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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE IMOJIOKEHUI M TPeOOBAHUW K pe3ylbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxe c y4yétoM (eaepanbHOl paboueil MporpaMmbl BOCIUTAHHS U
KOHLIETIMK TpenojaBaHus ydyeOHoro mpenMera «dDusuka» B 00pa30BaTEIbHBIX
OpraHu3aLuAX Poccniickoit denepannu, peanu3yroImmux OCHOBHBI€
o0pa3oBaTenbHbIE TPOrPAMMBI.

CopnepxaHue mnporpaMMbl 1O (U3MKE HANpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOyyaromuxcs 10—11 knaccoB npu o0yueHun
X (u3MKe Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOJIX0JA.
[Iporpamma no ¢usuke cootrBercTBYeT TpedoBanusaM @I'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEIMETHBIM PE3YJIbTaTaM O0yUYEHUs, a TaKKe
YUUTBHIBAET HEOOXOJMMOCTb pEATM3ALUU MEKIPEIMETHBIX CBsI3ed (U3UMKH C
€CTECTBEHHO-HAYYHBbIMH Y4eOHBIMU NpeAMETaMu. B Hell onpenensoTcss OCHOBHbIE
e U3ydeHus (PU3UKU Ha YPOBHE CPEAHEro OoOIIero o0pa3oBaHus, JIaHUPYEMbIE
pe3yapTaThl  OCBOGHHMS Kypca (U3MKU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no (u3MKe BKIHOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (hU3uMKHU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTAThI 110 rojilaM 00y4eHUs;

e cojepxaHue yuyeOHoro npeamera «du3nka» no rogaM 00y4eHusl.

du3nka Kak Hayka O HauOojee OO0IIMX 3aKOHAX MNPUPOJbI, BBICTYIAs B
KayecTBe y4eOHOro MpeaMera B IIKOJIEe, BHOCUT CYILIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxkaromeMm mupe. IkonbHbI Kypc PU3HKK — CUCTEMOOOpa3yIoui
JUISL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeXar B OCHOBE TMPOILIECCOB M SBJIEHUN, H3y4yaeMbIX XHUMHUEH, OHOJIOTHEH,
dbuszuyeckoit reorpadueit u  actpoHomwueil. Hcmonb3oBaHME U AKTHBHOE
npuMeHeHHue (U3MYECKUX 3HAHUWA  ONpeneisieT  XapakTep M pa3BUTHUE
pa3HoOOpa3HbIX TEXHOJIOTUH B c(pepe FIHEPTETUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
NOJIYYEHHUSI HOBBIX MAaTepUAJIOB C 3aJaHHBIMHM CBOMCTBaMHU W JApyrux. M3ydyenue
(U3HKM BHOCUT OCHOBHOM BKJIaJl B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAP TUHBI
Mupa oOydaromuxcs, B (OPMUPOBAHHE YMEHUW NPUMEHSTh HAYYHBIA METOJ
MO3HAHUS TP BBINOJIHEHUU UM YUEOHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca (hu3uKH 411 ypOBHS CPEIHEr0 001IEro 00pa3oBaHus MOJ0KEH
psia ued, KOTOpble MOYKHO paccMaTpUBaTh KaK MPUHIUIIBI €0 MTOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3AenoB (DU3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (pusuku
o0bemMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTCS
dbopMHpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTepuu, BEIIECTBE U
noJe.

Hoes ecymanumapuzayuu. BEE peanuszanus mTpeAnojaraet HCIOIb30BaHUE
IYMaHUTapHOTO TOTEHIMana (U3MYECKOW HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS
(bu3KKY ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHY €CKUMU, HPABCTBEHHBIMHU
Y DKOJIOTHYECKUMU TIPOOIeMaMH.

Hoes npuxnaonoii nanpaenennocmu. Kypc pusuku npenrnonaraetr 3HaKOMCTBO
C MHUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHUIOKEHUN H3YUECHHBIX
TEOPUHU U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEACTBOM BBEICHHS DJIEMEHTOB
COJIEp’KaHMsI, TOCBAIIEHHBIX OKOJOTMYECKUM TIpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHUM, a Takke OOCYXKIECHUS
po0JieM parmoOHAIBLHOTO MPUPOIOTOIB30BAHUS U 9KOJIOTHUECKOM 0€30MacHOCTH.

CTep>XKHEBBIMU DJIEMEHTaMU Kypca (UM3UKH Ha YPOBHE CpeIHEro oOIero
oOpa3oBanus SBISIIOTCA Guznueckue Teopun (PpopMUpoBaHUE TMPEIACTABICHUA O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON TEOPUH, PO (PyHIaMEHTAIBHBIX 3aKOHOB U
MIPUHITUTIOB B COBPEMEHHBIX MTPEJICTABICHUSX O MMPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, Il OMUCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUN U MTPOIIECCOB).

CucTeMHO-IeITeTbHOCTHBIA MOAX0 B Kypce (U3MKU PEeaTu3yercs Mpexie
BCEro 3a CU€T OpTraHU3alMU SKCIEPUMEHTAIBHON NEATeIbHOCTH 00YYaroluXCsl.
J11st 6a30BOTO YpOBHS Kypca (PU3UKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTJa0OPATOPHBIX pabOT, KOTOPBIE B IPOrpaMme
no (usuke oObEAUHEHBI B OOIIMI CIHUCOK YYEHHYECKHUX MPAKTHYECKUX pPaloT.
Brinenenne B yka3zaHHOM IepedyHE JIaDOpATOPHBIX paldOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS y4aCTHUKAMH 00pa30BaTENILHOIO IMpoliecca
UCXOJs1 U3 0COOEHHOCTEH TUIAaHMPOBAHMS M OCHaleHusi kabunera usuku. [lpu
TOM OOecreunBaeTCs OBJIAJICHUEe OOY4alOU[MMUCA YMEHHUSIMU TIPOBOIUTH
KOCBEHHBIE H3MEpPEHHUS, HMCCIEAOBAHUSA 3aBUCUMOCTEH (DU3MYECKUX BEIMYUH U
MIOCTaHOBKY OMBITOB IO MPOBEPKE MPEATIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHue yAenseTcs pelIeHHI0 PacCuETHBIX U KAUeCTBEHHBIX 3a]1ay.
[Tpu 3TOM 117151 pacu€THBIX 3a71a4 TPUOPUTETOM SIBISIOTCS 3a/1a4U C SIBHO 33JJaHHOMN
busznuecko MOENbI0, TO3BOJISAIONIME TMPUMEHATh U3YYCHHBbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO pazjelia Kypca, TaKk U HMHTETPUPYs 3HAHUS U3
pasHbIX pa3aenoB. JlJis Ka4yeCcTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3a7aHusl Ha
0oOBsiCHEHUE MpPOTEKaHUs (PU3NYECKUX SIBIEHUN M TMPOIECCOB B OKPYXKArOIICH
KU3HU, TpeOyromme BblOOpa (U3MYECKOW MOJIENU I CUTYallMd MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ TpedoBanusamMu @I'OC COO k MaTepuaibHO-TEXHUIECKOMY
obecrieueHnto y4eOHOTro mporecca 0a30BbI YpOBEHb Kypca (PU3UKU Ha YPOBHE
cpemHero oOmiero oOpa3oBaHUs JOMKEH H3y4aThCsd B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (U3MKU WIM B YCJIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOrO IukJia. B kabunere GU3NKU JOKHO OBITH HEOOXOAUMOE
naboparopHoe OOOpYAOBaHUE JJi BBIMOJHEHHUS YKAa3aHHBIX B IMpOTrpamMMme 10
bu3KMKe yYEHUYECKUX MTPAKTUYECKUX padOT U JJIEMOHCTPAIlMOHHOE 000pYAOBaHUE.

JemoHcTpanmonHoe oOopyaoBaHue (OpPMHUPYETCs B COOTBETCTBUU C
OPUHIIMIIOM MUHHUMAJIBHON  JIOCTATOYHOCTH U OO0ECHeuYMBaeT IMOCTAaHOBKY
MEPEYUCIECHHBIX B TIpOorpaMme IO (PHU3MKE KIIOUYEBBIX JIEMOHCTpAIMA IS
UCCIICIOBAHUSI ~ M3Y4YaeMbIX  SBJICHUM M  TPOLIECCOB, OMIHPUYECKUX U
(dbyHIaMEHTATbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHOEe 00OpyJOBaHHE [UIS YYCHHUECKHX MPAKTHICCKUX padoT
dopMupyeTCcsi B BUIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIeUYMBaeTCs B pacuere
OJIHOTO KOMIUJIEKTa Ha JBYyX oOydaromuxcsi. TemMaTHuecKue KOMIUICKTHI
71a00paToOpHOTO O00OPYIOBAHUSA JOJKHBI OBITh TMOCTPOEHBI Ha KOMILJIEKCHOM
WCIOJIb30BAaHUM aHAJIOTOBBIX U IMGPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
U3MEPHUTEIHHBIX CHCTEM B BUJIE IU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIETISIMU U3y4deHUsT GU3UKH B 00I1IeM 00pa30BaHUU SIBISIOTCS:

e (opMHpOBaHHE HHTEpPEca W CTPEMJICHHS OOydJaromuXcs K HAydHOMY
U3YUYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUIEKTYaJbHBIX U TBOPUYECKHX
CIIOCOOHOCTEM;

e DPa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MO3HAHU U (OPMUPOBAHUE
UCCIIEJIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIINM SIBICHUSIM;

e (opMHUPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3y/IbTaTa H3yICHHsI OCHOB
CTpOEHUS MaTEepPUH U (PyHTAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

e (¢dopMHupOBaHHE YMEHHH OOBSACHATH SBJICHUA C HCIOJIH30BAHUEM
(bu3MUecKUX 3HAHUN U HAYYHBIX JIOKA3aTeNbCTB;

o (opMHUpOBaHUE TPEICTABICHUNA O PO (DU3WKHU IJIs Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU W TEXHOJIOTHH.

