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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypoBHS Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeiIbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke ¢ yuéroM (enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHS U
KOHIICTIIIMM TIPENoiaBaHus yuyeOHoro mpeamera «Dusmka» B 00pa30BaTEIbHBIX
OpraHu3alusIx Poccuniickon denepanum, peanu3yommux OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

Copnepkanve mporpaMMmbl 1O (U3MKE HampaBlieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydaronmxcs 10-11 kimaccoB mnpu
o0yueHun ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBaHusm DPI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTh peaIU3aIlluU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU INpeaMeramu. B Hel
ONPENENSAIOTCA OCHOBHBIE LI€JIM M3y4YeHUs (DU3UKHU Ha YpPOBHE CPEAHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3mKe BKIIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHMS Kypca (PU3UKU HAa Oa30BOM YpPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameTa « Du3nkay 1o rogam o0ydeHHsl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMNas B
KauyecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHUM 00 okpy:xaroriem Mupe. [IKombHbIN Kypc GU3HKHA — CHCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmosib30BaHME W aKTHBHOE
npuMeHeHne  (DU3MYEeCKUX 3HAHWM  OMNpeAeNIieT XapakTep MW Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKH, TPaAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4YeHHUs] HOBBIX MAaTepHalOB C 3a/JlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHUE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpa oOydaroumxcs, B (popMUpOBaHHUE YMEHHH MPUMEHSTH
Hay4HBIA METO/I MIO3HAHUSI IPY BBITIOJITHEHUH UMH YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
MOJOKEH pAJl HUJeW, KOTOpPhlE MOXXHO paccMaTpuBaTh Kak MPUHIUIBLI €ro
MOCTPOCHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3/eioB (PU3WKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QuU3MKU
o0beUHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBIsSETCS
dbopMupoBaHrEe TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE W
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamus TpeanoiaraeT HCIOJIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTHUSA
¢u3uku Cc pa3BuTHEM OOIIEeCTBa, a Takke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaomoit  uanpasnennHocmu. Kypc @uszuku npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYCCKHUX TMPHUIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIIEMEHTOB
comepKaHUs, TOCBSIIEHHBIX OSKOJOTHYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXke OOCYKICHUS
Mpo0JIEM PAIMOHATILHOTO TPUPOIOTIOIB30BAHUS U DKOJIOTHIECKON 0€30IMacHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (DU3UKM Ha ypOBHE CpPETHEro OOIIero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HOpMHUpPOBaHHUE TPECTABICHUN O
CTPYKTYpE TOCTPOCHHS (U3MUECKOW TEOpHUH, POJid (yHAAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOpPHUH, I ONUCAaHWS €CTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CucTeMHO-AeSTENHHOCTHBIN TOJIX0/T B Kypce (DU3MKU pean3yeTcsl MPEexkIe
BCErO 3a CUET OpraHU3alUH IKCIIEPUMEHTATBHOU ACATEIHPHOCTH OOYYAFOIIMXCH.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO UCIOJb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke oObeIUHEHBI B OOIIUN CHUCOK YUYEHHYECKHUX
paKTHYECKUX padoT. BEIfCIeHne B yKa3aHHOM IepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS  YYaCTHHKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHameHus kaOmHera ¢Qusmku. Ilpm dsToM  oOecreuuBaeTcss  OBJIAJCHUC
OoOyJaronmMMuUCs yMEHUSIMUA TIPOBOJIUTH KOCBEHHBIC W3MEPEHMsI, HMCCICTOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH KM TIOCTAHOBKY OIBITOB TIO TPOBEPKE
IIPEIJIOKCHHBIX THITOTES.

bonbmoe BHUMaHWE yAENACTCS PEHNICHUI0 PACUYETHBIX W KA4eCTBEHHBIX
3amad. [Ipu 3TOM U1 pacd€THRIX 3a7a4 MPHOPUTETOM SIBJISFOTCS 3a7a4Ml C SIBHO
3alaHHON (PU3UYECKOU MOJIENBIO, TIO3BOJISIFOIINE IPUMEHSITh N3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleiia Kypca, TaK W HMHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJaHUS Ha
0o0BbsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHMA W TPOLIECCOB B OKpY’KaIOIIEH
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUisl CUTyallud TMPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k wmaTepuaibHO-
TEXHHUYECKOMY OOecleueHn0 y4ueOHOro mporecca 0a30BbIi YpPOBEHb Kypca
(GU3UKK Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHusl IOHKEH U3y4aThCsl B yCIOBUSIX
NpeIMETHOrO0 KaOWHeTa (U3UKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
MPEMETOB E€CTECTBEHHO-HAYYHOro IMkia. B kaOuHeTe (PU3MKK MOKHO OBITH
HEO0O0X0oIMMOe J1abopaTopHOE O0OOpYAOBaHWE /IS BBINOJHEHUS YKa3aHHBIX B
nporpamMme 1o GuU3NKe YUeHHUECKUX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
obopyioBaHue.

JeMmoHCTpanionHoe oOopyaoBaHue (opmupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEeYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TporpamMMme 10 (HU3UKE KITFOUEBBIX JACMOHCTpPAIUNA IS
WCCICAOBAHMUS  M3yYaeMbIX SBJICHUA W  TPOIECCOB, OMIUPUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHE JiI YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBACTCS B pacyére
OJTHOTO KOMITJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKne KOMILICKTHI
nabopaTopHOro 000pYyNOBaHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpuii.

OCHOBHBIMH LIETISIMUA U3YYEHUST PUBUKHU B 00IIEM 00pa30BaHUM SIBIISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTPEMJICHUS OOYYAOIIMXCS K HAYYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE HMX HMHTEIICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMupoBaHUe
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHUH OOBSCHATH SBJICHHS C HCIOJIb30BaHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TUX 1iesieid 00ecrieurBaeTCsl PelIeHUEeM CIEAYIOMNX 3a/1a4d B

mpoIiecce u3ydeHus Kypca (GU3uK1 Ha YPOBHE CPETHETO O0IIeTro 00pa30BaHuUs:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUKW 00  oO0mux  usnuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO GU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OoObsiCHeHUS (PU3MYECKUX SBJIECHUW B TPUPOAEC U Uil TNPUHATUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUS pa3IUYHbIX 337a4 C SBHO 3a/laHHOM
bu3nyeckol MoAeNblo, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAOIIYIO
cpexny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M IPOBEACHUS
($uU3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETaluu HH()OpMAaIUH,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBHI IJIsl pPa3BUTHS YMEHUN NMPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEAHEr0o OOIIEro
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 1acoB (2 yaca B HEJIENIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE MepeyeHb JadopaTopHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IOpOBEACHUS J1a0OpaTOPHBIX pPabOT MU ONBITOB C YUYETOM HMHIWBUIYAJIBHBIX
0COOEHHOCTEH 00yUYarOIUXCS.



