienoBareJbCcKue JeHCTBUA:

BJa/IeTh HAYYHOM TEPMHMHOJIOTHEH, KIIOUYEBBIMU MOHATHSAMH W METOJaMHU
bu3nUecKoil HayKH;

BJIa/IETh HaBBIKAMHU y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITeIbHOCTU
B 00s1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3ajiay (U3MYECKOro CoJepKaHUsl, TPUMEHEHHUIO Pa3IuYHBIX
METOJIOB MIO3HAHUS;

BJAJ€Th BHUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
WHTEPIIPETaliY, MPeoOpa3OBaHUI0 W TPHUMEHEHHUI0O B PA3IMUYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TPU CO3/IaHUH YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyalIM3UpOBaTh 3ajaaudy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpOBaTh MOJYYEHHbIE B XOJE pEUIEHMs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;



CTaBUTh U (HOpPMyIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUYECKYIO 001acTh
KU3HEAEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 334a4H, IOy CKAIOIINE albTePHATUBHBIC PELLICHUS.

Pa6ora ¢ undpopmanmeii:

BJIA/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUYECKOTO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOWCK, aHaJH3,
CHUCTEMATH3alMI0 ¥ WHTEPIPETAlNi0 WHPOPMAIMK Pa3INYHbIX BUAOB H (opM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7ad ¢ CcoOMIoJiecHueM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH O€30MacHOCTH,
TMTUEHBl, PECYpCOCOEpEekKEHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX AHUS B Pa3IUUHbIX (opMarax c
y4€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1[EJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
(dbopMy npeacTaBIEHUS U BU3yalU3allnu.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOMU
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCBUIKA  KOH(DJIUKTHBIX CHUTyallMd W CMAT4arh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U MCIOJIb30BATh IPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4y€TOoM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

IIPUHAMATh  LEIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacrnpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHUBATh KauyeCTBO CBOECIO BKJIAJa M KaXJOr0 y4YacTHUKA KOMAaHIbl B
OOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;



npempiaratb HOBBIC IIPOCKTLI, OLNCHHBATHL HWIACHU C IIO3MIWMH HOBH3HBLI,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAa4YUMOCTH,

OCYHICCTBIIATL ITOBUTUBHOC CTPATCTHUYCCKOC IIOBCACHHUC B PaA3JIMYHBIX
CUTyalnu:Aax, IposABJIATE TBOPUYCCTBO U B006pa}KCHI/IC, OBITH HNHHUIIWMAaTUBHBIM.

Pery/iiTUBHBbIe YHUBepCaJbHbIE y4eOHbIe /IeiicTBHSA
Camoopranusanus:

CaMOCTOSATENLHO OCYIIECTBIISATh MMO3HABATENIbHYIO JIESITEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEBIC 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUs PAcUYETHBIX M KadeCTBEHHBIX
3a]a4, [JIaH BBIIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUIH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacmupsTh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEeHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOIIHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQ/JIeTh HAaBBIKAMH  TO3HABAaTENbHONW  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUH ISl OLIEHKH CUTYyallH, BHIOOpa BEPHOIO
pEIICHNUS;

yMETh OILIEHWBAaTh PHCKH U CBOCBPEMEHHO NPUHUMATH PEIICHUS M0 HX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAMU3E€ pe3yJIhTaTOB
NeSITENIbHOCTH;

NPUHUMATH Ce0sl, TOHMMAsi CBOM HEJOCTATKH M IOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHaU3e pPe3yJIbTaToB
NeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKH.

B mpouecce nocTtuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpenHero ooOmiero oOpa3oBaHMs Yy OOydYaromuxcs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoaararonmii
c(OPMUPOBAHHOCTD:



CaMOCO3HAHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHMS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaTHCI K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlWH, BKJIKOYAIOIIECH CTPEMIICHUE K JOCTHMKCHUIO LEIU U
yCIieXy, ONTHMHU3M, WHUIMATHBHOCTb, YMEHHME JCHCTBOBATh MCXOHSl U3 CBOMX
BO3MOKHOCTEM;

SMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTH MMOHMMATh YMOIIMOHAIBHOE COCTOSHHUE
JIpPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBUIO U COINEPEIKUBAHUIO;

COITMAJIBLHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTb KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKUA U
TEXHOJIOTUH, B MPAKTUYECKOU JACATEIIBHOCTH JIIOEH;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS U3YyYCHHBIX (U3UYECKUX MOJCNICH:
MaTepHaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
UJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU PelIeHNH PU3NUECKHUX 3a]1a4;

pacro3HaBath GU3UYECKHUE SBJICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHue TeJ, IBWKEHUE IO OKPYKHOCTH, HHEPIIUS,
B3auMOJIelicTBUE Tel, Tudy3usi, OpOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TETJIOBOE
paBHOBECHE, UCHAPEHUE, KOHJCHCALMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHUM B 3aKPbITOM
COCyZ€E, CBSI3b MEXKAY NapaMeTpamMu COCTOSIHMS Ta3a B H30Ipoueccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUECKUE BEITUUYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YecKas
paboTa, MeXaHUYECKasi MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH



(GU3NYECKUl CMBICT HMCIOJB3YyEMbIX BEIHYMH, WX OO0O3HAYCHHUS ¥ €IWHUIIBI,
HaxXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (HU3UYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU;

ONMUCHIBATh HM3YYECHHBIE TEIUJIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHUYECKAsl SHEPrUsl XaOTUUECKOTIO JBUKEHHS MOJIEKYJ, CPEAHECKBAApATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATeNsl; MpPU ONMUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUEHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh N3YUYEHHBIC JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
IIEKTPUYECKOE I10JIE, HANPSKEHHOCTD I0JIs, IIOTEHIUA, Pa3HOCTh ITOTEHIMAJIOB;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYUHAMU;

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3YsS (PU3UUECKHE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOTro Tsarotenus, I, 11 u III 3akonst HeroToHa,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIHHM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUUYECKYKD TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPIUU TEILUIOBOTO JIBUXEHHS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbOopMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE M YCIIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAalllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuarh yCJIOBHUS WX 0€30MacCHOTO UCIIOJIb30BaHUS B
MMOBCEIHCBHOM XU3HU;

BBITIOJTHATh DKCIEPUMEHTHI 0 MCCIIEAOBAHUI0 (DU3NUECKUX SBJICHUU U
IPOLIECCOB C HCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHM, IPU STOM
dbopmynupoBath MpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS M WCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;



UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yNbTaThl MONYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIMYHH B
BU/JIE TaOJIUII U TPpaUKOB, JAeNaTh BHIBOABI MO pe3yJIbTaTaM UCCIIEI0BAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEICHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTrO OJKCIIEpUMEHTa, Y4eOHO-HCCIEI0BATENBCKOM W IPOEKTHOU
JESITEIIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemaTth pacuéTHble 3aJayd C SIBHO 3aJaHHON (U3HYECKOW MOJEINbIO,
UCHOJIB3YS (Pr3HUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7jaun
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PACUEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4YE€HHOT0 3Hau€Hus (PU3NUECKOI BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a4a41: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEYUBY O
LEMOYKY PACCYXKIEHUH C OMOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznYecKue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYCOHOU W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYy4YEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOTyYaeMYI0 HH(OPMALHIO;

NPUBOIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaThb B TpyHme C BBHIMOJIHEHUEM pAa3JIMYHBIX COLHUAIBHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYIIbl, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW Hay4yHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOW NESITENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nyeCcKOil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBl MPUMEHEHUA W3YUYCHHBIX (U3UYECKUX MOJEIIEH:
TOYEYHBIN AJEKTPUUECKUIN 3apsij, JTy4 CBETa, TOUCUHBIN UCTOYHHMK CBETA, AJlepHas



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa TMPHU pEeHieHUU (PU3NIECKUX
3amay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKU: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHAYKIWSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JIBIDKYIIHMICS 3apsll, AJIEKTPOMArHUTHBIC KOJcOaHWs M
BOJIHBI, TPSIMOJIMHEWHOE pPAaCHpPOCTPAHEHHE CBETa, OTPaKCHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJsApU3alMs CBETa, JHUCIEepCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddeKT), CBeTOBOE JAaBICHNES, BOSHUKHOBECHUE
JUHEHYATOTO0 CIEKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HMCKYyCCTBEHHAs
PaMOaKTUBHOCTD;

ONKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTh  PA3JIMYHBIX  Cpel) |
DJICKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), HMCHONB3YS (DU3UYECKHUE BEITHMYMHBEIL:
AIEKTPUUCCKUI 3apsjl, CHJa TOKa, JJICKTPUUECKOE HAMNPSIKCHHE, DIICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIyKTHBHOCTH
KaTYyIIKA, YHEPTUsl SJIEKTPUYECKOTO M MArHUTHOTO IIOJIeH, MEpPHOJ U YacToTa
KojeOaHuii B KoyseOaTeIbHOM KOHTYpE, 3apsi W CHJIa TOKa B TPOIECCe
TAPMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTUYECKAs CUJia JIMH3bI, MPU OMHUCAHUM TPABUIBLHO TPAKTOBATh (PU3MUECKHIA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAUYCHHS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEITMIMHAMU;

OMKCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJB3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI |
4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYCCKUH CMBICIT
UCITOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEIMYWHY C JPYTHMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUUNHBI

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3Ys (PU3MUECKHE
3aKOHBI U MPUHITUIIEL: 3aKOH OMa, 3aKOHBI ITOCJICI0BATEILHOTO U MapaJICIFHOTO
COEJIMHEHUs MPOBOJHUKOB, 3aKoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHON
WHIYKITUU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa it PoTodddekrTa,
3aKOH COXPAHCHHS DHEPTUH, 3aKOH COXPAHCHHS MMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOI0 4YMciia, MocTynatel bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
PUMEHUMOCTH;

ONPENEIATh HAIIPABIICHHE BEKTOPA MHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO3JaBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIECIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUW: MPU 3TOM
dopMynupoBarh IpoOieMy/3ajady M TUIOTE3Y Y4YE€OHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpPYJIOBaHUsS, MPOBOJIUTH OMNBIT U
bopMyIHpPOBAThH BHIBOJIHI,

OCYIIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PUBNYECKUX BEITUYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U MCIOJIb30BaThb HU3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATh
pe3yNbTaThl MOJTYYEHHON 3aBHCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, JAeNaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1abOpaTOPHOTO
000pyTI0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (DU3MUYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UUECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJ1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIEe NIl €€ pEIIeHHUs, NMPOBOJUTH PAcU€Thl M OLIEHHWBATH PEATbHOCTh
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

UCIIONBb30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-MOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OpMaIIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MAalllMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;



MIPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuu ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOILIEH CPEaE;

paboTathb B TpYIIE C BBHIIOJHEHUEM pPa3UYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIBI, PAUOHAIBHO paCHpenessiTh OO0SI3aHHOCTH U
IJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumenoBanu KoauuecTBo yacos DJIeKTPOHHbBIE
o
" e pa3ieyioB U (uudpoBbie)
n/ Bcer Konrpoabnbl = IIpakTnuyecku
TeM o0pa3oBaTe/bHbIE
I 0 e pabdoThbI e padoThbI
NMPOrpamMMbl pecypchl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
®uznka u
bu6mmorexa [IOK
METO/IbI
1.1 2 https://m.edsoo.ru/7f41bf7
HAy4HOTO )
MTO3HAHUS =
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmorexa [{IOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHEBI bu6mmoreka [JOK
2.3 COXpaHEHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE 2
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMHUKA

OcHOBBI
MOTTEKYIIAPHO- bubmnorexa [JOK

3.1 . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM N
TEOpUHr
OCHOBBI bu6mmorekxa [IOK

3.2 TEPMOJIUHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSTHUSI bubmuoreka [JOK

33 BEILIECTBA. 5 https://m.edsoo.ru/7f41bf7
®azoBbIC 2

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

Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [JOK
DNEeKTPOCTATUK
4.1 . 10 1 https://m.edsoo.ru/7f41bf7
2
ITocTosiHHBIH
AIEKTPUYECKUI bubnunoreka [JOK
4.2 TOK. TOKHU B 12 1 https://m.edsoo.ru/7f41bf7
pa3IUUHBIX 2
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO
YACOB I1O 68 3 3
I[MTPOT'PAMME



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

11 KIIACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(ungposbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabnbl  IIpakTHyeck
o0pa3oBaTe/ibHbIE
1| MporpamMmbl 0 e padoThl ue padoTsl
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHoe 1oJie. bubmuorexa [JOK
1.1 DIIEeKTPOMarHuTH 11 1 3 https://m.edsoo.ru/7f41¢c9
ast UHOY KA Tc
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bu6mmoreka [IOK
2.1 AIEKTPOMATrHUTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KOJIe0aHus Tc
MexaHuveckue u bu6mmoreka [IOK
2.2 AJIIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c9
bIE BOJHBI Ic
bu6nmoreka [JOK
2.3 Orntrka 10 3 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