JlocTikeHne 3THX TeNiell 00ecreunBacTCsl PEIIeHuEM CIEeIYIOIMNUX 3a1ad B

npoIecce M3y4eHus Kypca QU3uKH Ha YPOBHE CpeHEro ooIiero oopa3oBaHusi:

e MpUOOPETEHHE CUCTEMBI 3HAHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUAX, BKIIOYAs MEXaHWKY, MOJICKYISIPHYIO (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PH3UKY U AJIEMEHTHI acTpODU3UKH;

e (dopMHpOBaHHE YMEHHH TNPUMEHATh TEOPETUYCCKUE 3HAHUS IS
OOBsICHEHUsT (U3MYECKHUX SBICHUW B TIPUPOJAE W IS TPUHATHA
NPAaKTHYECKUX PEIICHUH B TIOBCEIHEBHOM JKU3HH;



e OCBOCHHE CIOCOOOB pEIICHUS PAa3IMYHBIX 337ad C SBHO 33JaHHOU
dbusznuecko MOJENbI0, 3a7a4, MOAPa3yMEBAIOIIUX CaMOCTOSITEIBHOE
co3nanue (puU3nUecKoi MOCIIH, aleKBaTHON YCIOBHUSAM 3aa4H;

e TMOHUMaHWE (PU3NYECKHX OCHOB U TPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHUYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSITEJIHOTO IUIAHUPOBAHUS U IPOBEIACHUS
bu3nUecKnX IKCIEPUMEHTOB, aHAllM3a M HUHTEPHpETalud HHPOPMAIIUH,
ONpeIETIEHUsI TOCTOBEPHOCTHU MOJTYUYEHHOTO PE3YJIbTaTa;

e CO3JAaHHUE YCJIOBUU JUIA Pa3BUTHUS YMEHUM IPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM AEATEIIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CpeIHEro oOIIero
obpazoBanust otBoauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[lpennaraemslii B mporpamme MO (U3UKE TMEpeYeHb JIADOPATOPHBIX M
MPAKTUYECKUX pPabOT SBISETCA PEKOMEHJOBAHHBIM, YUUTENh JIeNaeT BBIOOD
POBEJICHUST JTA0OpAaTOPHBIX pabOT W ONBITOB C YYETOM WHAWBHUIYAJTbHBIX
0COOEHHOCTEH 00yJaroIUXCS.



COJEP)KAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. ®usuka u MeTObI HAYYHOT' O MIO3HAHMS

®usuka — Hayka o npupoje. Hayunble METOAbl MO3HAHUS OKPYKAKOLIETO
Mupa. Poiib 3KcriepuMeHTa U TEOPUHU B IPOLIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT
B (husHKe.

MonenupoBanue ¢Gu3MUECKUX SBIEHUN W TMpolleccoB. HayuHble TUMOTE3HI.
duznyeckrue 3aKOHbI U Teopuu. ['paHUIIbI MPUMEHUMOCTH (U3HUUYECKUX 3aKOHOB.
[IpyHUMI COOTBETCTBUSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHWU COBPEMEHHOM HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKON AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AnarnoroBeie U 1UGPOBBIE HIMEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKEHHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpemHsii CKOPOCTb, MIHOBEHHas CKOpPOCTb) H
YCKOPEHUE MaTepUallbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMbl KOOPIUHAT.
CiioxeHue nepeMeleHn U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsMOJIMHEITHOE aBMxKeHue. ['paduxu
3aBUCHUMOCTM KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH M NepeMEIICHHs
MaTepUaIbHON TOYKU OT BPEMEHH.

CBoOoaHoe majieHue. Y CKkopeHue cBoOOOHOTO MaICHHUS.

KpuBonmHeHOE NBUKEHNE. [|BUKEHNE MATEPUATIBHON TOUKH 10 OKPYKHOCTH
C MOCTOSSHHOM IO MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHAsT CKOPOCTD.
[lepuon u yacrora odpamenus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckue yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHJIOMETP,
JIBUKEHHE CHAPSI0B, LIEMTHbIE U PEMEHHBIE MepeadH.

Jlemoncmpayuu

Mopgenbs cucTemMbl OTCUETA, WILTIOCTPALUS KUHEMAaTUYECKUX XapaKTEPUCTUK
JBUKECHMUSL.

[IpeoGpa3oBanue ABMKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO31yX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmroneHue nABM)KEHHsI Tella, OpPOLIEHHOTO MOJ YIVIOM K TOpPU30HTY H
TOPU30HTAIBHO.



H3mepeHne yCKOpeHHs: CBOOOTHOTO ITaICHUS.

HampaBneHnue cKkOpoCcTH MpU JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3yueHne HEpaBHOMEPHOIO ABMIKEHUS C LIEJIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOWIEHUSI MEXAY MYTSMH, HPOWIEHHBIMU TEJIOM 3a
MOCJIE/IOBATENIbHBIE PAaBHbIE TIPOMEXYTKM BPEMEHUM IMIPU PaBHOYCKOPEHHOM
JIBU>KECHUU C HAYaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne 1BUKEHUS IapUKa B BI3KOW KUJIKOCTH.

W3ydenne nBHKEeHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyunumn  otHocutenbHOCTH  ['aymmies.  IlepBeii  3akoH  HproToHa.
HNuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoii 3akon HeroToHa niis
MaTepUAIbHOM TOUYKU. TpeTui 3akoH HproTOHA [711 MaTepUanbHBIX TOYEK.

3akoH BcemupHOro TtsaroreHus. Cuna Ttsxectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKoibxkenus, kauenus). Cuna tpenus. Cyxoe
Tpenne. Cuiia TpeHUs CKOJIbKEHUS U cuia TpeHus: nokosi. Koadgduiment tpeHus.
Cuita conpoTHUBIICHUS NTPU ABUKEHUH TEJa B )KUAKOCTH WM Ta3e.

[loctynarenbHOE 1 BpaliaTeIbHOE JBUKEHUE a0COIIOTHO TBEPAOTrO Tea.

MoOMEHT cuiIbl OTHOCHTENBHO OCHU BpamieHus. Ilmedo cuibl. YcioBus
paBHOBECHS TBEPIOIO TENA.

TexHu4yecKkne yCTpOMCTBA W NPAKTHUUECKOE IPUMEHEHUE: MOJAIINUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHEHHME MacC B3aUMO/JIEH CTBYIOIIUX TElL.

Bropoi 3akon HeroToHa.

N3mepenue cuil.

CroxeHue cul.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT AehOpMaIiHH.

Hesecomocts. Bec Tena npu yCKOpEHHOM NMOABEME U TIAJICHUU.

CpaBHEHME CUJI TPEHHS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomol

M3ydenue nBrxeHns OpycKa Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanre 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE U
pe3nHOBOM oOpa3slie, OT ux AehopMaIivH.

HccnenoBanue ycinoBUM paBHOBECUs TBEPAOrO TeIa, HUMEIOLIETO OCh
BpAaLLCHUS.

Tema 3. 3akousl coxpanenusn 6 mexanuke

Nmnynbc maTepuaibHOM TOUKHM (TeNla), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
NMnynsc cuibl U U3MEHEHHE HMIYJbca Tella. 3aKOH COXPAHEHHS HMMITYJbCA.
PeakTuBHOE IBUKECHHE.

Pabota cuiabl. MOIITHOCTD CHUJIBL.

Kunernueckas sHeprusi marepuaibHON TOuku. Teopema 00 W3MEHEHHUH
KUHETUYECKOW SHEPTHUU.

[TorenunanbHast SHEPIUs. [TorenunanbHas DHEPIUs YIPYyTo
nedpopMHUpOBaHHOM NMpYXUHbI. [loTeHIIMaTbHAs YHEPTHA Tena BOJIN3U TOBEPXHOCTH
3emun.

[loTeHuManbHble U HENOTCHLUAIbHBIE  CHIIBL. CBs3p  paboOTHI
HEMOTEHIMATbHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW DIHEPTUU CUCTEMBI TEN. 3aKOH
COXPAHEHUSI MEXaHUYECKOU IHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHrnueckne yCTpOMCTBAa M IPAKTUUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPYXKUHHBIW MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMANTBHOM SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuti sxcnepumenm, 1abopamopHie pabomol

M3ydenne aOCONIOTHO HEYMPYroro yjaapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAITHUKOB.

HccnenoBanue cBA3u pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHWYECKOW DHEPTUU
TeNa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MousekyasipHast Gu3dnuka u TepMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHHUSI MOJEKYJISIPHO-KUHETUYECKON TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMMOJICHCTBHS YacCTUI] BeulecTBa. Monenu CTpOEHMs ra3oB, XUIAKOCTEH U
TBEPABIX TNl U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosekya. KomnuectBo Beniectna. [locrosHnas ABorapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkama temnepatyp
Llenbcus.



Mopgens  uneanbHoro ra3a. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETUYECKONW TEOpUU HJealbHOTO Ta3za. AOCONIOTHAs TemIepaTrypa Kak mepa
CpeIHEH KWHETUYECKOW SHEPIHMM TEIUIOBOrO ABHMXKEHHMS dYactuil rasza. [llkama
temneparyp KenbBuna. 1'a30Bbie 3aKkoHBI. YpaBHeHHe MeHneneeBa—KiianepoHna.
3akoH JlanmbroHa. M3ompoiiecchl B UI€AIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mMpeacTaBiIeHUE HU3OMPOIIECCOB: HU30TEpPMa, H30X0pa,
u3obapa.