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

Pa3znen 1. @®u3nka U MeTOAbI HAYYHOI'O NO3HAHUS

®dusnka — Hayka o mnpupone. HaydHble MeTOABI NMO3HAHMS OKPYKAKOLIETO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B IIPOLECCE MO3HAHUS IPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MogaenupoBanue (U3NYECKUX SBICHMA M mpolieccoB. HayuHble THIIOTE3BI.
®dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (UBNYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBHUS.

Pons u MecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyUYHON KAapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ UU(QPOBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBrXeHUE. OTHOCHUTETBHOCTh MEXAHMYECKOTO JIBUXKEHUS.
Cucrema otcué€ra. Tpaekropusi.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUaIbHOW TOYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPJUHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelIecHus
MaTepUAIbHOM TOYKH OT BPEMEHH.

CBoOoHOE MmajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonuHeitHoe  aBrvkeHue. [IBMKEHME  MaTrepualbHOM TOYKH IO
OKPY’KHOCTH C IIOCTOSHHOU IT0 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHENHAS
ckopocTs. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHnue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO IO YIJOM K TOPWU30HTY U
TOPU30HTAIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaCHHUSL.

Hanpagiienne ckopocTy npu JBUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOIICHUSI MEXAY ITyTAMH, MPOWJICHHBIMUA TEIOM 3a
MOCJIC/IOBATEIbHBIE PABHBIE NPOMEXKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BSI3KOU KUIKOCTH.

N3yuenue nBKeHUs Tea, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[IpuHin  otHocutTenvsHOcTH  l'aymmies.  IlepBeii  3akoH  HbroroHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUI MaTepUajJbHOU TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectr. IlepBas kocmmueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIRKEeHHUS U cuiia Tpenus nokos. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpamiaTesibHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune uHepLuu.

CpaBHEHUE Macc B3aMMOACHCTBYOIIMX TEN.

Bropoii 3axkoH HerotoHna.

N3mepenue cu.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI yIIPYTOCTH OT AedhopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Teia. BUibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTUA CHJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXHHE H
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanue yCIOBUH paBHOBeCHS TBEPIOTO Tela, HWMEIOMIETO OCh
BpAaICHMS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

HMmyibC  MaTepHabHOW TOYKM (Tena), CHCTEMbl MaTepHUabHBIX TOYEK.

NMnynbC cWiIbl 1 U3MEHEHHE HMITyJbCa TeNa. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTuBHOE JBH)KEHUE.

Pabora cuiiel. MOIITHOCTH CHJIBL.

Kunernueckasi »Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUM.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIpyro
neopMupoBaHHOW  TIpykuHBL.  [loTeHUManbHas  SHEprus Tela  BOJIM3HU
ITOBEPXHOCTHU 3EMIIH.

[loTeHnuanbHple U HEMOTEHIMANbHbIE  cuibl.  CBs3p  pabOTHI
HENOTECHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIrUM CUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPTHM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
IPYXKUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[Tepexos MOTEHIIMATBEHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJgiekyasipHasi pu3uKa U TEPMOJUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenme. Juddysus. Xapakrep IBWKCHUS U
B3aUMOJICCTBUS YaCTHUIl BeulecTBa. MoOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJieky. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana remmneparyp
Lenscus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHM HJCaIbHOTO raza. AOCOIIOTHAs TeMIieparypa Kak mepa
CpeAHEN KWHETHYECKON SHEPrMy TEIJIOBOTO NBWXKEHUA dvacTull raza. [llkama
temneparyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE H30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOMCTBA W TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTtp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHME BemlecTBa, doTorpaduu
MOJIEKYJI OPTaHHYECKUX COCTUHEHUM.

OnpiThl 0 AP HY3UU KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3anMO/ICHCTBHA.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIONINE YPAaBHEHHE COCTOSIHUSI WJACAIBHOIO Tasa,
WU30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

Onpenenenne Macchl BO3ayXa B KJIIACCHOM KOMHATE€ HA OCHOBE WM3MEpPECHUH
00BEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY IMapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHaMuueckass cucTeMa. BHyTpeHHs DHEpPrusi TEPMOAMHAMUYECKON
CUCTEMBI U cIOCO0BI €€ n3mMeHeHus. KonmnmuecTBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MACANBHOrO  rasa. Buasl  Temionepenaydu:
TETUIONPOBOIHOCTh, KOHBEKIMS, U3IyUYeHUE. Y JeJbHas TEIJIOEMKOCTh BEIIECTBA.
KonunyecTBo TenmnoTsl npu Tenjaonepeaaye.

[lonatue 00 amguabaTHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeHneHnre TepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoieccaMm. ['paduueckas
WHTEepHIpeTanus padoThl Tasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJE.

TemnoBble  mammHbl.  [IpyuHUMOBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi 3HEpruM B TEIUIOBbIX MamnHax. KoadduimeHt mnone3Horo
nectBus TeroBo mammebl. [{ukn Kapro m ero kod3pduiMeHT MoiIe3HOTOo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHudyeckue YCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW H»HEpPrHM Teja MPU COBEPIICHUH PadOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CKaToro BO3[yXa, HarpeBaHue >¢dupa B
JATYHHOU TPYOKe IMyTEM TpeHUS (BUACOIEMOHCTPAIIHS).

W3meHeHune BHYTpEeHHEHN SHEPrUM (TeMIlepaTyphl) Teja MpH Tervionepeaaye.

