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IHosicHuTe IbHASA 3aNIUCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHMsI OCHOBHOHM 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabouyeil MmporpaMMbl BOCIHTAHHS H
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4arommuxcsa 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusiM GI'OC COO k nuaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUeHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcs OCHOBHbIE
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEr0 O0IIEro 00Opa3oBaHus, JIAHUPYEMbIE
pe3yabTaThl  OCBOCHHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHHMSI Kypca (pu3nKku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro mpeamera « Pu3nkay 1o rojaM o0ydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mMupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yoIni
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpenenseT XapakTep UM Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUI B cepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYEHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarormuxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca (puzuku A ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJIOKEH
psI uaeh, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuas U3 BCeX Pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Benmymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3AKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUSIX O IIPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PU3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX padOT, MPOBOJMMBIX s
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCcs OBJAJCHHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEIMYMH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
du3MYeCKOl MOAENbI0, TO3BOJIAIOIINE TPUMEHSATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKON MOJEHH ISl CUTyallMd MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecnieueHn0 yueOHOTro mporecca 0a30BbIil YpOBEHb Kypca (DU3UKH HA ypOBHE
cpenHero ooOmiero o0pa3oBaHUsl JTOJDKEH M3Yy4aTbCs B YCIOBUAX IMPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH U  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK pe3yiIbTaTa H3yuyeHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

o (dopMupoBaHHE MPEACTABICHUN O poiu (UBHKU IS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAs MEXaHUKY, MOJICKYSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHUs pa3jIMYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMAHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
ONpEIENICHNS TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JaHUE YCJIOBUH VISl PA3BUTUA YMEHUMN MPOEKTHO-UCCIIEI0BATEIBCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpaMMe 1O (U3MKE MepedyeHb JaOOpATOPHBIX M
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
MPOBEJCHUSI J1a0OpaTOPHBIX PadOT U OMNBITOB C YYETOM HHIUBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

Conep:xkanue 00y4eHust

10 knacc
Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®usnka — Hayka o mnpuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAIOIIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUH B MMPOLIECCE TO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (husmke.

MonenupoBanue (pU3MYECKUX SIBICHUW M TpoueccoB. HaydHble rumoresbl.
dusnyecKkue 3aKOHbI U TEOpPUHU. [ paHUIbI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBmxeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cuctema otcu€ra. TpaekTopus.

Ilepemelienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, UX MPOEKIUU HAa OCH CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHHE. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, NYyTH U IEpeMELICHUS
MaTepHalIbHOW TOYKH OT BPEMEHHU.

CBoOoaHoe nazieHue. Y CKopeHne CBOOOIHOTO MaJIeHUsI.

KpuBonnHeitHOE IBMKEHUE. [[BH>KEHNE MaTEPUATIBHOM TOYKH IO OKPY>KHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsA CKOPOCTD.
[lepuon n wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSAOB, IEIHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mopnenb cucTteMbl OTCUETA, WIUTFOCTpALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBUKEHUS.

[TpeoOpa3oBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABuKeHUS Tena, OPOLIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO MaJACHHUS.

HampasneHnue ckopocTy P IBUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne HEpaBHOMEPHOTO JBMKEHHUS C LEIBIO ONPEAEICHNUs MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEXKIAY ITyTSMH, HNPOMIECHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE TNPOMEXYTKM BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS [IapUKa B BSI3KOU JKUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuagbHON TOUkU. Tpernil 3aKkoH HeroTOHA 151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. IlepBasg kKocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tperue. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. KoadduuueHTt tpenus.
Cuna conpoTUBIIEHUS IPH IBHKEHUH TeJa B )KUIKOCTH WUJIU Tas3e.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO TeNa.



MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: IMOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenue nepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

Clio’)keHue CuJl.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBus paBHOBECHUS TBEPAOTO Teiia. Byl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yuyenue nBmkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT uX JAehopMaIlui.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

Nmiynbc MaTepuaibHOM TOUYKHM (Teia), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cusbl. MOIIHOCTD CHUJIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToreHnmanbHas DHEPrHUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nedopMupoBaHHoi npykuHbI. [loTeHIIMaNbHAS SHEPTHS Tejla BOJIM3U MOBEPXHOCTH
3eMJIH.