TexHu4yeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME IUCKPETHOE CTPOEHHE BellecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKHUX COCNHEHUM.

OnbITel 10 TUMQY3UU KUTKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JIBHKEHUS.

Moguens onbiTa IlTepHa.

OnbIThI, JTIOKA3bIBAIOIIINE CYILIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aMMOJCHUCTBUS.

Mojenb, WIIIOCTPUPYIOIas TPUPOAY JIaBJICHHUS Ta3a HA CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHHE COCTOSIHUSI HJI€AIBHOTO Trasa,
M30MPOIIECCHI.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUM
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKY [TApAMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoauHamuueckas cucTeMa. BHYTpEHHSIE SHEPTHUS TEPMOJIUHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHenus. KonnuecTBo temnotel u pabota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  MJACAIbHOTO  raza.  Buubel  Temonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIUA, U3IyUYCHHUE. Y IeIbHAs TEIIOEMKOCTh BEIIECTBA.
KonuyecTBo TEIIOTHI MpHU TEIUIONEPEAAYE.

[lonsitue o0 ammabarHoMm miporiecce. I[lepBBIM 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHue mepBOro 3aKoHa TEPMOJMHAMUKH K u3ompoieccaM. ['paduueckas
WHTEpIpeTalus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHIMIBI ~ JEHCTBUA ~ TEIUIOBBIX  MAIIHWH.
[IpeobpazoBanust ’HEpPrud B TEIUIOBBIX MariuHax. KospduuueHT mosie3Horo
neicTBus TeroBod MamuHbl. [lukn KapHo u ero xosd@uimeHT moje3HOTO
JEHCTBHS. DKOJIOTHYECKHE MPOOIEMbI TETUIOOHEPTETUKH.



TexHHueckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTATElb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJIOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEPTHH Tela TMPU COBEPIICHUU PAOOTHI: BHUIET
npoOKH W3 OYTBIIKM TOJ JACWCTBUEM CXKAaTOro BO3AyXa, HarpeBaHue d(dupa B
JaTYHHOU TpyOKe myTEéM TpeHus (BUIC0IEMOHCTpaIus).

M3MmeHeHre BHYTPEHHEN SHEPTUHU (TeMIIepaTyphl) Tella IPU TeIionepeaaye.

OnpIT 10 a1MabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM ).

Monenu napoBoi TypOWHBI, IBUTATENsl BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3mepenne ynenbHON TEeII0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eeuecmea. Pazoevie nepexoovl

[TapoobOpazoBanuie u koHneHcanusa. Vcnapenue u kumneHue. AGCONIOTHAs |
OTHOCHUTEJIbHAS BIIAKHOCTh BO3AyXa. HacellleHHbIM mnap. YAenbHas TermioTa
napoo0Opa3zoBanusl. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT J1aBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. JXugkue kpuctamwibl. CoBpeMeHHble MaTepuanbl. [lnaBineHue u
KpUcTaiu3anus. Y ienbHas TerioTa miasineHus. Cyonumanus.

VYpaBHeHHE TEMIIOBOTO OallaHca.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOEC IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEpUAIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu moHUKEHHOM J1aBJICHUH.

CniocoObl U3MepeHus BIaKHOCTH.

Habmtonenre HarpeBanus 1 TUIaBICHUS KPUCTATUYECKOTO BEIeCTBA.

JleMoHcTpalus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

H3mepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Pa3nen 4. JjekTpoaHAMHKA
Tema 1. dnekmpocmamuka
DIeKTpr3anus Te. JNEKTPUIECKUM 3apsl. J(Ba Buaa 3MEKTPUUECKUX 3apS0B.
[IpoBOOHUKH,  OUANEKTPUKH W TOJYHPOBOAHUKHA. 3aKOH  COXPAHEHHS
ANEKTPUUECKOTO 3aps/ia.
B3anmonericteue 3apaoB. 3akoH KynoHna. To4eUHBIN 2IIEKTPUYECKUAN 3aps .
Onektpuueckoe mnosie. Hampsoxk€HHOCTh  3yieKTpuuyeckoro mnojis. [IpuHiun



CYNEPNO3ULUU DIIEKTPUUYECKUX MOJIEU. JIMHUK HaNpsKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun snexktpocraruueckoro noss. [loreniman. PazHocTs moTeHnanos.
[IpOBOMTHUKHM M JUAJIEKTPUKU B DIIEKTPOCTATHYECKOM IToje. JludnexkTpuueckas
IIPOHHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh MIIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHAECHCaTopa.

TexHrnueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
DIIEKTPOMETP, DJEKTPOCTATUYECKass 3allliTa, 3a3eMJICHHE JJIEKTPONpPHOOPOB,
KOHJEHCATOP, KOIMUPOBAIBHBIN annapar, CTpyHHbINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIMI JEUCTBUSI DIEKTPOMETPA.

B3anmopelicTBre HadIEKTPU30BAHHBIX TEI.

DIEeKTpUYECKOE TOJIE 3apsIKEHHBIX TEJl.

IIpOBOIHHUKH B IEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3alluTa.

JIM3IIEKTPUKY B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaropa OT IUIOIIaau
IJIACTUH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUYECKON IMPOHUIIAEMOCTH.

DHeprusd 3apsHKEHHOTO KOHIEHCaTopa.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

N3mepenune 251eKTpOoEMKOCTH KOHIEH caTopa.

Tema 2. Ilocmosannwtii 31ekmpuyeckuit mok. Toxu é paznuunlx cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMUS AJIECKTPUYECKOTO TOKA.
Hcrounnku Toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon Oma AJig yyacTka [elu.

DNEKTPUYECKOE CONPOTHUBJICHUE. YIEJIBHOE COMPOTHUBIICHUE BEIICCTBA.
[locnenoBarenbHOE, MapAILIEIBbHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

Pabora »snekTpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DONEeKTPOABUIKYIIAsl CUJIa U BHYTPEHHEE COINPOTUBIIEHWE MCTOYHUKA TOKA.
3akon Oma Jij1s1 TTOJTHOM (3aMKHYTOM ) A1eKTprueckoil 1ienu. KopoTkoe 3aMbIkaHUeE.

DNeKTpOHHAss  NPOBOJUMOCTh  TBEPJBIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIICHUSI METAIJIOB OT TeMmnepaTypbl. CBEpXNPOBOAUMOCTb.

DneKkTpuyecKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[ToynpoBOAHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIUMOCTD
oJTyIIpoBoTHUKOB. CBoMcTBa p—N-niepexoa. [TomynpoBoIHUKOBEIE TPHUOOPHI.

ONEeKTpUYeCKHid TOK B  pacTBOpax M  paciuiaBax  dAJIEKTPOJIUTOB.
DNEKTPOIMTUYECKAs TUCCOIUALIMS. DIEKTPOIIHU3.



OnekTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSATEJIbHBIN
pazpsan. Monnus. [lnazma.

TexHnueckne YCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: aMIepMeTp,
BOJITMETP, pEOCTaT, HWCTOYHUKU TOKA, DIIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/I,
TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN IUO/, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HaIpsHKEHUS.

3aBUCUMOCTb COINPOTHUBJICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI,
IJIOIIAM ITOIIEPEYHOr0 CEYEHUS U MaTepuaa.

CwmenaHHOE COeTMHEHUE TIPOBOHUKOB.

[IpsmMoe wu3MepeHue DBIeKTPOABMXKYLIEH Cuibl. KopoTkoe 3aMblKaHue
rajibBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIEPATYpPHI.

[IpOBOIMMOCTB BIEKTPOIIUTOB.

HckpoBoli pa3psia ¥ IPOBOIUMOCTb BO3AyXa.

OnHOCTOPOHHSIA MPOBOAUMOCTD JTNOA.

Yuenuueckuti sxcnepumenm, 1abopamopHie pabomol

N3yueHune cMenanHoro COeqUHEHUs PE3UCTOPOB.

H3mepeHne 31eKTpOABMKYIIEH CHIIbI UCTOYHHUKA TOKA U €T0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexTpomnusa.

MexnpeamMerHblie CBA3U

M3ydenne kypca gusuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
y4E€TOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTuKH,
OMOJIOTHH, XUMHH, TEOTPAPUN U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBIEHUE, HAYYHbIA (paKT, rumore3a, (pusmyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOJIIOICHHE, IKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHUE CHUCTEMBl ypaBHEHUM, JWHEHHas QYHKIUA,
napaboiia, Turnep6oia, ux rpa@ukd U CBONCTBA, TPUTOHOMETpUYECKHE ()YHKIINH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOECKIMU HA OCU KOOPAUHAT, CJI0KEHHUE BEKTOPOB.

buonoeusa: mexannyeckoe NBWKEHHE B >KMBOM mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJIbI TEIJIONEpPENayH, TEIUIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B )KHBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOMCTBA TBEPBIX TEN, )KUAKOCTEN U ra30B,



DIIEKTPUYECKHE  CBOMCTBA  METAIOB,  DJIEKTPOJIUTUYECKAs  JIUCCOIIMAIIMS,
rajibBaHUKa.

l'eoepaghus: BMaxXHOCTH BO3IyXa, BETPBI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeodbpa3zoBaHUE JBUKEHHUI C HCIIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs] B TEXHUKE, MOAIIUIHUKY, HCIOIb30BaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET U JPYrue), JABUTATENIb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYUEHUSI COBPEMEHHBIX MAaTepuajioB, B TOM YHCJIE HAHOMATEpUANIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3e€MJICHHE JJIEKTPONpPHOOPOB,
KCEPOKC, CTpYHHBIH IPUHTED, AJIEKTPOHArPEBATENbHBIC puoOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAaHUKA.