OneIT 1Mo ananabaTHOMY PpACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamoptsvie pabomaol

N3mepeHne y1ebHON TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopubie Tena. AHU30TPONHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTaJUIU3alus. Y ieJibHas TerioTa miasieHus. Cyoaumanus.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH TMOJTYUYEHHUS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBanus U IJIaBJIEHUS KPUCTAIUIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii oxcnepumenm, 1abopamopsie pabomuol

N3MepeHne OTHOCUTENBHOM BIaXXHOCTH BO31yXa.

Pa3jies 4. DyieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeJ. OJNEKTpUYeCKUM 3apsa. /JlBa BuAa DIEKTPUUECKUX
3apsaoB. IIpOBOAHMKM, IUANIEKTPUKH W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOrO 3apsijaa.
BszaumopaeiictBue 3apanoB. 3akoH KyioHa. TodeuHblil 3JIEKTPUYECKUI 3apsil.
Onextpuueckoe mnone. HanpsoxkéHHocTs snexkTpuueckoro moias. [IpuHumn



CyNEPHO3ULNN DIEKTPUYECKUX IoieH. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TTOJIS.

PaGora cun  anekrpocrarnueckoro  nois.  [lorenmman.  Pa3HocTb
MOTeHUHAIOB. [IpOBOMHHMKM W JUAIEKTPUKKA B DJIEKTPOCTATUYECKOM IIOJIE.
JuaiieKTpryecKast IpOHULIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
OHeprus 3apspPKEHHOIO KOHIEHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3alllTa, 3a3€MJIEHUE SJIEKTPONpPHOOpPOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHIUT IEUCTBUS IIEKTPOMETPA.

B3anmonenicTBuE HadIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOAHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJIACTUH, PACCTOSHUSA MEXKAY HUMU U IUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apspKEHHOIO KOHAEHCATOPA.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJEKTPUUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHUS 3JEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuina Toka. [1oCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 11l yd4acTKa LenH.

DJEKTPUYECKOE CONPOTHUBIICHUE. YJEIBHOE CONPOTHBICHHE BEILECTBA.
ITocnenoBarenbHOE, MAPAIIENBHOE, CMEIIAHHOE COEAUHEHHE ITPOBOIHUKOB.

PaGota oanmektpuueckoro Toka. 3akoH JDxoyns—Jlenma.  MormHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYIIASI CHJIA U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHHMKA TOKA.
3akoH Oma Ju1st TOHOM (3aMKHYTOM) 5iekTpudeckoi nenu. Koportkoe 3ambikaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTb
CONPOTHUBIIEHUS METAINIOB OT Temneparypbl. CBEpXITPOBOIUMOCTD.

DIIEKTPUYECKHUM TOK B BaKyyMe. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKM. CoOcTBeHHast U [pUMECHas IIPOBOJIUMOCTD
oJynpoBOAHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoaAHUKOBBIE IPUOOPBHI.

OJNeKTpUYeCKHid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS JUCCOLMALNS. DIIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
paspsaa. Monunus. [1nazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTpPOHArpeBaTeNIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN O,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN TNO/, FaIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne critbl TOKa U HAPSDKEHUS.

3aBUCUMOCThH COMPOTHUBIICHUS WJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMelaHHOE COeIMHEHUE ITPOBOIHUKOB.

[IpsmMoe w3MepeHue DIEKTPOABMKYIIEH Ccwibl. KoOpoTkoe 3ambIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBHUCHUMOCTB COIPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

M ckpoBoii pa3pss ¥ IpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSSI TPOBOIUMOCTD AHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomaol

M3ydeHnne cMEIaHHoro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIIEHUSI.

Hab6mronenue snexkrpomsa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a30Boro ypoBHs B 10 kjacce oCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBA3aHHBbIE C M3YYEHHEM METOJOB HAyYHOIO
MO3HAHUSA: SIBJIEHUE, HAy4HbIM (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napabona, runepoosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoae, AMdysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPEIayH, TEIJIOBOEC PABHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEW M



ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJMTUYECKAS IUCCOLMALMS,
rajlbBaHUKa.

l'eoepaghus: B1aXXHOCTb BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHHE IBUKEHUN C HCIOJb30BAHUEM MEXAaHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJLIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET M JPYrHE), JABUTATElb BHYTPEHHEIrO
CropaHus, mapoBas TypOHHa, OBITOBOM XOJNOIWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTpYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopkI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasnen 4. Dy1eKTPOAMHAMHUKA

Tema 3. Maznummnoe none. Ii1eKmpomMazHUMHA UHOYKYUS

[ToctostHHBIE ~ MarHUTBL.  B3auMOAEHCTBUME  TOCTOSHHBIX  MAarHWTOB.
MaruutHoe mone. Bektop MarHuTHOM wuHAYKUMH. [IpuHOMD cynepno3uuuu
MAarHATHBIX NOJIeW. JIMHUM MarHWTHOM MHAYKUMU. KapThHAa JNUMHWUNA MarHUTHOM
WHJIYKIIMHU TIOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0JI€ TPOBOJHHMKA € TOKOM. KapTuHa JWMHUN WHIYKIUA
MAarHMTHOTO TOJIA JJIMHHOTO TPSIMOTO MPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOlyJib M HallpaBJICHUE.

Cuna Jlopenua, €€ Moly/Ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHOW YaCTHUIbI
B OJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jloperia.

SBneHue DNEKTPOMArHUTHOW MWHAYKUMU. IIOTOK BekTOpa MarHUTHON
WHIYKIWAHA. OJIEKTPOABIKYINAS CHJIA HWHIAYKIMH. 3aKOH JJIEKTPOMAarHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexktpuueckoe IMoje. DIEKTPOABWKYIIAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJTHOPOJHOM MarHuTHOM IOJIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKIMHU. OJEKTPOJBHXKYILAS  CHJa
CaMOUHIYKIHH.

DHeprus MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: TMOCTOSHHbBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, JJIEKTPOABUTaTENb, YCKOPUTEINA SJIEMEHTAPHBIX
YacCTULl, NHYKIIMOHHAS I€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE PTIEKTPOHHOIO IMy4YKa MarHUTHBIM TTOJIEM.