[loreHuuanbHple WM HENOTCHUUAJIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHINAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE OBM)KECHHUE.



[lepexon MOTEeHIMATBEHON SHEPTUN B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

W3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M paOOTHI CUJIBI C U3MEHEHHEM MEXAHUYECKOW 3HEPIUU
Te€JIa Ha IPUMEPE PACTSKEHMS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJgekyasipuast Gu3nKa 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe maBmkenue. [duddysusa. Xapakrep ABWKECHUS H
B3aMMOJEHCTBHSI YacTUIl BellecTBa. MOJENn CTPOEHHs Ta30B, >KUIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeleill. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACATbHOrO rasza. AOCOIOTHas TemIieparypa Kak mepa
CpelHE KWHETUYECKOM SHEpPruH TEIUIOBOrO JBMXKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHMe Menneneepa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe NpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTMHEHUHN.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Mogens onsita llTepHa.

OneITsI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, wiutocTpupyromias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.



HccnenoBanue 3aBUCUMOCTH MEK]ly TapAMETPAMH COCTOSHUS PAa3PEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
HEpPrus  OAHOATOMHOIO  WACAJIBHOIO  raza. Buzabl  Teruonepeaayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KosruecTBO TEIIOTH NpH TEILIONEPEaAYE.

[lonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MPpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACHCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMIOBbIX MaimuHax. KodpuIMeHT Mose3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kod3Q@uUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOThI: BBLIET
npoOky u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

W3MeHeHne BHYTPEHHEN SHEPIUuM (TEMIIEpaTypbl) TeIa IpH TeIUIonepeiaye.

OnwIT MO a1abaTHOMY PACHTUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoii TypOWHBI, JBUTATENSI BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaeapHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCOIIOTHAS U
OTHOCUTEJbHASl BIAXHOCTh BO3ayXa. HacklmieHHBbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucrammmyeckue n amopdubie Tema. AHU30TPOIHS CBOWCTB
kpucrtamioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanibl. [lnaBneHue u
KpUcTayuM3anus. Y aejbHas TerioTa miasieHus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIYYEHHS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kurnienue rpy noHM>XKEHHOM JTaBJICHHH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIlleCTBRA.
JleMOHCTpanust KpuCTalIoB.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.

Paznea 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

DIIEKTpU3ALUSA TEIl. DIEKTPUUECKUM 3aps. [[Ba BUIa 3IIEKTPUUECKHUX 3aPSAIO0B.
[IpOBOIHMKM,  JMAIEKTPUKM M IOJYOPOBOJHUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3aps/Ia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onektpudeckoe mone. Hanpspk€HHOCTR  AnexkrTpuueckoro  moisa.  [IpuHnun
CYIIEpPIIO3ULIMHA JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabota cun anekTpocrarudeckoro nosjs. [lotenuuan. Pa3HOCTh NOTEHITUATIOB.
[IpOBOJTHUKM M JUAJIEKTPUKU B 3JIEKTPOCTATHYECKOM Tmoje. [luanexTpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3aumopericTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpedax



DNEeKTpUYECKUM TOK. YCIOBUS CYHIECTBOBAHUS BJIEKTPUUECKOIO TOKA.
Nctounuku Toka. Cuina Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, NApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

PabGora »snexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoOIIHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3yiekTpuueckon nenu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TomynpoBOAHUKH. Cob6cTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUT TOK B  pacTBOpax M  pacItlaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] JUCCOIHUAIUA. DJIEKTPOIIN3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4eckue YCTpPOWCTBA U IIPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOJHUKOBBIN THO/, FaIbBAHUKA.

Jlemoncmpayuu

N3mMepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
MJIONIAY MOMEPEYHOr0 CEUCHUSI U MaTepHrala.

CMenaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipssmoe wW3MepeHue dIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUS.

3aBUCUMOCTh COMTPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEaHHOro COeIMHEHUS pE3UCTOPOB.

N3Mepenue 3eKTpOABUKYIIEH CUIIbl MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIIPOTUBIICHUSL.

HaoGmroienne amekTpoimsa.

MexnpeaMeTHble CBA3H



Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocymiecTBIsi€TCsS €
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, (Qusnueckas BeIMUYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHUHEWHas (QyHKIuA,
napaboia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KHBOW mpupoje, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEINIOBBIE CBOMCTBA TBEPBIX TEJI, KUJIKOCTEH U Ta30B,
AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMAIus,
rajbBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apoOMeTp, TEPMOMETP.

Texnonozus: mpeoOpa3oOBaHUE JBHKEHUN C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJIOIMUIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
IIOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpEBATEIbHbBIC npuoOopkL,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 kaace

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

ITocTossHHBIE MAarHUTHI. B3anMogeicTBHE MOCTOSHHBIX MArHUTOB. MarHutTHoe
nosne. Bekrop marauTHOM nHAYyKIMU. [IpuHIMN Cyneprno3uiMu MarHUuTHBIX ITOJIEH.
Jluanm MarmuTHOM wuWHAyKUMH. KapThHa JMHUKA MAarHUTHOM WHIYKUWH T10JIA
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPaBJICHHE.



Cuia Jlopenua, €€ MoJlyJib U HarpaBiieHUE. J[BUkeHHE 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.

SIBeHne AnEeKTpOMarHuTHOM HMHAYKOUM. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIXKYINAs CUJa HWHIAYKIUU. 3aKOH SJIEKTPOMATHUTHOU
uHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIUA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeWCTBUS NOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JICKTPOMArHUTHON MHIYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanws. [lepuona, wactora, amrmumryna u (asa xoneOaHUI.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHWYeCKUMU U



AJIIEKTPOMArHUTHBIMU KoJieOaHusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHS
DHEPIUU B UJEATBHOM KOJIEOATENHHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKieHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

[lepemennpiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTPEOICHUE DIEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJACTBE ANEKTpodHEeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: SIICKTPUYECKHUN
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoOJIeOATENbHON CHUCTEMBI (TMPYKUHHBIA HWITH
MaTeMaTHYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSHKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAa MajbIX KoJeOaHWil Ipy3a HA HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCJIEA0BATENBHO COCITMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHus M JUIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NMYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOsIpu3aIus, 1udpaxius,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.



[[Ixana >7€KTPOMarHUTHLIX BOJH. [[puMeHeHue 3JeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Paqnonokanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHNE MONEPEYHBIX U IPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u nudpakinm MEXaHUYECKUX BOJH.

3BYKOBOI pe30HaHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
YacTOTOM KOJEOaHUIA.

HccnenoBanne CBOMCTB 3JICKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpEeHIIHSL.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenoMiieHus. [lonHoe BHyTpeHHee orTpaxkeHue. lIpenenbHbI yroyl IMOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

Cobupatouiue 1 paccenBarolue JMH3bL. ToHkas 1uH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIOIIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MakKCUMyMOB TIpM  MaJE€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuueckue yCTpOMCTBA M NPAKTHUUYECKOE MPUMEHEHHE: OYKH, JyIa,
doToamnmapar, TPOCKIIMOHHBIA almapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE pPaCIpPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpeHHEE OTpakeHue. Moielib CBETOBOA.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIECKOna.

HaGmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue ciekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOmnronenue noyisipuzaiiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

HabGmronenue nucnepcuu ceera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

' paHuIbl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. [1oCcTyiaTe! crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEr U UMITYJILCOM PEIATUBUCTCKON YaCTHULIbI. DHEPTU
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dbotoarddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBHUE CBETA.