11 KVIACC

Pa3nen 4. djekTpoanHaMHKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHAA UHOYKUUA

[TocTtositHHBIE MAarHUTHI. B3anmMo1eiCTBUE MOCTOSIHHBIX MArHUTOB. MarHuTHOE
nose. Bektop MarHuTHOM HHAYKIMU. [IpyHIUIT Cynepno3uiu MarHuTHBIX MOJIEH.
JluHMM MarHuTHOW WHAYKIMH. KapTWHa JMHUM MarHUTHOM WHIYKIMA TIOJIS
MMOCTOSIHHBIX MAarHuTOB.

MaruutHoe moJie TpPOBOJHMKA ¢ TOKOM. KapTuHa JMHUN HWHIYKIUU
MAarHUTHOTO TMOJi JUIMHHOTO MPSMOI0 MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiictBue npoBOJHUKOB C
TOKOM.

Cuita Amniepa, €€ MOJ1yJib U HallpaBJICHUE.

Cuna JlopeHnia, €€ MoayJib M HanpasiaeHue. JBUKeHre 3apsKEHHONW YacTUILIbI
B OJHOPOJHOM MarHuTHOM Tosie. PaGota cuibl JlopeHiia.

SIBieHue DAIEKTPOMAarHUTHOM MHAYKIMU. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIUW. OJEKTPOJABWKYIIAg CUJa WHAYKIMUA. 3aKOH D3JICKTPOMArHUTHOM
uHaykiuu dapanes.

BuxpeBoe »siekTpuueckoe MmoJie. NEKTPOJABWKYINAS CUia HHAYKIUU B
MIPOBOJIHUKE, JBUXKYILIEMCS MOCTYNATEIbHO B OJHOPOJTHOM MAarHUTHOM ITOJIE.

[TpaBuio Jlenna.

NHayKTUBHOCTh.  SIBJI€HHME CAMOMHIYKIMU. OJEKTPOABHXKYIIAs CHJa
CaMOMHIYKIIHH.

DHEpPrusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckrne yCTpOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHUThl, JJIEKTPOMATrHUTHI, AJEKTPOJBUTATENIb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTHll, UHAYKIIMOHHAS 11€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHMKM MHIYKIIUY MAarHUTHOTO TOJIS.

B3aumopericTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

[evictBue cuiibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMATHUTHON UHAYKIIUH.

[TpaBuio Jlenna.

3aBUCUMOCTD 3JICKTPOABIKYILEH CUJIbI MHAYKIIMU OT CKOPOCTH HU3MEHEHMS
MarHUTHOTO TTOTOKA.

SIBneHne CaMOMHIYKIIAH.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

N3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MMOCTOSHHOIO MAarHUTA HA PaMKy C TOKOM.

HccnenoBanue sBIEHUS 31EKTPOMAarHUTHON UHAYKIIUH.

Paznes S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMpOMAZHUMHbLE KOJ1EOAHUSA

KonebarenbHass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KOJeOaHMS.
["apmonunueckue konebanus. Ilepuon, vacrora, ammiutyaa u ¢aza KojeOaHUM.
[IpyXvHHBIM MasgTHUK. MareMaTH4yecKuii MasTHUK. Y paBHEHUE T'APMOHHYECKUX
koJiebanuit. [IpeBpalenre sHepruu Mpu rapMOHUYECKUX KOJICOAHUSX.

KonebarenbHplii kKoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHbIE KOJEOaHUS B
UJCATbHOM KOJEOATeTbHOM KOHType. AHaJIOTUA MEXJIY MEXaHWUYECKUMHU U
ANEKTPOMArHUTHbIMU KoJieOanusimu. ®Popmyna TomcoHa. 3akOH COXpaHEHHS
HHEPrUM B UICATBHOM KOJIEOATETbHOM KOHTYpE.

[IpencraBnenue o0 3aTyXamMMUX KOJeOaHUSX. BbIHYX€HHbIE MEXaHUYECKUE
kojebanus. Pesonanc. BeIHYX/1€HHbIE 2IIEKTPOMArHUTHBIE KOJIEOAHHUS.

[lepemennbli  TOK. CUHYCOMOANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKa. AMIUIUTYJAHOE€ W JEUCTBYIOLIEE 3HAYEHHE CHJIbl TOKa H
HANPSHKEHUS.

Tpancdopmatop. [Ipons3BoACcTBO, Mepeaadya U MOTPeOICHUE IIEKTPUUECKOM
HEPruu. DKOJIOTHYECKHUE PUCKH NPU INPOM3BOACTBE 3JE€KTposHepruu. KymnbTypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUHU B TOBCEIHEBHOM )KU3HU.

TexHu4yeckne yCcTpoMcTBa M NPAKTUYECKOE ITPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, JIMHUM 3JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJjieOaTEIbHOW CHUCTEMBI (TPYKUHHBIA WM
MaTeMaTUYEeCKUN MasITHUK).



HaGmronenue 3aTyxaronmx KoiaeOaHui.

HccrnenoBanue CBOMCTB BBIHYXKICHHBIX KOJIEOaHUH.

HabGmronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIEC KOJICOaHUSI.

OcuumiorpaMmMsbl (3aBUCMMOCTH CUJIbI TOKA U HAIPSKEHUS! OT BPEMEHH ) JJIst
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mpu mocnegoBaTENbHOM COSIUHEHUU PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TUHUY 3TIEKTPOTIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomsl

HccrnenoBanue 3aBUCMMOCTH TEpUOIa MANbIX KOJeOaHUW Tpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MaccChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKa B IIEMU U3 MOCIEA0BATENIbHO COSMH EHHBIX
KOHJIEHCATOPa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31€KmMpoOMAZHUMHbLE 60IHbL

Mexanuueckue BOJHBI, yciaoBus pactpoctpanenus. Ilepuon. CkopocTtb
pacnpocTpaHeHusi W JuiMHa BOJIHBL. [lomepeyHbie W MPOJIOJILHBIE BOJHBI.
WNuTepdepenius u nudpakiims MeXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYyYEHHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomaruutHoi BosiHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPaXCHHUE, MPEIOMJICHHE, TOJISIpU3alius, 1udpakiius,
unTepdepenins. CKOpoCcTb AJIEKTPOMArHUTHBIX BOJIH.

[[Ikana >MeKTPOMarHUuTHBHIX BOJH. [IpuMeHeHue 37eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI PAAMOCBA3U U TENEeBUACHUS. Paguronokarusi.

DNEeKTPOMAarHUTHOE 3arps3HEHNE OKPY KAIOIEH CPEIbI.

TexHuueckue yCcTpOWCTBA W MPAKTHUUECKOE MPUMEHEHHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas TUATHOCTUKA B TEXHUKE U MEIUIIMHE, panap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedod, CBYU-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHHE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Konebmromeecst Ten0 Kak MCTOYHUK 3BYKA.

Habmronenue oTpakeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHimu u qudpakiini MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmtonenue cBs3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C AMIUIUTYAOU H
4acTOTOU KoJieOaHUM.



HccnenoBanre CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE,
noJisspu3ans, Tudpakius, HHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. IIpsMonnHENHOE pacnpoCTpaHEHHE CBETa B
oxHopoaHou cpeje. JIyd cBera. TouedHbIM HCTOYHHK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpakeHus cBera. [locTpoeHune m3o0pakeHuil B
IIJIOCKOM 3€pKae.

[Ipenomienue cBeTa. 3aKOHBI MIPEIOMIICHHS CBeTa. AOCOIOTHBIN MMOKa3aTeNb
npenomieHus. llosHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yroa IOJIHOIO
BHYTPEHHETO OTPaXEHUSI.

Hucnepcus cseta. CioxHbIN cocTaB Oenoro ceera. Lper.

Cobuparoiye 1 paccenBaromne JIMH3bL. ToHKas TuH3a. DOKYCHOE PacCTOsSHUE
U ONTHYECKas cujia TOHKOM JnH3bI. [locTpoenne n3o0paxkeHuii B coOMparonux u
paccenBarouX JUH3aX. PopMyiia TOHKOU JIMH3bI. Y BEIUYECHHUE, JABAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OM ETPUUECKON ONITUKH.

BonnoBas ontuka. HWaTepdepennms cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMIOAEHUST MaKCHMYMOB W MUHHUMYMOB B HWHTEp(eEpeHIIMOHHON
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hubpakuus ceeta. JudpakinumoHHas pemerka. Y ciaoBHe HAOIIOICHUS
[JIaBHBIX ~MAaKCMUMYMOB TMpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIIUOHHYIO PEIIETKY.

[longpuzanus cera.

TexHu4yecKkne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHWE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBINA anmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsiMonMHENHOE pPACHPOCTPAHEHHUE, OTPAXKEHUE W MPEIOMIICHUE CBETA.
OnTuyeckue npudopkI.

[lostHOE BHYTpEHHEE OTpakeHne. MoJienb CBETOBO1A.

HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOMNa.

HabGmronenue unrep pepeHiinu cBeta.

Hab6mronenue nudpakuum cBera.

Habmronenue nqucnepcuu cBeTa.

[lonydyeHue crieKkTpa ¢ TOMOMIBIO IPU3MBI.

[lonyuenue criekTpa ¢ MOMOIIbI0 TUGPAKIIUOHHON PEIIETKH.