JIvHUYM MHIYKUMA MAarHUTHOTO TTOJISL.

B3auMmopelicTBrE IBYX MTPOBOJTHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIOpeHIIa HAa HOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJICKTPOJABHMKYIICH CUJIbI MHAYKIHMH OT CKOPOCTH MU3MEHEHMS
MarHuTHOIO IIOTOKA.

SIBneHne caMOMHTyKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomuol

N3yyeHne MarHuTHOTO MOJISL KaTYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3znen 5. Koste6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumnble Konedanus

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
I"apmonnyeckue konedanus. [lepumoa, yacrora, amrmumryga u (aza xoneOaHUM.
[IpyXuHHBI MasTHUK. MareMaTUYEeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kose6anuii. [IpeBparieHune sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIeOAHUS B
UICaJTbHOM KOJeOaTelbHOM KOHType. AHAJIOTMS MEXIYy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroumx KojeOaHusx. BrIHyXIeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHyKIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii TOK. CHHYCOMIAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ W JIEWCTBYIOIIEE 3HAYEHUE CHJIBI TOKa MU
HANPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE IEKTPUUECKON
SHEPIrUU. DKOJIOTMUECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPAaTOp NEPEMEHHOTIO TOKA, JUHUU JIEKTpoInepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOATENbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTeMaTHYECKUN MasiTHUK).



HaOGmronenue 3aTyxaronux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Habmnronenue pezoHanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mnpu MOCIIENOBATENIBHOM COEAUHEHUU PpE3UCTOpPA, KATYLIKH
WHIYKTAUBHOCTH U KOHJICHCATOPA.

Mopenb TMHUY 3TEKTPONIEPEIayu.

Yuenuueckuii oxcnepumenm, 1abopamopusie pabomuwl

WccnenoBanre 3aBUCUMOCTH TEpHUOja MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MACCHI Tpy3a.

HUccnepoBanne TEpEeMEHHON0 TOKa B LENA W3  MOCJIEA0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHble 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacnpocTpaHeHusi W JyMHAa BOJHBL. [lomepeuHble W NPOJONBHBIE BOJHBI.
WNutepdepenius u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Breicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3JIYUYEHHS JIIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpoMmarautHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEJIOMJICHUE, MOspu3anus, 1udpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeleBUAeHUA. Paaronokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEIbI.

TexHu4eckre yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasg JAMArHOCTMKAa B TEXHUKE W MEAULIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHHUE MTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJTH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmronenue untepdepeHnu u uppakimi MEXaHUMIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HabGntogenue cBS3U T'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJeOaHUH.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXkE€HHUE,
npeioMIIeHUE, MOJSIpU3anus, AMPpakius, HTepepeHITHs.

Tema 3. Onmuxka

['eomerpuueckas onruka. [IpgmMonuHENWHOE pacnpoCTpaHEHHE CBETAa B
OIHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIil yroya MOJIHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceera. CiaoxHbIl coctaB 6enoro ceera. L[Ber.

ColOuparomuie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHOe
paccTOSIHUE M ONTHYECKash CHila TOHKOM JuH3bl. IlocTpoeHue u3oOpaxeHUil B
coOMparolMX U pacceuBarIUX JuH3ax. DopMyiia TOHKON JTUH3BI. Y BEJIHYEHUE,
JaBaeMo€ JIMH30M.

[Ipenespl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHrepdepenuuss cBera. KorepeHTHblE HCTOUHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpakiumonHas pemérka. YcIoBue HaOIIOACHUS
[VIABHBIX ~MAaKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tonsspuszanus ceera.

TexHUYecKue YyCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENTHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TonHoe BHYTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Hab6mronenne narepdepeHIum cpeTa.

Hab6mronenune nudpakxium crera.

HaOmronenue nucnepcuu cBeTa.

[TonyyeHue cekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomydenue criekTpa ¢ TOMOIIbIO TUPPAKITUOHHON PEIIETKH.

Habnronenue nosisipuzanuu CBETA.

Yuenuueckuii oxcnepumenm, 1abopamopsvie pabomuol



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paxXeHH B IMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIEIIHAJIBbHOM TEOPUU OTHOCUTEIBHOCTH

['paHnnBl  IPUMEHUMOCTH  KJlaccHyeckod — MexaHuku.  lloctynatsl
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBHOCTH DUHIITEHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpallCHHE
JUIAHBI.

OHEprus U UMITyJIbC PEISITUBACTCKON YaCTHILIBI.

CBs3b MacChl C DHEPrUEH U UMITYyJILCOM PEIIATUBUCTCKOM YaCTULIbI. DHEPTU
IIOKOSI.

Pa3znen /. KBanToBasi pusuka

Tema 1. Inemenmul K6aHmMOBOIU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3akoHBI
dboTorddexra. YpaBHenue IDiiHmTeHa s Gororddexra. «KpacHas rpaHuna
dboTtordekra.

Jasnenue cBeta. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MpPaKTUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(PdeKT Ha yCTaHOBKE C IIMHKOBOM TJIaCTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccesHUio o -4acTHIL.
[Lmanerapnas mogxens aroma. Iloctymarel bopa. M3nyueHne u moriomeHue
(GOTOHOB mMpU mMepexojie aToMa C OJHOIO YPOBHSI 3HEPrMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOJA.

BousiHOBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty alTUu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TNMPUMEHEHHE: CIEKTPaIbHBIMI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHne IIMHBI BOJIHBI JIa3epa.

HabGmonenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.

Jlazep.

Yuenuueckuii axcnepumenm, 1abopamopuvle pabomoi

HaGmroienre muHeyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIUE CIIOKHOCTh CTpoeHus sapa. OTKpeITHE
paanoaktuBHOCTH.  OmbiTel  Pezepdopna  1mo  ompeneneHuio  cocTaBa
paavoakTuBHOTO u3nydeHus. CpoiictBa anb(a-, Oera-, TraMMma-U3ITy4YCHUS.
BimsiHue paairoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. HykinonHas moxens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Torsbl.

Anbda-pacniaz. ONEKTPOHHBIH W TO3UTPOHHBIM OerTa-pacmaa. ['amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.

DHeprus CBsA3M HyKJIOHOB B sizipe. SnepHbie cuibl. JledexT maccel sapa.

