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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢us3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOILero
oOpa3oBaHus pa3pab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMK TpenojaBanus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xnaccoB mpu
o0yueHun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METallpEAMETHBIM pe3yJIbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTb pPeaU3alMU MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mHpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3Y4YeHUs (U3MKUA HAa YPOBHE CPEAHEro OOLIEro
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU HAa OaA30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

e coJepkaHue yuebHoro npeamera «Pusrka» 1o rojgam o0yueHusl.

®duzrka kKak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOINI
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUS] HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS IIPU BBIIOJIHEHUHU UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHoBy Kkypca ¢u3ukm s YpOBHS CpEIHEro o0O0Imero oOpa3oBaHUs
NOJIOXKEH pAX HUACH, KOTOpPBIE MOXXHO paccMaTpuBaTh KakK IPHUHLHIBI €0
MIOCTPOCHHS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pU3uKH
o0beuHEH BOKpYr ¢u3MUecKux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noue.

Hoes eymanumapuzayuu. EE peanuzanus NOpeAnosiara€T HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMaMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpegmnosiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKkXe 00CYyXKIACHUs
po6JieM palrOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3WKM Ha ypOBHE CPETHEro OOIIEro
oOpa3oBaHus sBISAIOTCS (pusmdeckue Teopuu (HopMHUpPOBaHHUE MPEICTABICHUN O
CTPYKTypE MOCTPOEHUS (PU3HMUECKON TEOpHH, poiau (GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIUIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpPHM, JJisI OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CuCTeMHO-eSTENbHOCTHBIN TOJIX0/ B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCETO 3a CUET OpraHMU3allud HKCIEPUMEHTATBLHON AESITEIBbHOCTH O0yYaroluXcCs.
Jlns  GazoBoro ypoBHSL Kypca (U3MKM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usuke oObeIUMHEHBI B OOMIMN CITHMCOK YYCHUYCCKHUX
pakTUYeCKUX paboT. BhifeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa30BaTeNpHOTO TMpolecca HUCXOAS M3 OCOOEGHHOCTEW IUTAHUPOBAHHS U
ocHameHuss kaOuHera Qusmku. Ilpu dsToM  oOecmeyuBaeTcs  OBJIAJCHUC
0o0y4YaronMMuUCs yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHS, HCCIIETOBAHUS
3aBUCUMOCTEN (U3UUECKUX BEJIUYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENSIETCS PEUICHUIO PACUYETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3TOM 1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO
3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U HHTETPUPYS 3HAHUS U3
pa3HbIX pa3zienoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHHA W TIPOIECCOB B OKpPYIKaroImIeh
XKU3HU, TpeOyromue BbIOOpa (PU3MUECKONM MOJAENU JUIsl CUTYyalluu MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecleYeHHI0 ydeOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CpeaHEro o0Iero oopa3oBaHus IOHKEH U3Y4aThbCsl B YCIOBUAX
IpeIMETHOrO0 KaOWHeTa (PUM3MKM WIA B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kaOunere (Qu3MKM HOMKHO OBITH
HeoOxonuMoe J1labopaTopHOe OO0OpYyAOBaHME JJI BBIMOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKe YYCHHYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
00opyoBaHueE.

JlemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEeYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpALUWA s
UCCJICIOBAaHMUSI ~ M3y4YaeMbIX  SBIICHUH ¥  MPOIECCOB, OMIUPHUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TMPAKTHUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydJarommxcs. TeMaTHudecKre KOMIUICKTBI
71a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU 1EJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUHU SIBIISIIOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJICHUS OOYYAOIIMXCS K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPUYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ynbTaTa HW3YUCHHS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (opmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
bu3HUecKuX 3HAaHUHM U HAYYHBIX JJOKA3aTENbCTB;

e (opmupoBaHHue TpeaCTaBICHUNA O PO (PUMKH JJIs Pa3BHTHS JIPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHre 3TUX leleld 00eCreynuBaeTCsl PEIICHUEM CIIEAYIOMUX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHMM 00  oOmmx  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (opMupOBaHME YMEHHUHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoOBbsACHEHMs] (PU3NYECKUX SBICHUW B TPUPOAE U I TPUHITHUS
MPAKTUYECKUX PELICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pELIEHUs pPa3IUYHbIX 3a7ady C SBHO 3aJlaHHOMN
dusnyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3JlaHne (PU3MIECKON MOJICIH, aJICKBATHOM YCIIOBUSM 3aJ1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
bu3HUeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaIiy,
ornpeereHus: JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJibTaTa;

e CO3JIaHUE YCIIOBHMM NJIsl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha w3yuenue ¢usuku (0a30BBI YPOBEHb) HAa ypOBHE CpPEIHEro OOIIero
obpazoBanus otBoguTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEI0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).|