Habmronenue nomnsipusauu CBETa.

Yuenuueckuti sxcnepumenm, nabopamopHvie pabomol

N3mepenune nokaszarensi IpeIoMIICHUS CTEKIIa.



HccnenoBanre cBOWCTB M300paKEHUN B JTMH3AX.
Habmronenue nucnepcun cBeTa.

Paznes 6. OcHOBBI CieMAIbLHON TEOPUH OTHOCUTCJIBHOCTH

[ paHnLIBI NPUMEHUMOCTH KJIACCUUYECKOU MeXaHUKU. [locTynarsl cienuaibHOM
TEOPUH OTHOCUTEIBLHOCTU: MHBAPUAHTHOCTh MOXYJSl CKOPOCTH CBETA B BaKyyMe,
MPUHIIUIT OTHOCUTEIbHOCTU DUHIITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHH M COKpAILlCHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTUILIBI.

CBs3b MacCChl € DHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOW YaCTULIBI. DHEPTUS
MTOKOS.

Pasznen 7. KBantoBas puszuka

Tema 1. dnemenmot K6AHMOBOU ONMUKU

®ortonsl. ®opmyna [Inanka cBa3u sHEpTUN (POTOHA C €0 YACTOTOW. DHEPTHUS
U UMITyJbC (POTOHA.

OtkpeiTe u ucciaegoBanue poroddpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI
dotorddexra. Ypasuenue DiHmreriHa ans Gororddexra. «KpacHas rpaHuiia»
dboTodrddekTa.

JaBnenne ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JCVCTBUE CBETA.

TexHuueckue ycTpOWCTBA W TMPAKTUYECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
dboTonaTuuk, conHeuHas 0arapesi, CBETOIUO/I.

Jlemoncmpayuu

dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro (potoaddekra.

Ceronuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pezepdopna mo paccesHuro o -4acTHIL.
[Imanerapnas moxens aroma. lloctynatel bopa. M3nmydenwe wu moromieHue
(GOTOHOB TpU Tepexojie aToMa C OJIHOTO YPOBHS SHEPTHM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp YPOBHEHN SHEPIUHU aToMa BOJIOPO/Ia.

BonHoBsie cBoricTBa yactull. Bonusl ne bpoinsa. KoprnyckynsspHo-BOJTHOBOM
Ty aJIA3M.

CHOHTAHHOE U BBIHYXJEHHOE U3JTyYEHUE.

TexHU4yecKne yCTpPOMCTBA W NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHbBIN
aHanu3 (CIEeKTPOCKOIN), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopaa.

OmnpeneneHne AJIMHBI BOJIHBI JIa3epa.

Habmtonenne nuHeH4aThIX CIIEKTPOB U3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

Habmronenue muHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
pagnoaktuBHOCTH. OnbITHI Pe3epdopaa o onpesenennio coctaBa paJuoakTUBHOTO
w3nydenus.  CpoiictBa  ambda-, Oera-, ramMma-u3iaydeHus.  BrusiHue
PaaOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA U HeWTpoHa. Hyknonnas mopnens siapa [eiizenOepra—
HBanenko. 3apsn sapa. MaccoBoe uncio sijapa. M30Tonsl.

Anbda-pacnan. OJEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacman. [amma-
U3JIlydeHue. 3aKOH PaJu0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sijipe. SlnepHbie cuibl. JledekT Macchl siapa.

S nepubie peakuuu. JlesieHue U CUHTES SIEP.

Anepupiii peaktop. TepmosimepHbii cuHTe3. [IpoOieMbl M TMEPCIIEKTUBBI
AJIEPHOM YHEPTrEeTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DOnemMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

MeTtoib1 HAOMIOIEHUS U PETUCTPAIIUN DJIIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMoAecTBHs. EAMHCTBO (pr3nyeckoi KapTUHBI MUPA.

TexHu4ecKkrne ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMmepa
Bunbcona, simepHblil peaktop, aroMHas 6omoa.

Jlemoncmpayuu

CUY€TynK MOHU3UPYIOUIUX YaCTHII.

Yuenuueckuti sxcnepumenm, 1abopamopHie pabomsi

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM GoTorpadusim).

Pazaen 8. JiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Oranel pa3BUTHA acTpoHOMHUH. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMHMH.

Bug 3Bé3nHoro Heba. CosBe3nusi, SpKue 3BE3/IbI, IJIAHETHI, UX BUIUMOE
JIBUKEHUE.

ConHeynas cucrema.

Connne. ConHeuHas akTUBHOCTh. HMctounmk sHeprum CosHIIA U 3BE3L.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMmma «CHEeKTpallbHbIM Kjacc —
CBETUMOCTBY». 3BE3/bl TNIABHOM NOCIEAOBATEIbHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l IJIaBHOW NOCIEN0BATEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH W 3Bodonuu ConHIa u
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunbiii [Tyt — Hama I'anaktuka. Ilonoxxkenue u aBukeHue CoJiHIIA B
[Mamaktuke. Tunsl ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHbBIE NBIPBI B AIpax
TaJIaKTHUK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa06na. PazOeranue rajakTuk.
Teopust bonbuioro B3peiBa. PenukroBoe usnydenue.

MacmrabHas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

Habmtonenrs HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUIOKEHUIN 711 OTIPEICTICHUS TTOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usi CEeBEPHOTO MONYLIAPUS U SIPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maromniee NOBTOPEHNE

Ponp ¢u3nku u acTpOHOMHUM B HDKOHOMHYECKOH, TEXHOJOTHMYECKOH,
COILIMAJILHOM U ATHUECKOU cpepax Nesi TeTbHOCTU YEJIOBEKa, POJIb U MECTO (DU3HUKHU U
aCTPOHOMHH B COBPEMEHHON HAYYHOU KapTUHE MUPA, POJIb (U3MUECKOU TEOPUH B
dbopMHpOBaHUY MPEACTABICHHUN 0 (U3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKOM
KapTUHBI MHUpa B 0OIIEM psjay COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUI O MIPUPOJIE.

MexnpeamMerHblie CBA3U

M3yuenne kypca gusuku 6a3oBoro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
y4€TOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€d C KypcamMu MaTeMaTuKH,
OUMOJIOTUH, XUMHH, TeOTpapuu U TEXHOJIOTHH.

Medsicnpeomemnvle nonamus, CBsI3aHHBIE C W3YyYEHHEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3nyeckas BETUYMHA, 3aKOH,
Teopusl, HAOJIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pEUIEHWE CHCTEMbl YpPaBHEHHI, TPUTOHOMETPHUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUHW HAa OCHU KOOPJIMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTApHbIX (DYHKIMM, TPHU3HAKK MOJAO00US TPEYroJbHUKOB,
oTpeJieNieHr e IJIOMIAIU TUIOCKUX (puryp u 00bEMa Tel.

buonoeus: »nekTpuueckue SABIEHUS B JKMBOM MpUPOJE, KoJjeOaTelbHbIC
JIBUKEHUS B )KMBOW MPUPOJIC, ONITUYECKUE SIBIICHHUS B )KUBOW MPHUPOJE, ACHCTBUE
paguanuy Ha KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPAbIX
TEJ, MEXaHU3Mbl 00Pa30BAHUS KPUCTAIUTMUECKOM PEIIETKU, CIEKTPAIbHBIA aHAIN3.



leoepagpusi:  MarHUTHBIE TIOJIOCA 3€MJIM, 3aJle)KH MarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, IIPEACKa3aHNUEe 3eMIIECTPSICECHHU.

Texnonoeus: JMHUAM DIIEKTPOIEpENady, TEHEpATOpP MEPEMEHHOIO TOKa,
AJIEKTPOJABUTATENb, WHIYKIHMOHHAS M€Yb, pajaap, pPaauolNpUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOCKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
cosiHe4Has Oarapes.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeaMera «®u3uka» Ha YpOBHE CPEJIHETO OOIIero
obpaszoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIICUNUTh JTOCTHIKEHHE CICTYIONTUX
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUSI yueOHOro npeamera «Pu3nkay JOJIKHBI
OTpakaThb TOTOBHOCTh K CHOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOopMUPOBAaHHONW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllui, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOLIECTBA, PaCHIMPEHHUE >KU3HEHHOTO
OIbITAa U OIBITA JIEATEIBHOCTH B IPOLIECCE pealu3alid OCHOBHBIX HAaIpaBiICHUU
BOCIIUTATEJIbHOU JIEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH IPAKTAHCKOMN MO3ULIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIECTBA;

OPUHATHE  TPAJAULHUOHHBIX  OOLIEYEIIOBEYECKUX T'YyMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TIPAXKIAHCKOTO
o011ecTBa, yyacCTBOBATh B CAMOYINPABICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aMMO/JIECTBOBATh C COUMAIBHBIMU UHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTapPHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NAaTPUOTHYECKOTO BOCTIUTAHUS

c(OpMHUPOBAHHOCTH POCCUMCKOM IPaXIaHCKON HICHTUYHOCTH, NaTPUOTU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM
POCCUICKHUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBE/ICHUS;

CIOCOOHOCTh OILICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATENBHOCTHA YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOTO OYAYIIEro;

4) 3cTeTHYeCKOT0 BOCIIUTAHNS :

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYasi 3CTETUKY HaAYYHOTO TBOPYECTBA,
PUCYILETO (PU3NYECKON HAYKE;