Snepnbie peakunu. [lenenue u cUHTE3 AIep.

SAnepusiii peaktop. TepmosinepHsiii cuHTe3. [IpobiieMbl M TEpPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DnieMeHTapHble YacTUlbl. OTKPBITHE TTO3UTPOHA.

MeTop1 HAOIIOACHHS U pErHCTPaIK FIEMEHTApHbBIX YacTHUL.

dyHIaMeHTalbHbIE B3aUMOICHCTBUA. EMMHCTBO (hU3nveckoil KapTHHBI MUpA.

TexHuyeckue yCcTporucTBa U MPAaKTHUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, arToMHas boMoa.

Jlemoncmpayuu

CuéTYrK MOHM3UPYIOIIHUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre TpekoB YacTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

DTtanbl pa3BUTHS aCTpoHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUHM.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKUe 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBIOKEHUE.

CoiHeuHast cucreMa.

Connne. ConHewyHass akTMUBHOCTh. Mctounwk sHeprum CoJiHIIa W 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpajabHBIH Kjacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» IS 3BE3]] IVIABHOM MOCJIEAOBATEILHOCTU. BHyTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoJtonu CoJiHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mineunsiii I[TyTe — Hama I'amaktuka. [lomoxenune m aBmwxkeHue CoiHIa B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky n kBasapsl. UEpHBIE ABIPHI B Sapax
TaJIAKTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEIMKTOBOE U3ITyUYCHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0aeMbl aCTPOHOMHM.

Yuenuueckue nabmooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUHN ISl OMPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311sd CEeBEpHOro NOMyIapus U IpKUe 3BE31bI.

Hab6mronenus B reneckon JlyHsl, miuanet, Miaeunoro [lyTu.

O6o0maromiee NOBTOpPeHUE

Ponb Qu3uku W acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cpepax AesaTeIbHOCTH YEJIOBEKA, pOJib U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOW KapTHHE MUPA, poib (PU3UIECKON Teopuu
B (GOpPMHpPOBAaHUU TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3uYeCKOl KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4yHBIM (pakT, rumore3a, Qusnueckas BeJIWYWHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPIWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, TPU3HAKK TOJA00USI TPEyTOJbHUKOB,
ompeereHIe MIOMIAAN MIIOCKUX GUTYp U 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUPOJE, KoyeOaTeabHbIC
JIBUKECHUS B )KUBOM MPUPOJAE, ONITUUYECKUE SBJICHUSA B JKUBOU MPUPOJE, NCUCTBUE
pajaualy Ha )KUBbIE OpTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTYypa TBEPIBIX
TEJA, MEXaHW3Mbl OOpa30BaHUS KPUCTAUIMUYECKOW PEMETKH, CHEKTPATbHBIN
aHaIM3.



l'eocpagpua: MarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozusi: JWMHUM DJIEKTpOIIEpeNad, TIEHEpaTop IEPEMEHHOro TOKa,
ANEKTPOJBUraTENb, WHAYKLIMOHHAS M€4Yb, pajap, PaiuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapesi.



IHVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «®Pu3nMKa» HA YPOBHE CpPEIHEro OOIIero
oOpazoBanusi (0a30BbIil YPOBEHB) MOJDKHO OOCCICUHUTHh JOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEJIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TIpenmera «Du3ukay JTOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WULMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
OIbITA U OIbBITA JESATEIBHOCTH B IPOLECCE PeATM3allMi OCHOBHBIX HaIIPABJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKaaHCcKOro BOCIIMTAHUS

c(OpPMHPOBAHHOCTh TPAXKAAHCKON MO3UIIMU O0YyHAOIIErOCsl KAK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTHYECKUX U
JE€MOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUMCKOMN TPAXIAHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIEC DPEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCII€ B
NESITEIIbHOCTH YYEHOTO;

OCO3HAaHME JUYHOIO BKJIA/Ia B TOCTPOEHUE YCTOMUHUBOTO Oy IyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIFOUAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyliero pu3sn4eckoi Hayke;



5) Tpy10BOT0 BOCIIMTAHUS:

UHTEpEC K pa3IMuHbIM cdepam npodhecCHuoHANbHOW JeATEeIbHOCTH, B TOM
YHCIIE CBS3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrHYeCKOTr0 BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTh IKOJIOTHYECKON KyJIbTYypbl, OCO3HAaHUE TJIO00ATBLHOTO
XapaKkTepa IKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JCUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMSA LIeJIEW yCTOMYNBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpEeHUe OMbITa JEATEIbHOCTH SKOJOTMYECKOW HAIMPaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpoOIEcCe
u3yyeHuss (U3MKH  OCYIIECTBIIATH  MPOEKTHYHD W MCCIEIOBATEIbCKYIO
NEeATENbHOCTh UHMBUIYaIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITENIbHO  (OpMyJIMpOBaTH W aKTyaJU3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LU JESITEIbHOCTH, 3aJ1aBaTh IMapaMETPbl U KPUTEPUU HX
JIOCTHKEHUS;
BBIABJISITh  3aKOHOMEPHOCTM W MNPOTUBOPEYUS B  PAacCMaTPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESTEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH JIE€SITEIbHOCTH;
KOOPJIMHUPOBAaTh Y  BBHINOJHATH pabOTy B  YCJIOBUSIX  pEaJbHOTO,
BUPTYaJIbLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciienoBaTe/IbcKue 1eicTBUS.
BJIaJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
bu3nYeCcKol HayKH;



BJIAJICTh HABBIKAMHU y4E€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JCSATEIHHOCTH
B 00ylacti (PU3KKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY
METOJIOB pelIeHUs 3a/iay (PU3UYECKOTO COJEpKaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJAAMH JEATEIBHOCTH TI0 IIOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIpETAllMi, MPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (HU3UKU;

BBISIBIIATh NPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI IJIsl J10Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBaTh TIOJNYYCHHBIE B XOJE PpEIICHUs 3aJaydl  pPe3yJIbTaThl,
KPUTHYECKH OICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCJIOBHUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOM
NESTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUN (DU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;,

yMETh TICPCHOCHUTh 3HAaHUA 10 (U3MKEe B TMPaAKTUUYECKYyI0 00JacTh
KU3HECATCIIEHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC WUJICH, TIPE/IjIaraTb OPUTHHAIBHBIC IOIXO0bI U PEIICHMS;