OCHOBEI
CTIeIUaTbHOMN bubnuoreka [JOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOpUHU e
OTHOCHUTEJIBHOCTHU —
Hroro no paszneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

DJIeMEHTEI bubmmoreka [JOK
4.1 KBAHTOBOM 6 https://m.edsoo.ru/7f41c9
ONTHKU Tc
bu6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
Tc
bubmuoreka [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41¢c9

Tc
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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
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Uroro no pazneny 15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

DIIEMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41¢c9
acTpou3uku Ic
Hroro no pazneny 7

Pasnen 6. OBOBIIAIOIIEE IIOBTOPEHUME

bu6mmoreka [IOK
000
6.1 Obobmatomee 4 https://m.edsoo.ru/7f41c9
HIOBTOPEHHE

Ic
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE
KOJIMYECTBO

4 7

YACOB I10 08
[MTPOI'PAMME



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

AHHOTaMs padoyed MPOrpamMMepl MO0 y4eOHOMY IMpeaAMETY

(yueOHOrO Kypca, yueOHOro moayJs) «Puznuka»

Kparkas
XapaKTEepUCTUKA
IPOrpPaMMBI

[Iporpamma 10 ¢u3uke Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHus mnojaroroieHa Ha ocHoBe DPI'OC OO0, DOII
00O, denepanpHOil pabodeld TPOTrpaMMbl BOCIUTAHUS, C
Y4ETOM pacIpeesIEHHbIX M0 KiaccaM MPOBEPSIEMbIX TPEOOBAHUIA
K  pe3yJpTaTaM OCBOEHUS  OCHOBHOM  0Opa3oBaTEIbHOU
pOrpamMMbl OCHOBHOT'O O0IIIEro o0pa3oBaHuUs.

[TosicHuTenpbHas 3amucKa OTpakaeT OOIIMe LETU W 3aJadd
U3y4yeHUs1 PU3HKU, MECTO B CTPYKTYpE YUEOHOIO IUIAHA, a TAKKe
MOAXO0/bl K 0TOOpPY COAEPKAHUA U ONPEACIICHUIO TIIaHUPYEMBIX
pE3yIbTaTOB.

Conmepxxanue 0Oy4YeHHMs PacKpbIBAE€T COJEpKaTEIbHbIE
JMHUM, KOTOPbIE MPEUIaraloTcs JUisl 00s3aTeNbHOIO U3YUYEHHs B
Ka)XJIOM KJIacCe Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus.

[Inanupyemble pe3yJbTaTbl OCBOEHUS MPOTPAMMBI IO
(¢u3MKe BKIIOYAIOT JIMYHOCTHBIE, METAIIPEIMETHBIE PE3yJIbTaTh
3a BeCh IEpUOJ OOy4deHHs Ha YpPOBHE CpPEJHEro oOIIero
0o0pa3oBaHusl, a TAK)KE MPEIMETHBIE JOCTHKEHHS 00ydaromerocs
3a Kbl 101 00y4YeHUs.

Pabouas mporpamma paccuntana Ha 136 4. 13 mosscHUTEIBHOM
3anmucKy paboveil mporpaMMmel.

B cootBercTBUn ¢ ®I'OC OO0 yuebHsbIi npeamet «Duzukar
BXOJIUT B MPEAMETHYI0 00JacTh «EcTecTBeHHOHAYYHbIE
IpeIMEThI» U SIBIIIETCS 00A3aTeNbHBIM Ui n3ydeHus. Oo6iiee
YHCJIO YaCOB, OTBEICHHBIX Ha U3y4eHue (pu3nKa, COCTaBIISET
136 gacos: B 10 knacce — 68 yacoB (2 yaca B Heneno), B 11
kjacce — 68 yacoB (2 yaca B HEJENIO) B

Cpok, Ha
KOTOpPBIN
pa3paboTaHa
pabouas
mporpamma

2 rona

Cnucok
MIPUIIOKEHUMN K
paboueit
nporpamme

PaGouast mporpamma BKJIIO4AET B ceOs:
[TOACHUTEJIBHAS 3ATINCKA
OBLIAS XAPAKTEPUCTUKA YYEBHOTI'O IPEJIMETA
[MPEAMETHBIE PE3YJIbTATHI
[INITAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI
METAINIPEJMETHBIE PE3YJIbTATDI
COJAEP)KAHUE YYEBHOTI'O IIPE/IMETA

TEMATHUYECKOE IIJTAHUPOBAHUE
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