TexHuyeckue yCTpOWCTBA M MPAKTHUECKOE NpPHUMEHEHHE: (HOTOIIEMEHT,
doromatuuk, conmHeuHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTo3(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauog.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmyyeHune W mOTIIOHIEHUE
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bujsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOMicTBa yacTull. Bonnbl 1e bpoitis. KopnyckyisipHO-BOJIHOBO#M
JTyaJiu3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habronenue nuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH. OIBITH Pe3epdopa rmo onpeeneHnto coctaBa paguoakTUBHOTO
u3nydyenusi.  CpoiictBa  anbda-, Oera-, ramMma-usinydyeHus.  BrusHue
PaINOaKTUBHOCTHU HA KUBbIC OPTAHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anbsda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH PaJuoaKTUBHOIO pacraja.

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

SnepHble peakuuu. JleneHue u CUHTES sIep.

SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJICPHON SHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.



®dynaameHTanbHble B3auMOoeicTBUS. EAMHCTBO u3nueckoit KapTUHBI MHUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3MKH

Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrtema.

Cosane. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHUA W 3BE3I.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIAcC —
CBETHUMOCTBY». 3BE3Mbl TJIABHOW IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTanbl )KU3HHU 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEpHOTro MOJIyIIapus U IPKHUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marouiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3HUECKOU TCOPUU B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUM O IPUPOJIE.

MesxknpeaMeTHbie CBSI3H



Nzyuenue xypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTUKH,
Oumonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, TUrnoresa, (Qu3nyeckas BeIUYHHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKHUE
GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYroJIbHUKOB,
OTpeieNICHUE MIOMIAAN IJIOCKUX QUTyp 1 00bEMa Tell.

buonoecusa: snekTpuueckue SBICHUS B KUBOW MpUpoOJE, KoyeOaTeabHbIE
JBH>KCHUSI B )KMBOUM MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOW MPUPOAE, ACHCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKasi CTPYKTypa TBEPIbIX
TeJ, MEXaHU3MbI 00pPa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHBINA aHaTU3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX PV,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonoeus: JHWHUM DHIEKTPONEpPEAad, TEHEpATop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OMNTHKA,
coJiIHEeYHasi barapes.

Ilnanupyemblie pe3ybTAaThbl OCBOEHHMSI NMPOrPaMMbl MO (PU3HKe HA YPOBHE
cpeaHero oouero o0pa3oBaHus

OcBoenue yueOHOro mnpenmera «@Pu3MKa» HA YPOBHE CpPEIHEro OOILEero
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh TOCTUKEHUE CIETYIOUHX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIN4YHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOTO npenmMera «Dusmka» T0IKHbBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, pacHIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



NPUHATHE  TPAAUIIMOHHBIX  OOINEUETIOBEYECKUX TYMAHUCTHYECKUX |
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaxX TIpa)JaaHCKOTrO
oOIIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aliy;

YMEHHE B3aMMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTh POCCUUCKOMN TPaKTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccun 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKN HA IPOTSHKCHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMUUECKOW KYJNbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue OmbITa JEATEIIbBHOCTH SKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (DU3UIECKON HAYKH;

OCO3HAaHHUE IIEHHOCTU HAy4YHOU JEATEeIbHOCTH, TOTOBHOCTH B IMPOIECCE
n3ydeHus1 GU3HKHU OCYIIECTBIISITh MPOSKTHYIO M UCCIIEOBATENBCKYIO IESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.



MeTtanpeamMeTHble PK3YJbTAThI

IMo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeliCTBUS
Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOSITENILHO  ()OPMYJIUPOBATh W aKTyalIM3UpOBaTh  MPoOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpPENEeNATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JOCTHKCHHS,

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYHMsI B paccMaTpHUBaeMbIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHATbHBIX M HEMATePUATBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B IESITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLIEHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHHUPOBATH M BBHITIOHITE pa0OTY B YCIOBHUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIIIOUEBBIMU TOHATHUSIMU M METOJAMHU
(bu3NYeCcKoil HayKH;

BJIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOCKTHOMN NESITEIHEHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3ajiady (U3MYECKOTO COJEpKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METO/IOB ITO3HAHMSI,

BIAJCTh BHIAAMH JCATEIBHOCTH TIO TIOIYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAUNA, TMPEeOOpPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUTIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyYMEHTHI [T JOKa3aTeIhCTBA CBOUX
YTBEPKICHUM, 32/1aBaTh MApaMETPhl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOU
NEATESILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO O0OJIACTh
KU3HEICITCIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,



CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIC PEILICHUSI.
Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH TMOJIy4YeHHUs MHPOpPMAIUU (PU3UUECKOTO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATh IOMCK, aHaJu3,
CUCTEMATHU3AlMI0 U MHTEPIPETALNI0O MHPOPMALMU Pa3IMYHBIX BHIOB U (popm
IIPEICTABIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIOJIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PELIEHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAHUM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHOU
0e30ITacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO COAECpXKaHUS B pazIMYHbIX (opMarax c
y4€TOM Ha3zHa4eHMsI THPOPMALIUH U LEIEBOU ayAUTOPHUHU, BBIOMpPAs ONTUMAIbHYIO
(GbopMy IpeACTABICHUS U BU3yaJIU3aLUU.

KoMMyHHKAaTHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

OCYILIECTBIIATH 00ILIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOM JIEATEIBHOCTH;

pacno3HaBaTb NPEANOCBUIKM  KOH(JIMKTHBIX CHTyallud W CMsI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHs C MCIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOI0 YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaX/I0r0 YYaCTHUKA KOMaHbl B OOIINI
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

Ipe/iaraTtb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYeCKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATENIbHYIO JAESITENbHOCTh B 00JIacTU
GU3MKKM U acCTPOHOMMHM, BBISBISATH MNPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH PEHICHUS PACYETHBIX M KaueCTBEHHBIX
3aj1a4, TUIaH BBIOJHEHUS MIPAKTHUECKOM pabOThI C Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumpATh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUN;

JenaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 32 PEUICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO J3PYIUIMU B 00JacTH
(U3HKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIa/JIeTh HABBIKAMH  MO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX IPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHUI;

UCTIONB30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYAIllH, BBIOOpA BEPHOTO
peleHus;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 HX
CHIKEHHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYrMX IpU aHalu3e pe3yJbTaToB
JeSITEIbHOCTH;

PUHUMATH Ce0sl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
JeSITeIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce mocTikeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS IPOTPAMMBI TIO
bu3uke g ypOBHS cpeaHero oOmero o0pa3oBaHHMs Yy  OOy4YaroIIMXCS
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, npenoJiararonun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOIIMOHATHHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHI COOCTBEHHOW AMOLIMOHAIBHOM chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTb AaJalTUPOBAThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIIEXy, ONTHMHU3M, WHUIHATUBHOCTb, YMEHHUE JAECHUCTBOBATH MCXOHS U3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIIOYAIOMICH CIIOCOOHOCTh MMOHMMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBaTh €r0 TMPU OCYIIECTBICHUU OOIIECHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUS
C APYTUMU JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

IIpeaMeTHBIE pe3yabTaThl

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMCHHOM HAy4YHOM KapTUHBI MHpa, B Pa3BUTUHU COBPEMEHHONW TEXHHKU M
TEXHOJIOTHH, B MPAKTUYECKOU JIeITEIHbHOCTH JIFOJEH;