CTaBUTh MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c undgopmanmueii:

BJIAJICTh HABBIKAMHU TOJydeHUs] WHPOpMauu (HU3MIECKOTO COICPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIBLHO OCYIIECTBISATh TOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U MHTEPIpETAli0 WHDOpPMAIMU pa3IMYHBIX BUAOB U (Popm
MpeACTaBJICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POPMAITUH;

UCITOJIB30BaTh  CPEJICTBAa  WH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUK DSPrOHOMHMKH, TEXHHUKH OC30I1aCHOCTH,
TUTHEHBI, peCcypcocOepexeHusi, TMPaBOBBIX H JTUYECKHUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPKAHUS B PA3IUYHBIX (opMarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUU | TIEICBOM ayIUTOPHH, BEIOUpAs ONTUMAJIbHYIO
¢dbopMy TIpeCcTaBIICHUS U BU3yaJIU3aIiH.

KoMMmyHukaTHBHBIE YHHBepPCAJIbHbIE y4eOHbIe 1eHCTBHUS:
OCYILIECTBIISATH OOIIEHHE HAa YPOKaX (PU3UKU U BO BHEYPOUHOH J1EATEIbHOCTH;
pacro3HaBaTh MPENNOCBUIKM  KOHQUIMKTHBIX CHTyallMd W  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUUIEKTHBA;

OpPUHUMATh L[EJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ JOCTUKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUM,
pacupenensiaTb pojad ¢ Y4ETOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHHBAaTh HJEU C TMO3ULHUA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh IIO3UTUBHOE CTPATETUYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PeryisiTuBHBIE YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3amnus:

CaMOCTOATENIbHO OCYUIECTBJIATh MO3HABATENIbHYIO NEATEbHOCTh B 00JacTH
(U3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciIipsATh paMKHU Y4EOHOrO MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOUYTEHHI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO UM TMPOSIBICHUIO 3pYAUIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, IJMOLMOHAIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJa/JeTh  HAaBbIKAMH  MO3HABATEJbHON  pediekcud Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, MX pE3yJbTaTOB H
OCHOBAHMH;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
pELIeHNUS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3E¢ pPe3yJIbTaTOB
NeATEIBHOCTH,

MIPUHUMATH ce0sl, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3C pPe3yJIbTaTOB
NEATEIBHOCTH,

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OITHOKH.

B mporecce moCTHXKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro oO0Imero oOpa3oBaHUS Yy OOyYarOUIUXCS
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN MHTEILICKT, MIPEAIOJIarafOIIHA
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJIETh HAIIpaBJICHHUS Pa3BUTHs COOCTBEHHOM SMOIIMOHAIIBHON c(ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOITMOHAIBEHBIM U3MEHEHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO ILIEIIH U
yCIexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE ICHCTBOBATh HMCXOJsS W3 CBOMX
BO3MO>KHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAauBaTh OTHOIIICHHS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3pemaTh KOHMOIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJCINCH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa 0Tcuéra, abCONMIOTHO TBEPAOE TEIO,
WJICAUTbHBIN a3, MOJAEIHN CTPOCHUS Ta30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (uU3MUECKHUe SBJICHUS (IPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIPHO-KUHETUYECKOU TEOPUU CTPOEHHMS BEIIECTBA U



JNEKTPOAUHAMUKN:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSMOJMHEUHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tel, ABMW)KCHHE 10 OKPYXKHOCTH, HHEpLu,
B3auMozeicTBue Ten, AMPQy3usi, OpOyHOBCKOE ABMKEHUE, CTPOEHUE KHUIKOCTEH
U TBEPIBIX TEJI, U3BMEHEHNE 00BEMA TeJl IIPU HArpeBaHUM (OXJIAXKIEHUH ), TEIIIOBOE
paBHOBECHE, HUCIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAJLIA3ALMA, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, [IOBBILICHHUE JABJICHUA Ta3a IIPU €r0 HAarpEBaHUU B 3aKPBITOM
cocyle, CBA3b MEXKAY [apaMeTpaMu COCTOSHHMS Ta3a B H30Ipoleccax,
JJIIEKTpU3ALM TeJl, B3aUMOJEHCTBUE 3apsJI0B;

OIKCBHIBATh MEXAHWYECKOE [BUKEHHE, WCIOJIb3Ys (PU3MUECKHE BEIUUYHUHBI:
KOOpAMHATa, IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CWIIa,
HMMILYJIbC T€JIa, KUHETUYECKas dHEprus, IOTCHUUAIbHAA 3HEPIUsd, MEXaHUYecKas
paboTa, MexaHMYecKas MOIIHOCTh; IPU ONHWCAHUM MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHUS] U E€AUHMUIIBI,
HaxXoAUTh (OPMYJIbl, CBA3BIBAIOIINE JTaHHYIO (PU3NYECKYIO BEIUUYHUHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBIICHUS,
UCIIONb3ysl (PU3MYECKHE BEJIMYMHBL: JABJIEHUE ra3za, TEeMIeparypa, CpeaHss
KUHETUYECKasi DHEPrus XaOTUYECKOr'0 JIBWIKEHUSA MOJIEKYJI, CpEeIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHeprus, padbora rasa,
KOA(PPUIIUEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JIBUraTels; IpHU ONKUCAHUU
MPaBUJIBHO TPAaKTOBaTh (DU3MUYECKUH CMBICI MCHOJb3YEMbIX BEJIWYUH, HX
0003HAYEHUs W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(pU3MYECKYIO BEIMYUHY C APYTMMHU BEIMYNHAM;