[Ipu m3yueHunm tem Kypca (QU3MKKA HCHOJb3yeTcs obopyaoBanue "Touku
pocta" |

[Ipemnaraempliii B mporpamMme Mo (U3MKE IMepedeHb J1IaOOpaTOPHBIX U
NPAaKTHYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YYHTEIbh JEJaeT BBIOOP
NIPOBEJICHUS JIA0OPATOPHBIX PAOOT ¥ OIBITOB C YYETOM WHIMBHYTbHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mpupone. HayuHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUS IPUPOJBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHMS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajbHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

KpuBonunennoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOCcTH  T'anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUagIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTE€pUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTe€pUATIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPrUHM CHCTEMBI TEll
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHENd KHWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasza. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopnens, HITIoCTpUpyronas Mpupoay JABICHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temuionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[Ipumenenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[IpeoOpa3oBanus SHEPruu B TEIUIOBBIX MamuHaxX. KoladduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOIEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsT KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmyeckoro  mosis.  [loreHuman.  Pa3sHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTH
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COeINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMH. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUs HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIBHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbIE GOJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMIOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeHOE pacHpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMJICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(GOTOHOB MpU MEpexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Bumbl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToOMa BOAOPO/Ia.

BonnoBele cBoiicTBa yactul. Bosnnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHbiii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE NMPEACTABIEHUS O MPOUCXOXKACHUU U 3Boronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUPA, pOJib PU3NIECKON TeOpUun
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3snMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJI€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIBHOCTH, 3a/1aBaThb IMapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpPeACTBa HWH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHMKATHBHbBIE YHHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUA:
OCYHIECTBJISITh  OOIIEHWE Ha ypokax (QU3UKK U BO BHE-YPOUHOU
NeATEeIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud M CMST4Yath
KOH()JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOK TOUYKY 3pPE€HHUSI C HMCIOJb30BAHHEM
SI3BIKOBBIX CPEJCTB;

MOHUMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUAYAIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBUU € Y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

IMPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH W
KOOPJIMHUPOBATh JICUCTBUS 10 €€ JOCTHMKECHUIO: COCTABJISITh IUUIaH JCUCTBUH,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXJOTO y4YaCTHUKA KOMAaH]Ibl B
0OIIMIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEU C T[O3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIUIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh MHUIIMATHBHBIM.

PeryisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTEIIFHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS MPAKTUYECKON pabOThI C YUETOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacIMpsTh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMU B 00JIaCTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbLHBIH NHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISIM;

BJIaJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCHUd KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX TMPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHHUI;



UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYallluH, BEIOOpa BEPHOTO
pEIICHNUS;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMEHHO INPHWHUMATHh PEIICHUS TIO0 WX
CHUKECHHUIO;

OpUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAIW3E pe3yIbTaToOB
NS TEILHOCTH;

PUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPH aHAINW3Ee pe3yIbTaToB
NEeSITENHHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMUOKH.

B mpomecce moCcTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPaMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro oO0Imero oOpa3oBaHUs Yy OOyYarOUIUXCs
COBEPIIICHCTBYETCS HMOLIMOHAIIbHBIH WHTEIJICKT, MpeoararoIni
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AYMOIIMOHAIEHOE
COCTOSTHUE, BUJICTh HAIIPABICHUS PA3BUTHS COOCTBEHHOW AMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATDH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
YMOIIMOHATBHBIM H3MEHEHUSIM | MPOSIBJIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTH)KCHHIO 1IETU U
yCrexy, ONTUMHU3M, WHUIMATUBHOCTH, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AIMIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
IPYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITE HHTEPEC U pa3pemiaTh KOHQIUKTHI.