YYUTBIBATh TPAHMIBI TPUMEHCHHS M3YyYCHHBIX (U3UUYCCKUX MOJCIICH:
MaTepHaibHas TOYKa, HHEPITHAIbHAs CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYSCKUH 3apsiji IPU PEIIeHNN (PU3HUECKUX 3a/1a4;

pacro3HaBath (U3HUYECKHUE SBJICHUS (MPOIECCh) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUICCKON TEOPHUU CTPOCHHS BEIIECTBA U
AIIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, IBIKEHHUE TI0 OKPY)KHOCTH, WHEPITUS, B3aUMOICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBHXKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX TEll,
U3MEHeHHe Oo0BhEMa Tel MpU HarpeBaHUU (OXJIKIECHUU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHACHCAIUs, TUIABJICHHUE, KPUCTAJLTU3AIMS, KUIICHHE, BIIAKHOCTH
BO3IyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXy IapaMeTpaMH COCTOSIHHS Ta3a B M30Ipolieccax, dJSKTPHU3alus Tel,
B3aUMO/ICCTBUE 3aPSJI0B;

OMMCBHIBATh MEXAHUYECKOE JBWD)KCHHUE, HCIONB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATA, MYTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIBC TeJla, KHHETHYECKash DHEPTrus, NMOTCHIMAIBbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MEXaHWYECKas MOIIMHOCTh, IIPH ONKMCAaHWW IIPABHJIBHO TPaKTOBATh
(bU3MYECKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS W €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UUYCCKYIO BEIUYHMHY C JIPYTUMHU
BEJIMYNHAMM;

ONKMCHIBATh H3yYEHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (DM3UYECKHME BEJIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBWIKEHUS MOJICKYJ, CpEIHEKBaApaTUIHAs



CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSISI JHEpPrus, padbora rasa,
KOO (PUIMEHT TMONEe3HOTO MEWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUUHAM;

OIMHCHIBATh N3YUYCHHBIE AJICKTPUUECCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUCCKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
ANIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIs, TOTEHIIMAJ, PA3HOCTh MOTEHIINAJIOB;
NP OINMCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3yEeMbIX
BEJIMYMH, UX O0O3HAYCHMUS W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C APYTHUMH BEIHYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHCHUsS MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHCHHUS HMITYJIbCa,
MPUHITUN CYTIEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbBIC
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
aOCOJIFOTHOM TeMIepaTypoM, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pasinyaTh CIIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKCHHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHITUIIBI JEHCTBHUS MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHUS WX 0€30IaCHOIO MCIIOJIb30BaHUS B IMOBCEIHEBHOM
JKHU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAaHHMIO (PH3WUYECKHX SIBICHUN U
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHWH, TPH 3TOM
dbopmyIMpoBaTh MpoOIEMy/3a1ady U THIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUS, IIPOBOJIUTH OIBIT B (POPMYIUPOBATH
BBIBOJIBI,

OCYIICCTBIIATH MPSMbBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKHMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YNIHTATHI TOJYICHHONW 3aBUCUMOCTH (PU3HUECKUX BEJTUYMH B BUJIC
Tabnuil 1 rpauKOB, AEJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMS;

COOMI0IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU



NESATETLHOCTH C HMCTOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO
000pyIOBAHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl U3MYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/lauu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOoMMMbIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MIOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONOpOM HA HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnueckue SBICHUS;

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUU [UJI MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHOH ¥ HAy4YHO-TIONMYJISPHONW WHGOPMAIMK, TOJTYYEHHOM W3 pPa3INYHbIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE ITPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHMUSI 110 (PU3HKE B TTOBCEAHEBHOM KU3HU TS
oOecrieueHus: 0E30MAaCHOCTH MpU OOpaleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTatb B TpYIIE C BBHIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniry o0yuenus B 11 kiacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJAEH, LIEJOCTHOCTh M €AUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBMUECKUX MOJIEICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, Ty4 CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIE/Ib aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sijpa MpU pPEIIeHUU (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUA TOKA, B3aUMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLMS, JEHUCTBME MArHUTHOTO TMOJISI Ha