ONMUCBHIBATH U3YUYECHHBIC HIIEKTPUUYECKUE CBOWCTBA BEIIECTBA U MIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3HUECKUE BEIMUYMHBL: AJIEKTPUUECKUMN 3aps,
JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10J1, ITOTEHIHAII, PA3HOCTh IIOTEHIAAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIUYMH, MX OOO3HAYEHUS M E€JIMHHULIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOILIUE
JaHHYI0 (PU3MUECKYIO0 BETUUYHUHY C IPYTMMH BETUUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3YsS (PU3HMUECKHE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUs MEXAHWYECKOM JHEpPruy, 3aKOH COXPaHEHUS UMIIYJIbCa,
NPUHLHAI CYNEPNO3ULUMN CWJI, MPHUHIUII PABHONPABUS HMHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMUA BEIIECTBA, a30BBbIC
3aKOHBI, CBA3b CpEIHEH KMHETUYECKOU DHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TemmepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
ANIEKTPUYECKOro 3apsna, 3akoH KylloHa, Npu 3TOM pPa3iavyarh CIOBECHYIO
(GOopMyIHUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOrO MCIOJIb30BAaHUS B
MOBCEAHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUN U
IPOLIECCOB C HCIIOJIb30BAaHUEM IMPSIMBIX W KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopMmympoBaTh MmpoOIeMy/3aady H THUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY H3 MPEAJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, IIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTU  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
WCTIOJb30BAaHUEM TMPSAMBIX U3MEPEHUM, MPU STOM KOHCTPYUPOBATH YCTAaHOBKY,
buKcHpoBaTh PE3yIbTATHl MOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BAHNUS,

coOiroaTh npaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIEIOBAHUI B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM U IMPOEKTHOU
JESATEIbHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1AOOPATOPHOIO
obopy10BaHuS;

pemaTrh pacuéTHblE 3aJa4d C SBHO 3aJlaHHON (DU3MYECKON MOJEINbIo,
UCIIONb3Ys (PU3NUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAIM3a YCIOBUS 331a4n
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIbI,
HeoOXonuMbIe NJisi €€ PEeIIeHUs], TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTh
MOJIyYeHHOTO 3HAYCHHS (PU3UUECKOU BEIMYUHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BBICTPAUBATh JIOTHYECKU HETIPOTHBOPEUUBYIO
LEMIOYKY PAaCCY>KIEHUM C OMOpOM Ha HM3YyUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIIOJIb30BaTh npu  pemieHnd  y4eOHBIX  3a/Jad  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YYeOHON U HAYYHO-TIOMYJISIPHON MH(OpMAIUH, TOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAJIU3UPOBATH MOTydYaeMyr0 HH(POpMaIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIaa POCCUMCKUX M 3apYOSKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IIPOLECCOB OKPY’KAIOIIETO MHpa, B Pa3BUTUE
TEXHUKU U TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS MO (U3UMKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpaIleHuH ¢ MPUOOpaMU U TEXHUIECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPY KaIOILEeH Cpejie;



paboTaTh B TIpYyIIE€ C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYIIbl, PAMOHAIBHO paclpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBaTHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM IPOOJIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ACSITEIBHOCTU JIOAECH, LIEJIOCTHOCTh U €IUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUILBl MPUMEHEHHUS W3YUYEHHBIX (U3UYECKUX MOJEIIEH:
TOYEYHBIN 3JEKTPUUECKUH 3apsij, JTy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, s/IepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOIO f]pa IMpU pPEUIeHUU (PU3NYECKHX
3aj1ady;

pacrno3HaBaTh (pU3NUYECKUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
OPOBOJHUK C TOKOM W JBWXKYIIUICS 3apsij, 3JEKTPOMAarHUTHbIE KOJICOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKCHHE, IPEIOMIICHUE,
uHTephepeHus, audpakuus W TOJApU3alMs CBETa, JHCIEpCUs CBETa,
dboTornekTpuueckuit 3pdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHAas
PaAMOaKTUBHOCT;

ONMCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TPOBOAUMOCTh  PA3MYHBIX  Cped) |
ANIEKTPOMATHUTHBIE SABJIEHHS (IIPOLIECCHI), UCHOJB3Yys (PU3NUYecKue BEIUUYHMHBIL:
ANEKTPUYECKUI 3apsijl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHE, AIEKTPHUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOABIDKYIIAs cuia, paboTa TOKa,
UHAYKIUST MAarHATHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTh
KaTyUIKW, HEPIrusl 3JIEKTPUYECKOTO M MArHUTHOTO IMOJIEW, MEepuoi W 4YacToTa
KojeOaHuii B KoyieOAaTEIbHOM KOHTYpe, 3apsii M CUJla TOKa B Mpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX ~KOJeOaHWW, (HOKYCHOE pacCTOsIHHE U
ONTHUYECKasi CUjia JIMH3bL, NMPU OMUCAHUM NPABWIBHO TPAKTOBATH (U3NYECKUI
CMBICJI HCIOJBb3YEMBIX BEJIWYMH, WX OO0O3HAYEHUS W EAUHUIBI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOUIME JAHHYIO (U3WYECKYI0 BEIMYUMHY C APYTHUMH
BEJIMYUHAMU;

ONMCHIBATh HW3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJbB3YS
(¢u3znyecKkue BETUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI H



4acToTa CBETa, SHEPTHUs U UMITYJIbC (POTOHA, IEPUOA TIOTypacmaia, SHEPTus CBsI3U
aTOMHBIX fJep, MPH ONHWCAHUU TPABUIBHO TPAKTOBaTh (UIUUYECKUN CMBICTT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMUIIbI, YKa3bIBaTh (OPMYIIbI,
CBA3BIBAIOIIME JIaHHYI0 (U3UYECKYI0 BEIMYUMHY C JPYTUMH BEJIWYUMHAMU,
BBIYHCIISATH 3HAUCHHUE (DU3HUECKON BEIIMUUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIE0BATEIBHOTO U NapajlIeIbHOTO
COCIMHEHMSI TPOBOJHMUKOB, 3aKkoH Jlkoyns—JleHna, 3akoH 3JIEKTpPOMarHUTHON
UHAYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEHHE ODWHINTEHHa st (oTodddexra,
3aKOH COXPAaHEHWS! HHEPruHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHs MacCcOBOro 4Mcia, mocrynarsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Mpu 3TOM paszindaTh CIOBECHYIO (POPMYIINPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHWE U YCIOBHUS (TpaHULBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEIETSATH HANIPABICHNE BEKTOPA HHIYKIIMM MAarHUTHOTO TOJIS POBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh UM OIHCHIBAaTh H300paKEHHE, CO3/1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
MPOIIECCOB C HMCIOJB30BAaHWEM TPAMBIX W KOCBEHHBIX HM3MEPEHUH: TPHU ITOM
dbopmynupoBath mTpoOJeMy/3agady M TUMOTE3y Y4eOHOro DKCIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAUTH OMBIT U
(opMyIMpPOBATH BBIBOIBI;

OCYIIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
ATOM BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX HU3MEPEHHM: TpU OSTOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOTYYEHHON 3aBUCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpaduKoB, eNaTh BBIBOBI IO PE3yIbTaTaM UCCIICOBAHHS,

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAHUI B
paMKax y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1TaOOpPaTOPHOIO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHON (U3MYecKor MOAENbIo,
UCIOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHS 33/1auul
BbIOMpaTh (PU3MUECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BETUYUHBI U (HOPMYJIBL,



HEO0OXOAMMBIE I €€ PEIIeHMs, TPOBOJUTh PAacUEThl U OLEHUBATh PEATBHOCTH
MOJIy4YE€HHOTO 3HAUYCHUS (DPU3UUECKON BEIIMYUHBL

peniaTh Ka4eCTBEHHBIE 3aa4M: BBICTPANBATh JIOTUYECKHA HEMPOTUBOPEUHUBYIO
LEMOYKY PacCyKIECHUH C OMOpOM Ha HM3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH W
(puznyeckue sIBICHUS;

UCII0JIb30BAaTh Opd  pelleHud  y4eOHBIX  33Jady  COBPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JJISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTABJICHUS yUeOHOU U HAYYHO-TIOMYJISIPHOM MH(pOpMAINK, TOTyYEeHHOU 13

Pa3IMYHBbIX UICTOYHUKOB, KPUTUYECKH aHAIU3UPOBAThH MOJYyYaeMy0 HH(pOpMaIIHIO;

OOBSICHATh NPUHLUMUIBl JEMCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh YCIOBHs UX O€30MACHOTO HUCIIOJIb30BAHMS B MOBCEAHEBHOM

KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE IPOLECCOB OKPY)KAIOIIETO MHpa, B PA3BUTHUE
TEXHUKU U TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
UIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOIO
MTOBEJICHUS B OKPYKAIOIIEH CpEJIE;

paboTaTh B TpyIIE C BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX pOJIEH,
IJIaHUPOBATh pabOTy TPYIIbl, PAUUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJI€KBAaTHO OLEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoauuecTBo yacoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabusie | Ilpakruyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O TIO3HAHUSA
11 @u3KKa ¥ METOJbl HAYYHOT'O MIO3HAHHUS 2 Et?[ij:lll;lr?:: di?)c{_.[ﬁ/l?{fﬂb 79
Oobopynosanne Touku
pocrta
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Touku
pocrta
bu6mmoreka [IOK
2.2 7
Hleamika https://m.edsoo.ru/7f41bf72
Oobopynosanne Touku
pocrta
bu6mmorexa [IOK
2. 1 1
3 3aKOHBI COXPAaHEHUS B MEXaHHUKE 6 httos://m.eds0o.ru/7f41bF72
Oobopynosanue Touku
pocrta
Hroro mo paznemy 18
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOU 9 1 bubmuoteka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
OobopynoBanue Touku



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

pocra

Bu6muoreka [JOK

32 OCHOBbI TEPMOHMHAMHKH 10 https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Touku
pocra

33 ArperaTHble COCTOSIHHSI BELLIECTBA. 5 bubnmoreka [JOK

®da30BEIC IEPEXoabl

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

Oobopynosanne Touku
pocta



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

Hroro no pazneny

24

Paznea 4. JIEKTPOAUHAMMUKA

bu6mmoreka [IOK
4+ ICKTPOCTATHRA 10 htps://m.eds00.ru/7f41bf72
Oo6opynoBanne Touku
pocTta
4 ITocTOstHHBIN MeKTpUYECKUl TOK. TOKU B 12 bubnumoreka LIOK
' pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Oo6opynoBanne Touku
pocTa
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoabusie | IIpakruueckue (mucpp )
NPOrpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. 3JIEKTPOANHAMUKA
MarnuTHo€ noJie. DIeKTpPOMarHuTHas bubnnoreka [IOK
11 11 1 3
MHIYKIUA https://m.edsoo.ru/7f41c97c
OobopynoBanue Touku
pocrta
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMAarHUTHbHIE 9 1 bubnnoreka [IOK
' KosIe0anus https://m.edso0.ru/7f41c97¢c
Oo6opynoBanue Touku
pocrta
MexaHuYeCcKUe 1 DJIEKTPOMarHUTHEIE bubnnoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
OobopynoBanne Touku
pocrta
bu6mmotexa I1IOK
2.3 10 3
Onrriia https://m.edsoo.ru/7f41c97c
OobopynoBanne Touku
pocra
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIIEITUAJILHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcHOBEI crnenuanabHOM TCOpHUU
OTHOCHUTCIIBPHOCTH

4

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

OobopynoBanue Touku
pocra



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

Hroro no pazneny

Pa3zgea 4. KBAHTOBAS ®U3UKA

41 DJIeMEHTHI KBAHTOBOM OITHUKHU buGnnorexa LIOK
https://m.edsoo.ru/7f41c97c
Oo6opynoBanue Touku
pocTa

4.2 Crtpoenue aroma bubmuorexa [JOK



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

https://m.edsoo.ru/7f41c97¢c

OobopynoBanue Touxku
pocTta

bub6mmoteka [IOK

4. A
3 TOMHOE SJIpO S https://m.edso00.ru/7f41c97c
OobopynoBanue Touxku
pocta
Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU

bubnnorexa [JOK
1 7
5) DneMEeHTHI ACTPOHOMUH U aCTPOPU3UKHI httos://im.edsoo.ru/7fALCO7c
OobopynoBanue Touku
pocra
Wroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
bu6nmmotexa [IOK
6.1 4
Obobuatomee nosTopetie https://m.edsoo.ru/7f41c97c
OobopynoBanue Touku
pocTa
Hroro no pazneny 4
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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