NNPE/IMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kJiacce mnpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIbHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCNCH:
MaTepHalibHasl TOUKa, MHEpLUaIbHas cUcTeMa OTCu€Ta, abCOIMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIH CTPOCHHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYCSCKUH 3apsi IPU PEIICHUN (PU3HUECKUX 3a]1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
3JIEKTPOJAMHAMUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBI)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JBU)KEHUE MO OKPY>XHOCTH, WHEpLHS,
B3aumojielicTeue Ten, auddys3us, OpOyHOBCKOE JBMXEHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HArpeBaHUU (OXJIaXKIEHUN), TEIIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJICHCAlLMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIQYKHOCTbh BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXAY MapaMeTpaMy COCTOSIHHS Ta3a B H30Ipoleccax,
AJIEKTpHU3alUs TeJl, B3aUMOAECHCTBHE 3apsI0B;

OMHCHIBATh MEXAHUYECKOE JIBIKCHHE, MCIOJb3ys (PU3NYECKUE BEIMYMHBIL:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC TeJla, KUHETUYEeCKasi SHEPrus, MOTEHIUAIbHAS HYHEPIUsi, MEeXaHU4YecKas
paboTa, MexXaHWYeCKass MOIIMHOCTh, MPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
bu3HUecKuil CMBICT HCIOJB3YEeMbIX BEIHYMH, WX OO0O3HAYCHUS U €IUHMIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YYEHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS,
UCTIONIb3Yysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKAs SHEPTUs XaOTHYECKOrO JBIKEHUS MOJIEKYJ, CPEOHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIJIOThl, BHYTPEHHSSI JHEprus, pabora rasa,
KO3(PPUIIMEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATeNs; MNpPU ONHCAaHUU
NPaBWIBHO TPAKTOBAaTh (U3MYECKUH CMBICT HCHOJIB3YEMBIX BEIWYWH, WX
o003HAaueHUA W EIUHUIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3HYECKYI0 BEIMUUHY C IPYTUMH BEIMYHMHAM;

OTUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sIBJICHUsL (TIPOLIECCHI), UCTIONB3Ys (DU3NUECKUE BEITUYUHBIL: DJICKTPUUYCCKUM 3apsij,
AJIIEKTPUYECKOE MOJIe, HANMPSXKEHHOCTD MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHI[MAJIOB,;
IpU ONHUCAHWM TPABWIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOIb3yEMBIX
BEJIUYMH, MX OOO3HAUYECHMUS] M EIUHHUIIbI; YKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUUHAMU;

aHATM3UPOBAaTh (PU3MUECKHE MPOIECCHI U SBIICHUS, WUCIIONB3YS (U3HUCCKHUE
3aKOHBI Y TIPUHIMINEL: 3aKOH BceMHUpHOTo TsiroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHEHHMS MEXAHWUYECKOW DHHEPTHM, 3aKOH COXpPAaHEHHs HMITYJIbCa,
NPUHIUIN CYNEPNO3UIMA CWI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHENH KMHETUUYECKON PHEPruM TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AJEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHHWE W YCIIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHWHIMIBLI JEHCTBHUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOrO HCIONb30BaHUS B
MMOBCEHEBHOM KM3HH;

BBITIOJIHATD JKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOHpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO0 O0OpYyNOBaHMS, MNPOBOAUTH OMNBIT U
(dbopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3MUECKUX BETUUYHH, MIPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs M HUCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJICIOBATh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKkcHpoBaTh pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUMYHMH B
BU/JI€ TaOJIUL U TpaUKOB, A€NaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHNUS;

coOnroaTh mpaBuia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
pamMKax y4eOHOTO SKCIEepHUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W IPOEKTHOM
NESTENBHOCTH C MCMIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M J1aOOPAaTOPHOIO
000py10BaHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7auu
BBIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3UUYECKHE BEIMUYMHBI U (POPMYIIHI,
HeoOXonuMble NJisi €€ pelieHHs, TPOBOJUTh PACUEThl U OIEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYeHHS (PU3NUECKOU BEJIMYUHBI,

penaTh KaueCTBEHHbIE 331a4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUN C OMOpPOM HA M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYECKHe SIBJICHNUS,

UCIIOJIb30BaTh ~ MpPU  pEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
U TPEJCTABICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpPMAINH, MOTYYCHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTydaeMyto HH(popMaIuio;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, OOBIACHEHHE TPOLECCOB OKPYKAIOIIEr0 Mupa, B pa3BUTHE
TEXHUKU U TEXHOJIOTH;

UCTIOJIb30BaTh TEOPETUUECKHE 3HAaHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU



YCTPONCTBAMH, NI COXPAHEHUS 3J0POBbSI M COOJIOJIEHUS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOLEH Cpelie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh padOTy TpPyNIlbl, PAaUUOHAIBHO pACHpEAesiATh OO0S3aHHOCTU U
MJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIIEMBI.