5) TpyA0BOIr0 BOCIIUTAHMS



MHTEPEC K Pa3IUYHBIM cdepaM MNpodecCHOHATBHON IESITENIbHOCTH, B TOM
YHCIIEe CBSI3aHHBIM C (PU3MUKOM U TEXHUKOH, YMEHHE COBEPIIIaTh OCO3HAHHBIN BBEIOOP
Oynymiel nmpodeccuu U peaan3oBbpIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHbI,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSKEHUH BCEH KU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH IKOJOTUYECKON KYIbTYPHl, OCO3HAHHE TJI0OATHLHOTO
XapakTepa SKOJOTUYECKUX TTPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN Cpee HA OCHOBE
3HaHUs LEJIeHd YCTOWYUBOTO Pa3BUTHS YEIIOBEUYECTBA,

paclIMpEeHUe OMmbITa ACATEIBHOCTH JKOJOIMYECKOM HAaIPaBJIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUM 10 (PHU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GU3HUECKON HAYKH;

OCO3HAaHUE IIEHHOCTHM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHHS (PU3UKH OCYIIECTBISATh MPOEKTHYIO U MCCIIEA0BATENbCKYIO JEATEIHHOCTD
VHJVMBHUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE e HCTBHS
ba3oBble JJoruuyeckue AelcTBUs:
CaMOCTOSATENbHO  (OPMYIHUPOBATH M AKTyaJu3UpoOBaTh  IpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEACIIATh LENU JACSITEIbHOCTH, 3aJaBaThb NapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHUS,
BBISBISAITH  3aKOHOMEPHOCTH M NPOTHUBOPEYHST B  PACCMATPUBAEMBIX
(U3HYECKHX SBIICHUSX;
pa3pabaThiBaTh IUJIaH pEHIeHUs MpoOJieMbl C YYETOM aHAM3a MMEIOIINXCS
MAaTEpUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B AEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEICTBUN NEATEIbHOCTH;
KOOPAUHUPOBATH U BHIMIOJIHATH PA0OTY B YCIOBUAX PEATLHOI0, BUPTYAIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE MIPU PEIICHUU KU3HEHHBIX MPOOieM.
ba3oBble ucciienoBarejbcKHue 1eliCTBUS .
BJIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU NOHATHUSMH W METOAAMU
¢du3nyeckoil HayKu;



BJIQJIETh HABBIKAMU y4eOHO-HCCIEA0BATENHCKON M MPOEKTHOW NEATEeIHbHOCTH
B 005acTH (PU3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETEHOMY TIOMCKY
METOJIOB peIIeHUs 3a/a4 (U3MUECKOTO COJIECPKAHUS, MPUMEHEHHIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BJIQJIETh BHJAMU JCSITEIBHOCTH TIO TIOJY4EHHIO HOBOTO 3HAHHS, €ro
UHTEpIIpETaluy, MpeoOpa30oBaHUI0 W TMPUMEHEHHI0 B Pa3IUYHBIX Y4eOHBIX
CUTYallMAX, B TOM YU CJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (HU3HKY;

BBISIBIISITh  TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlM3UpOBaTh 3ajaudy,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOUX
YTIBEPKIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYEHHbIE B XOJE pEUICHUs 3aJa4d  pPe3yJbTaThl,
KPUTUYECKU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (QOPMYIUPOBaTH COOCTBEHHBIE 3aJadd B 00Opa30BaTENbHOM
JESITENIbHOCTH, B TOM YUCIIE MPU U3y4YeHUU QUBHKU;

JIaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B MPAKTUYECKYIO 00IacTh
KU3HEICATSITHHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HUJIEH, NIPEIJIaraTh OpUTHHAIBHBIC TIOXO0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33]1a4H, TOTyCKAIOIUE ATbTEePHATUBHBIC PEIICHHUS.

Pabora ¢ nunpopmanmueii:

BJIAJICTh HABBIKAMH IOJIyUYEHUS WHPOpPMAIMH (PU3NIECKOTO COJEpIKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATh TOUCK, aHAJU3,
CHCTEMAaTHU3aIlMI0 M WHTEPIpPETANI0O WHPOPMAIIMU Pa3IMYHBIX BHIOB U (QopMm
PE/ICTaBICHUS;

OLICHUBATh JI0CTOBEPHOCTh WH(OPMAITUH;

UCIIOJIb30BaTh  CpeACTBa HMHGOPMAIIMOHHBIX W KOMMYHHMKAITMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX
3a7a4 ¢ cOOr0IeHueM TpeOOBaHU SPrOHOMUKH, TEXHUKH 0€301TaCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, TMPaBOBBIX W ATHYECKUX HOPM, HOPM HHQPOPMAIIMOHHOM
0E€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEpKAHUS B PA3IMYHBIX (opMarax cC
y4€TOM Ha3Ha4eHUs1 NH()OPMAIIUU U TeJIEBOM ayTUTOPUH, BEIOWpast ONTHUMAJIBHYIO
dbopMy npecTaBIeHUs U BU3yalIU3aIlHiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE el CTBHSA:
OCYILIECTBIISATh OOIIEHNE HA YPOKaX (PU3HKHU U BO BHE-YPOUHOU JI€SITEIbHOCTH;
pacrno3HaBaTh NPEANOCBUIKM  KOH(MJIUMKTHBIX CUTyallMd M  CMAr4aTh
KOH(JIUKTHIL;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

MMOHUMaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaIbHOU
paboTHI;

BBIOMpAaTh TEMATHKYy W METOJIBI COBMECTHBIX JACHCTBUMA € Y4ETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0TO YiCHA KOJUICKTUBA,

MPUHUMATh  I1I€IM  COBMECTHOM  JIEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAWHHUPOBATh JEHUCTBHUS MO €€ JOCTHKECHHUIO: COCTABJISATH IUIAH JICHCTBUM,
pacnpeneNsTh Pojd ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh PE3YJIbTaTh
COBMECTHOM PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa U KaKJIOTO YIaCTHUKA KOMAaH/IbI B OOITUIH
pe3ynbTaT 1o pa3padoTaHHBIM KPUTEPHSIM;

npejjiaraTh HOBBIE TIPOEKTHI, OIICHUBATh HJEH C TMO3UWLMU HOBH3HBI,
OPUTHHAIBLHOCTU, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TMOBEJACHHUE B Pa3IMUHbBIX
CUTYAIUSX, TIPOSBIIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUITUATH BHBIM.

PeryasiTuBHbIe YHHUBepcaJbHbIe YuYeOHbIe 1elCTBUS
Camoopranusanus:

CaMOCTOSITEIBHO OCYIIECTBIISITh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JIaCTH
(GU3MKM W aCTPOHOMMH, BBISBIATH MpPOONEMBbl, CTaBUTb U (POPMYIHPOBATH
COOCTBEHHBIC 334U,

CaAMOCTOSITEIbHO COCTaBJIATh IUIAaH PEUIEHUS PACUETHBIX M KaYeCTBEHHBIX
3ajJa4, IJIaH BBIIIOJIHEHUS PAKTUYECKON paboThl C Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclupsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEeHTHUPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO 3pYyAULHMH B 00JacTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYAlIUSIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIIHTATOB LIEJISIM;

BJQJ€Th  HABbIKAMHM  IO3HABAaTEIbHOM  peQUIeKCMM  Kak  OCO3HAHMS
COBEpUIAEMBIX JEHCTBUA U MBICIHUTENIbHBIX TMPOLECCOB, HMX PE3YJIbTaTOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI peICKCUH Ui OLEHKU CUTYallld, BEIOOpA BEPHOTO
pelleHus;



YMEThb OIICHMBaTh PUCKU W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HX
CHU)KCHHUIO;

OpUHUMATh MOTHBBI M apTyMEHTHl JAPYIUX TIPH aHaJu3€ pe3yiIbTaToB
NESITENIbHOCTH;

MPUHUMATh ce0s1, TOHMUMAasi CBOM HEOCTATKHU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHThl JAPYIUX TIPH aHaJu3€ pe3yibTaToB
NESITENIbHOCTH;

NpHU3HABATh CBOE MPABO M MPABO JPYIHX Ha OIMIHUOKH.

B nporiecce qocTUKEHUST TMYHOCTHBIX PE3YJIHTaTOB OCBOCHHS IIPOTPAMMBI 110
busnke s ypoBHA cpeaHero oOmiero oOpa3oBaHHMs Yy  OOydYaroIIuXcs
COBEPIIEHCTBYETCS HMOITMOHATILHBIN WHTEJUIEKT, MpeANOIaratoIIfii
chOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIFOYAOIIET0 CIOCOOHOCTh MIOHUMATh CBOE SMOITMOHATIHLHOE
COCTOSIHHE, BUJCTh HAIPAaBICHHS Pa3BUTHsI COOCTBCHHON 3MOITMOHAIBLHOU CQepHI,
OBITh YBEPEHHBIM B ce0¢€;

CaMOpPETyJIMPOBAaHMSI, BKJIIOYAIONIETO0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBAThCS K
IMOIMOHAILHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IENH U
ycrexy, ONTHMH3M, WHHUIMATHBHOCTh, YMEHHE JICHCTBOBATH WCXOJS W3 CBOUX
BO3MO>KHOCTEM;

OMIMATHH, BKIIOYAOIIECH CITOCOOHOCTh MMOHMMATh AMOIMOHAILHOE COCTOSIHHE
IpYyTUX, YYUTBIBATH €r0 TPU OCYIISCTBICHUH OOIIECHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COMEPEKUBAHUIO;