IPOBOAHUK C TOKOM W JBWXKYIIUHCS 3apsif, 3JEKTPOMArHUTHBIE KOJIEOaHUS U
BOJIHBI, MPSIMOJIMHEIHOE pPACIPOCTPAaHEHHE CBETA, OTPAKEHUE, IMPEIOMIICHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuiit 3phext (hoTodrddexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa BOJOPOJa, €CTECTBEHHass M HCKYCCTBEHHAs

pPaaArOaKTUBHOCTD,
OIMMCBIBATh M3YYCHHBIC CBOMCTBA BCIICCTBA (BHCKTpI/I‘ICCKI/IC, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), HUCIONB3Ysd (PU3NYECKUE BEIUUYMHBIL:
IEKTPUYECKUHN 3apsl, CHJIA TOKA, JIEKTPUUYECKOE HANpPsSKEHHE, DIIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYINAsA cuia, paboTa TOKa,
WHAYKIOUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, WHIyKTUBHOCTH
KATYyLIKH, SHEPrUs JJEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEHW, MEPHOJ M 4YacToTa
KoieOaHul B KoJeOATEeIbHOM KOHTYpE, 3aps] U cuja ToKa B Ipolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJIeOaHUM, (DOKYCHOE paCCTOSHUE U
ONTUYECKAsl CHUJIA JIMH3bI, MPU ONHUCAHMHM NPaBUIBHO TPAKTOBATH (HU3UUECKUUI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs M EJAWHMIIbI, YKa3bIBaTh
(opMyJibl, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUUHY C JPYTMMH BEIUYUHAMY;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIB3Ys
(du3NYecKue BEIMYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, IEPUOJ TOJypaciajia, SHEPIHsl CBI3U
aTOMHBIX SJIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIMYECKUI CMBICH
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMILIBI, yKa3blBaThb (HOpMYIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL

aHANIM3UPOBaTh (PU3HYECKHE MPOILECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATEIBHOTIO U NapaJIEIbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKkOH BJIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHUS JHEPrUH, 3aKOH COXPAHEHUs HMMIYJIbCA, 3aKOH COXPAaHEHUS
IIEKTPUYECKOTrO 3apsA]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKLIUHA MAarHUTHOIO MOJISl POBOJIHHKA
C TOKOM, cuiibl AMnepa u cuisl JlopeHua;

CTPOUTb W OIKCHIBaTh H300paKEHUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;



BBIMIOJHATh JKCHEPUMEHTHI 1O HCCIEAOBAHUIO (PU3NYECKUX SBICHUU U
IPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUN: MPU HTOM
dbopmyarpoBath MpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOJAUTH OIBIT U OPMYITUPOBATH
BBIBO/IHI,

OCYILIECTBISATh MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, MPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCO0 M3MEPEHHS W HCIOIb30BaTh HM3BECTHHIC
METO/TBI OTICHKH TIOTPEITHOCTEH N3MEPECHHUIA;

UCCIICIOBATh 3aBUCUIMOCTH (PU3NYCCKUX BETUIHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATHh pPE3yJIbTAaThI
MOJyYEHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BUAE TaOnHIl U TpaduUKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JIESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PU3HUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMBbIC NIl €€ PEIIeHHUs, MPOBOIUTH PAcu€Thl M OIICHWBATH PEaTbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

pelaTh KaueCTBEHHBIE 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY pPAacCyKICHUH C OMOpOH Ha M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

MCTIONb30BAaTh MPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTaBICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISPHOW WHGOPMAIMK, TOJYYSCHHOW W3 Ppa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSCHATh TIPUHITUIIBI JCHCTBUS MAaIIMH, MPHOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA WX O€30MacCHOTO MCTOJIH30BAHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO MHpA, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUUECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MIOBEJCHUS B OKPYXKAKOLIEH CpeJIE;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
IJITAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLCHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paccMaTpUBAEMON MPOOIIEMBI.