K koHuy oOyuenus B 11 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIHNXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpax poiib U MeCcTO (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U E€OUHCTBO
(bu3nUecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN AJIEKTPUUYECKUU 3apsifl, JIyd CBETA, TOUYCUYHBIA UCTOUYHHUK CBETA, SACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJpa IMPHU pPEUIeHUU (PU3NYECKHX
3ajad;

pacrno3HaBath (U3UYECKHUE SIBJICHUS (MIPOLIECChI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKHU M KBAHTOBOUW (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUSI TOKA, B3aUMOJCICTBUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUWs, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, NPSIMOJIMHENHOE pPACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, MNPEIIOMIIECHHUE,
uHTeppepeHnus, audpaknus W TOMIpU3alus CBETa, JHUCIEPCUS CBETa,
dboToanekTpudeckuii 3pdexT (poTodaddhekT), CBeTOBOE AaBICHNE, BOSHUKHOBECHUE
JMHEWYaTOro CHEKTpa aTromMa BOJOPOJa, €CTECTBEHHAas U HMCKYCCTBEHHas
PalMOAKTUBHOCTb;

ONUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), MCHONB3YSd (U3UYECKUE BEIMYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHUE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIKYIIAs CUia, paboTa TOKa,
VWHIYKIMS MarHuTHOrO TMOJig, cuia Ammnepa, cuna JlopeHna, MHAYKTHUBHOCTb
KATYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPHOJl M YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsifi M CHJIa TOoKa B TIpolecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHUHM, (OKYCHOE pAcCTOSIHUE W
ONTUYECKAs] CHWJIA JIMH3BI, NIPU OINHUCAHUU TNPABUIBLHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIOJb3YEMbIX BEJIMYMH, MX OOO3HAUeHUS W EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJINYMHAMU;



ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
¢u3ruecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJI TTOJTypaciiajia, SHEPTusl CBI3U
ATOMHBIX SIIEp, MpPU OINHUCAHUM MPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIONIUE JIAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYHMHAMU,
BBIYUCIIATH 3HAaUCHUE (PU3NUECKON BEITUYNHBI,

aHaJTM3UPOBaTh (PU3UYECKUE MPOLIECChl U SBICHUS, UCIOIB3Ys (PU3NUYECKUE
3aKOHBI W MPUHLUINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U HNapaJlIEIbHOIO
COCIMHEHUs MNPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHHaA it doTtodrddexra,
3aKOH COXPAHEHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHEHUSA
AJIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, nocryiatel bopa,
3aKOH PaJMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHULbI, OO0JACTH)
IPUMEHUMOCTH;

OMPEIEIIATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI POBOJHUKA
C TOKOM, cuiibl Amnepa u cuiibl Jlopenua;

CTPOUTh W OMNHCHIBATh M300paKEHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIENOBAHUIO (DU3WYECKUX SIBJICHUN W
MPOILIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBarh TpobieMy/3agady ¢ THIOTE3y YyYeOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOrO0 O0O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
bopMyIMpOBaTH BHIBOJIHI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH, NPU
TOM BBIOMPATh ONTHUMAJBHBIA CHOCOO W3MEPEHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBAaTh 3aBUCUMOCTH (U3MUECKMX BEJIMYUH C HCIOJIb30BaHUEM
OpSIMBIX WU3MEPEHUM: MPU DTOM KOHCTPYHUPOBATH YCTaHOBKY, (HUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJC TAOIUI] U
rpaduKoB, AeNaTh BHIBOJBI 110 pe3yJIbTaTaM UCCIEIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HMCCIICIOBAaHUMN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HCCIEOBATEIbCKON W MPOEKTHOM
JEATEeIbHOCTU C HUCIIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py0BaHuU4,

pemarh pacu€THblE 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIEThIo,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIU3a YCJIOBUS 3a/1a4u



BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOAUMBIE JUIsl €€ pEIlIeHUs, NMPOBOJUTH PAcU€Thl M OLIEHUBATH PEaIbHOCTH
NOJIYYEHHOT'0 3HAYeHHs (PU3HUECKON BEJIMYUHBI;

pelIaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUI C OMOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHMUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBbIE
UH(OPMAIMOHHbIE TEXHOJIOTMH JJIA MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
U TPEJCTABICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOIYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyto HH(OPMALIUIO;