COITMATBHBIX HABBIKOB, BKJIFOYAIOIIHUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYTUMU JIOJIbMHU, 3a00TUTHCS, POSBIIATH UHTEPEC U pa3peniaTh KOHOIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6ydenns B 10 kj1acce nmpeaMeTHbIEC pe3ylIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MIpHMEpax PoJib U MeCTO (U3MKH B (DOPMHpPOBAHHH
COBPEMEHHOM HAy4YHOM KAPTUHBI MHUpPAa, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHM, B TPAKTUYECKOU JIEITENIbHOCTH JIHOIEH;

YYUTHIBATh TPAHWIBl TMPUMEHCHHS W3YYEHHBIX (PU3NYECKHX MOJICIICH:
MarepuaibHas TOUKa, MHEPIIMAIbHAs CUCTeMa OTCUYETa, A0COTIOTHO TBEPIOE TEIIO,
WJICATIbHBIN Ta3, MOJIEIN CTPOEHUS Ta30B, KUAKOCTEN W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUCCKHUM 3apsj] IPH PEIICHUH GU3UISCKUX 3a/1a4;

pacno3HaBaTh (pu3HUYecKue SBICHHUS (IIPOIECChI) U OOBIACHITh X HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPHUHM CTPOCHHS BEUIECTBA U



AICKTPOJIMHAMUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KCHHE,
CBOOOJIHOE TajieHHEe Tel, JBMKCHHE 10 OKPYKHOCTH, WHEPIUs, B3aUMO/ICHCTBHE
ten, nuddy3us, OpOYHOBCKOE NBHKEHHUE, CTPOCHHE KUAKOCTEH M TBEPIBIX TEIl,
U3MeHeHne 00BhEMa Tell MpU HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
WCIIapeHue, KOHJEHCANMs, IUIaBJIeHHUE, KPUCTAUTM3AIMs, KUIICHHE, BIaKHOCTH
BO3J/1yXa, MOBBIIICHWE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYIE,
CBSI3b MEXYy NapamMeTpaMU COCTOSHHS ra3a B HM30MpOIleccax, dJIEKTpU3aIis Tel,
B3aUMO/ICUCTBUE 3aPs/I0B;

OMHUCBHIBATh MEXaHWYECKOE JBIKCHHUE, MCIOJIb3Ysd (PU3HUYECKUE BEIUUUHBI:
KOOpAWHaTa, IyTh, IEpEMEIECHHEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIBC Te€Ja, KUHETHYECKasl dHEPTHs, TMOTCHIIMAIbHAS dHEPTUs, MeXaHUJYecKas
paboTa, MeEXaHHMYECKas MOIINHOCTh, IPH ONKHCAaHWU IMPABUIBHO TPAaKTOBAThH
(GUBUYECKUA CMBICT HCIOJIB3YEMBIX BEIIMYMH, WX OOO3HAUCHHS U EIUHUIIBI,
HaxXoJUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIUYUHY C IPYTUMH
BEJIMYMHAMU;

ONMHUCBHIBATh H3YYCHHBIC TEIJIOBBIC CBOMCTBA TEI W TEIJIOBHIC SIBJICHUS,
UCIIONB3YSl (PU3MYECKHE BEJIWYMHBI: JAaBJICHHE Tra3a, TeMIleparypa, CpeaHssl
KMHETHYECKass PHEPIUsl XaOTHUECKOTO JBIKCHHS MOJICKYII, CpeIHEKBaApaTHIHAs
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, paboTa Trasa,
KO3(OUIIMEHT TMOJE3HOr0 JEUCTBUSA TEIJIOBOTO JIBUTATENs; IPU OINHUCAHUHU
NPaBUIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIIOIB3yEMBIX BEIWYHH, HX
0003HaYECHUSI W CIWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIKME JTAHHYIO
(UBUYECKYIO BEIMUUHY C IPYTUMH BEITHYNHAM;

OMUCBIBATh U3YUYCHHBIC DJICKTPHUUECKHUE CBOMCTBA BEIIECTBA U JIEKTPUUCCKHUE
SBJICHHS (IIPOIECCHI), UCTIONB3YS (PU3MUECKUE BEJIMUMHBI: AJICKTPUUCCKUHN 3apsi],
AIIEKTPUYECKOE T10JIe, HANPSHKEHHOCTD TOJIsI, TTOTEHITMAJ, PA3HOCTh MOTECHIIMAJIOB,;
IpU  OINHUCAHWM TPABUJIBHO TPAKTOBaTh (U3UYECKUM CMBICT HCIIOIb3yEeMbIX
BEJIWYUH, WX OOO3HAYCHHUS W CIWHMIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTAHHYIO (PU3MUECKYIO BEIMUHUHY C IPYTUMH BEIIMYUHAMU,

aHATM3UPOBATh (PU3MYECKHE MPOIECCHl W SBICHUS, WCIONb3ysS (U3HYECKHE
3aKOHBI M MPUHITUIIBL: 3aK0H BcemupHoro Tsarorenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXPaHEHUsI MEXaHWYEeCKOW DSHEpPruu, 3aKOH COXPAHCHHS HMITYJhCa,
NPUHIIAIT CYNEPIO3UIIMK CUJI, TPUHIMI PABHOIPABUS HHEPIUATBLHBIX CHCTEM
0TCuéTa, MOJEKYIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, TI'a30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW DHEPTUU TEIJIOBOTO JBHKCHHUS MOJICKYII C
aOCOTIOTHON TeMIIepaTypo, MepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsijaa, 3akoH KysinoHa, Tpu O5TOM pa3iuyaTh CIOBECHYIO
GbOpMYyIUPOBKY 3aKOHA, €r0 MaTEMAaTHUUECKOE BBIpAKEHHUE U YCIOBHUS (TpaHUIIBI,
00J1aCTH ) TPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE TIPUHIIMIIBI ICUCTBUS MAIIUH, TPUOOPOB M TEXHUUECKHUX
YCTPOICTB; pa3inuaTh YCIOBUS WX 0€30MAaCHOTO MCIOJIb30BAaHUS B MTOBCEIHEBHOM
KU3HU;

BBITIOJIHATD OKCIIEPUMEHTHI TI0 HCCIECIOBAHUI0 (DU3UYECKUX SIBICHUH W
MPOLIECCOB C KCMOJIB30BAaHUEM TPSIMBIX W KOCBEHHBIX M3MEPEHUH, MpU STOM
dbopmynupoBaTh podIeMy/3aauy U TUIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEITI0KEHHOTO 000py/1I0BaHNs, IPOBOIUTH OMBIT U (HOPMyTUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEPEHUsT (U3HUECKUX BEIIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIM CIIOCOO M3MEPEHMs] U HCIOIb30BATh W3BECTHBIE
METO/Ibl OLIEHKH MMOTPEIIHOCTEN U3MEDP CHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy (U3MYECKUMM  BEIMYMHAMU  C
UCIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
bukcrpoBaTh PE3yAbTATHI MOJYUYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BUJIC
TabnuIl U TpaduKOB, Ae7IaTh BEIBOBI IO PE3yIbTaTaM UCCIICIOBAHUS;

coOmofaTh mpaBuia 0€30MacHOTO TPyAa NP MPOBEACHUU MCCIIEI0BaHUN B
pamMKax y4yeOHOTO OJKCIEPUMEHTa, Yy4eOHO-HCCIENOBATEIbCKON M MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1a0OpaTOpHOTO
000py10BaHHUS;

pemiatb pacy€THble 3a7adyd C SBHO 3aJaHHOW (PU3MUYECKOHW MOJEIbIO,
UCTOJIb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJM3a yCIOBUS 3a/1aun
BbIOMpATh (PU3UUECKYIO MOJIENb, BBIACTATh (DU3MUYECKHUE BETUUYUHBI U (HOPMYIIBI,
HEOOXOoMMBbIe Il €€ pellleHUs, MPOBOAUTH Pacdy€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOTO 3HAYE€HUS (PU3NYECKON BEJTUUHUHBL;

peniarh KaueCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUMBYIO
[ENOYKY PACCYyXICHUU C OMOpOM Ha M3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
busnueckue sBICHHUS;

WCIOJIb30BATh MPHU PEIICHUHN YIeOHBIX 3a]1a4 COBpEMEHHbIE MH(DOPMAIMOHHBIE
TEXHOJIOTUU Il TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUUUA U TPEACTABICHUS
y4eOHOM M HAaY4YHO-TIOMYJSPHOM HH(POpMALUU, TOJYYCHHOW U3 Pa3IUYHBIX
HCTOYHUKOB, KPUTUYECKU aHAITM3UPOBATH MOIy4aeMyr0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOexKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOI[ECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOW KU3HU IS
obOecrieyeHusi 0€30MaCHOCTU MMpPHU OOpalIeHHH ¢ NpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMHU, Ui COXpPaHEHUS 3JI0POBbS U COONIOACHUSI HOPM DKOJIOTUYECKOTO
MOBE/ICHUS B OKpYKaIolIeH cpeie;



paboTaTh B Tpymme C BBHINOJHEHUEM pa3IMYHBIX COIHMAIBHBIX POJICH,
IUTAaHUPOBATh pPabOTy TPYMIbI, PANMOHAIBLHO PpACHPEACETITh OOS3aHHOCTU H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJIeKBATHO OLICHUBATH
BKJIAJ] K&KJAOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIEMBI.