TemMaTn4yeckoe MIIAHUPOBAHUE

10 knace
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposBbie)
pa3iejioB H TeM Konrpoasnsie | Ilpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMmslI padoThI padoThI
pecypchl
Pa3znen 1. PUSUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
duznka u
11 METOIbI 5 bubnunoreka LIOK
' HAay4HOTO https://m.edsoo.ru/7f41bf72
MTO3HAHMS
Uroro mo pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
22 Huramiia ! https://m.edso00.ru/7f41bf72
3aKOHBI By 10K
noIMoTeKa
2. 1 1
3 COXPaHCHHA B 6 https://m.edsoo.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [IOK
' KHHETHYECKOM https://m.edso00.ru/7f41bf72
TEeOpUn
3.9 OCHOBBI 10 1 bubnuoreka [{OK
' TEPMOIUHAMUKH https://m.edso00.ru/7f41bf72
ArperatHble
COCTOSIHHS
33 —— 5 bubmuoreka [{OK
' = ' https://m.edsoo.ru/7f41bf72
®dazoBbie
TIEPEX0JIbI
Hroro no paszneny 24
Pasnen 4. JIEKTPOJJUHAMUKA
4.1 DneKTpocTaTHKa 10 1 Bubmmorexa [IOK

https://m.edsoo.ru/7f41bf72
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IlocTossHHBIN
ANEKTPUYECKUAMN
4.2 ToK. TokH B 12 bubmuoteka [JOK

| . https://m.edsoo.ru/7f41bf72
Pa3JIMYHBIX
cpenax

Hroro no pasneny 22

PesepBHOE Bpems 2

OOGmiee

11ee KOJIN4eCTBO 68

4acCoB II0 IIporpamMme



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

11 kaacc

KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumenoBanme
(undposbie)
n/ | pasgeroBuTeM | Beer | KourpoasH IpakTHYeck
oOpa3oBaTe/ibHbIE
n NporpaMmabl 0 ble padoThI ue padoTbl
pecypchbl
Pa3nen 1. 3JIEKTPOANHAMUKA
MarsuTtHoe
Hoste bu6mmoreka [IOK
1.1 ) 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMAarHuTH 97¢
ast UHIYKIUSI o
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
MexaHn4deckue u bu6mmoreka [IOK
2.1 3JICKTPOMAarHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIEOAHUS 97c
MexaHn4ecKue u bu6mmoreka [IOK
2.2 AIIEKTPOMarHuTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bu6mmoreka [IOK
2.3 Orntrka 10 3 https://m.edsoo.ru/7f41c
97c
Uroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBBI
CIIeIHAIbHOM bu6mmoreka [JOK
3.1 Teopuun 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIbHOCT 97c
u
Uroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

OeMEHTEI bu6mmoreka [JOK
4.1 KBAaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKU 97c
bu6mmorexa [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c

97c



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

4.3 ATOMHOE SApO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c
97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DJIEMEHTBI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazaeny 7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

bubmuorexa [JOK
00600
6.1 ODTIAIOHEe 4 https://m.edsoo.ru/7f41c
MIOBTOPCHHE
97c
Uroro no pazneny 4
PesepBHOE BpeMs 3
00
11ee KOJINIECTBO 68

4acoB IO Mporpamme
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Y4eOHO-MeTOAMUYECKOE OOecTiedeHHe 00pa30BaTeIbLHOI0 Mpolecca.
Oobs3aTe/ibHBbIE yUeOHbIE MATEPHAJIBI VISl YUEeHUKA

®dusuka:7-i knacc: 6a3oBblii ypoBeHb: yueOHuk / I.M. Ilepoimkun, A.U.
NBanos — 3-¢ uza.,mepepad. — Mocksa: [Ipocssienue, 2023.

®dusuka.8 KiI.: yaeOHUK 17151 00111eo0pasoBat.yupexacHuii/ A.B. [lepbimkun,—
M.: lpoda, 2013.

®dwuznka:9 knacc: yueonuk / A.B. [lepeimkun, E.M.I'yTHUK, — 7-€
u3 ., nepepad — M.: Jlpoda, 2019

MeToanueckue MaTepuaJibl AJIA YUYUTEJIA

Iudposbie 00pazoBaTeibHbIC PECYPChl M PECYPChI CeTH MHTEPHET
bubmuorexa L{OK https://m.edsoo.ru/7f41a4a6
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