OOBSICHATh MNPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO HUCIOIb30BaHUS B IMOBCEIHEBHOM
KHU3HU;

IPUBOJUTH MPUMEPHI BKIIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KHU3HU
i obecriedyeHus: 6€30MacCHOCTU MPHU OOpaICHUH ¢ MPUOOPAMHU U TEXHHYECKUMU
YCTPOMCTBAaMH, JIJIsl COXPAaHEHHUs 3J0POBbsl U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKpYXalolleH cpene;

paboTath B TpYyIINE C BbHIIOJHEHUEM pPA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TPyNIlbl, PaUMOHAIBHO pACHpPEAeNATh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJ] K&XJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DIeKTPOHHBIE
HaumeHoBaHue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoabnbie, IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoThI padoThI
pecypcebl
Pazgen 1. DPUSUKA U METObI HAYYHOI'O ITIO3SHAHUA
bu6mmoreka [JOK
© https://m.edsoo.ru/7f41bf72
1.1 VISHIE HMETORRT 4 1 Ucnonb3oBanue
Hay4YHOTO ITO3HAHUS
obopynoBanus «Touku
pocTa»
Hroro no pazaeny 4
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5 0 1
HHEMATHEA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Huramiia https://m.edsoo.ru/7f41bf72
)3 3aKOHbI COXPAHEHUS B 6 1 1 bubnuorexa [JOK
' MEXaHHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKOUN Teopuu

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
Wcnonk3oBanue

obopynoBanus «Touku




pocTa»

bu6mmoreka [JOK
o https://m.edsoo.ru/7f41bf72
3.2 CHOBBI 10 Hcnoap3oBanue
TEPMOJAMHAMUKH
obopynoBanus «Touku
pocTa»
ArperaTHble COCTOSHUSA
3.3 BemiecTBa. Pa3oBrle 5 bubmmorera [TOK
' B ' https://m.edsoo.ru/7f41bf72
Mepexoabl
Hroro no pazneny 24

Pa3nea 4. JIEKTPOJUHAMUKA

bubmnoreka [IOK
4.1 1
IEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
ToCTOSHHLL bubnuorexa [JOK
. https://m.edsoo.ru/7f41bf72
4.2 DJICKTPHACCIIH TOK. 12 Hcnonw3oBanne
Toxu B pa3nnyHbIX
obopymoBanus «Touku
cpenax
pocTa
Hroro no pazneny 22
PesepBHoe Bpems 0
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME




11 KITACC

KosmnuecTBo yacos DIeKTPOHHbIE
Ne | HaumeHoBaHMe pa3/ie/ioB ) I | roe— (ungposbie)
n/n ™ TeM NporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
bu6nmoreka [JOK
MaruutHO€ mnoJe. https://m.edsoo.ru/7f41c97¢c
1.1 DneKTpoMarHuTHas 14 2 3 Ucnons3zoBanue
WHTYKIIHS obopynoBanus «Touku
pocTta»
Hroro no pazneny 14
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
bubmnoreka [IOK
Mexanuueckue u https://m.edsoo.ru/7f41¢97¢
2.1 3JIEKTPOMArHUTHBIE 9 0 1 Hcnonb3oBanue
KoseOaHus obopynoBanus «Touku
pocTa
bu6nmoreka [JOK
M https://m.edsoo.ru/7f41c97¢
2.2 Cxaecie 1 5 1 Hcnonb3oBanue
3JIEKTPOMArHUTHBIE BOJIHBI
obopynoBanus «Touku
poctay
bubmnoreka [IOK
23 O a 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24




Pasznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIUaIbHON 4 1 bubmuoreka [JOK
' TEOPHUH OTHOCUTEILHOCTH https:/m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHThI KBAHTOBOM 6 bu6mmoreka [IOK
' OITHKH https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
43 A 5 1
TOMHOE AIPO https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DneMeHTHI aCTPOHOMHUH 1 7 | bubnuorexa [JOK
' acTpOPU3UKH https://m.edsoo.ru/7f41¢97¢c
Hroro no pasaeny 7
Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE
Bbu6nuoreka [JOK
6.1 Otobuwaiouee nosTopexHe 4 https://m.eds00.ru/7f41¢97¢
Uroro no pazneny 4
Pe3epBHOE Bpems 0
OBILEE KOJIMYECTBO 68 6 7
YACOB I10 [TPOTPAMME