K xoniy o6ydenus B 11 ki1acce npeMeTHbIC pe3ylIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMHUPOBAHHOCTh Y 00YUAIOIIMNXCS YMEHUI:

JEMOHCTPUPOBATh HA TPHUMEPAX poOJib U MecTO (U3UKU B (POPMUPOBAHHUU
COBPEMEHHOM HAay4YHOM KAapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IMPAKTUYECKOW ACATEIBHOCTH JIFOAECH, LEITOCTHOCTh M E€IMHCTBO
bu3nuecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YYEHHBIX (PU3NYECKUX MOJIENICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsijl, Jyd CBETA, TOUEUHBIM UCTOYHUK CBETA, sIACpHAas
MOJIETIb aTOMa, HYKJIOHHAsi MOJIEJb aTOMHOIO sijpa MPU peuieHuu (U3HUECKUX
3ajay;

pacrno3HaBath (pU3MYECKUE SBJICHUS (MPOIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHU M KBAHTOBOW (DU3UKU: DJIEKTPUUECKAsi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JIEHCTBUS TOKA, B3aUMOJCHCTBHUE
MAarHuTOB, DJJEKTPOMArHuTHas WHAYKIUS, JCHCTBME MArHUTHOTO TIOJA Ha
MIPOBOJHUK C TOKOM U ABWXKYIIMICS 3apsiji, DJIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTpaHEHUE CBETa, OTPAKEHHE, MPEIOMIICHHE,
unTepdepennus, aubpakiys W MOJSpU3allds CBETa, JUCIEPCUS CBETa,
doToanekTprueckuit 3pdext (hotorddeKT), cBEeTOBOE MaBlIeHHE, BOZHUKHOBEHHUE
JUHENYaToro CHeKTpa aroMa BOAOPOJA, €CTECTBEHHAs U HMCKYCCTBEHHAas

PaaOaKTUBHOCTD;
ONMCHIBATh HM3YYECHHbIE CBOWMCTBA BellecTBa (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIU4YHBIX  Cpel) U

AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOILIECCHI), HCIONB3YS (U3MUECKUE BEITUYUHBI:
AIEKTPUYECKUI 3apsi, CUJia TOKA, 3JIEKTPUUYECKOE HAMPSHKEHUE, 3JIEKTPUYECKOe
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJis, cuiia Awmrepa, cwia JlopeHiia, MHAYKTUBHOCTb
KATYIIIKK, SHEPTUs JJIEKTPUYECKOTO W MArHUTHOTO TOJIeH, MEepPUoJ M YacroTa
KojebaHuii B KoJeOaTelbHOM KOHType, 3apsl M Ccuia TOoKa B IIpoliecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHud, (OKyCHOE pacCTOsSHHE W
ONTHUYECKAs CUJIAa JIMH3bI, NMPU ONKUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKHI
CMBIC]I HUCIOJIb3YEeMbIX BEIUYMH, HMX OO0O3HAUYCHHS U EIAWHHIIBI, YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOLIME TAHHYIO (PU3UYECKYIO BEIMUMHY C JPYTUMU BEIMUYNHAMU;

ONKCHIBaTh M3YYCHHbIC KBAHTOBBIC SIBIICHUS U TIPOIECCHI, HCIOIb3Ys
¢dbusnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, [JIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJIbC (OTOHA, IEPUOJ] TIOJTypaciaia, YIHEPTUsl CBSA3H



aTOMHBIX Sifiep, MPU ONMUCAHUHM TMPABUIBHO TPAKTOBaTh (DU3UYECKUN CMBICH
UCIOJIb3YEMbIX BEIUYMH, WX OOO3HAUEHUS W EIUHUIIBI, YKa3blBaThb (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMU BEJIMYWHAMH,
BBIYHCIISAITH 3HAUYECHUE (DU3UUECKON BEIIMUMHBI;

aHAJIM3UPOBATh (PU3WYECKUE TMPOIECCHl U SIBICHUS, UCTONB3YS (PU3NUYECKUE
3aKOHbI U MPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapauieIbHOTO
COCAUHEHHS ITPOBOJHUKOB, 3aKOH Jxoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH NPSIMOJIMHERHOTO paclpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DuHIITEWHa s GorodddekTa,
3aKOH COXPAHEHHSI SHEPTUU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHMs] MacCOBOTO 4YHCIa, MOCTyJarsel bopa,
3aKOH PaJIMOaKTUBHOTO PACIajia, MPU STOM Paziindarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTreMaTHYeCKOe BBIPAXKEHUE M YCIOBUSA (IpaHMIlbl, 00JacTH)
MIPUMEHHUMOCTH;

ONpENENATh HAPaBJIECHUE BEKTOPA UHAYKIUA MAarHUTHOTO MOJIsl IPOBOIHUKA
C TOKOM, cuiibl AMnepa u cuiibl JlopeHna;

CTPOMTh M ONHUCHIBATh HM300paKE€HUE, CO37aBaeMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C MCIHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX HW3MEPEHUIl: MPU 3TOM
dbopMyIupoBaTh MPOOJIEMY/3a1a4y M TUIIOTE3y YI€OHOTO AKCIIEpUMEHTa, COOUPATh
YCTaHOBKY U3 MPEAJI0KEHHOTO 000PyI0BaHNUs, TPOBOIUTH OMBIT U (HOPMyTUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHUST GU3MUECKUX BEIIUYUH, TIPH
TOM BBIOMPATh ONTUMAIBHBIM CIOCOO M3MEPEHHs] U HCIOIb30BAaTh W3BECTHBIE
METO/Ibl OLIEHKU MOTPEITHOCTEN U3MEP CHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJTUYHH C UCIOIb30BaHUEM MPSMBIX
U3MEpPEHUN: TPU HTOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUJAE TAONHI] U TpaduKoB,
JIeNIaTh BBIBOJBI 10 PE3YIbTAaTaM HCCIIEI0OBAHUS;

coOnofaTh mpaBuia 0€30MacHOTO TPyAa NP MPOBEACHUU MCCIIEI0BaHUN B
pamMKax y4yeOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIENOBATEIbCKON M MPOEKTHOU
JESITEIbBHOCTH C KCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a00OpPaTOPHOTO
000py10BaHMUS;

pemars pacu€THbIE 3a7aud C SBHO 3aJlaHHOW (U3UYECKOH MOJIEIBIO,
UCIOJIBb3Ysl (PU3UYECKHE 3aKOHbI U MPUHIIMITBI, HA OCHOBE aHAJIU3a YCIOBUS 3aa4u
BbIOMpATh (DU3UYECKYIO MOJIENb, BBIACIATh (DU3MUECKHUE BETUYUHBI U (POPMYIIHI,
HEOOXOMMBbIe ISl €€ pellleHUs, MPOBOAUTH Pacdy€Thl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOTO 3HaY€HUS (PU3NYECKON BETUUHUHBIL;



peniarh Ka4eCTBEHHBIC 3a/Ia4M: BHICTPAMBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
IENOYKY PACCYXICHUNM C ONMOpON Ha W3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKUE SBICHUS,

UCIIOJIb30BATh MPHU PEIICHUN YIeOHBIX 3a]1a4 COBpEMEHHbIC NH(DOPMAITMOHHBIE
TEXHOJIOTUHU IS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUUA U TPEACTABICHUS
y4eOHOM ¥ HAYYHO-TIOMYJSPHON HHGPOPMALUM, TOJNYYECHHOW W3 Pa3IUYHBIX
WUCTOYHUKOB, KPUTUUECKH aHAITM3UPOBATH MOTYydaeMyI0 HH()OPMAIIHIO;

OOBSICHATh TMPUHIIMIBI JCUCTBUS MAIIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BAHUS B TTOBCEAHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCEIHEBHOU KU3HU IS
obOecrieyeHnsi ©6€30MaCHOCTU TMPHU OOpalIeHUH ¢ NpuOOpamMu M TEXHUYECKUMHU
YCTPOMCTBAaMU, ISl COXpPAHEHUs 3JI0POBbA U COOIIOJCHUS HOPM DKOJOTHUYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpyINIe C BBIMNOJHEHUEM PA3IMUHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh pPabOTy TPYMIbI, PANMOHAIBLHO PpACHPEACETITh OOS3aHHOCTU H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJ€eKBATHO OLICHUBAThH
BKJIAJ] K&KJOTO M3 YUaCTHUKOB IPYIIIHI B PEIICHHE PACCMATPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosmyecTBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHHe pa3/ie/ioB H TeM nugpoBbie
Ne ni/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMpOrpaMMsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypehbl
Paznen 1. ®PUBUKA U METO/1bl HAYUYHOTI'O ITO3HAHMUSI
bubmuorexa [IOK
1.1 o 2
M3HUKa U METOJIbI HAYYHOT'O TTO3HAHUS hitos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bub6nmmoreka [IOK
2.1 K 5
HHeMatea https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
22 Hlmamika ! https://m.edso0.ru/7f41bf72
bu6mmnoreka LIOK
2.3 3 6 1 1
AICOHBE COXAHCHIA B MEXQHIIC https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnnorexa LIOK
' TEOPHH https://m.edso0.ru/7f41bf72
bubmuoreka [IOK
3.2 0] 10 1
CHOBH! TepMOAHHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS BELIECTBA. bubnuorexa [JOK
3.3 5
®a3oBbIe IEPEXOAbI https://m.edsoo.ru/7f41bf72



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

Hroro mo pazneny 24
Paznen 4. DJIEKTPOJJUHAMMUKA
bubmuorexa [IOK
4.1 1
IICKTPOCTATHI 0 https://m.edso0.ru/7f41bf72
4 IlocToAHHBIN MEKTpUYECKHil TOK. TOKH B 12 bubnnorexa [IOK
' Pa3IMYHBIX Cpemax https://m.edso0.ru/7f41bf72
Hroro no pasneny 22
PezepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I1O0 68
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11 KITACC

KoamnuecTBo yacos DJIEKTPOHHBbIE
HauMeHOBaHUe pa3/iesioB U TeEM (undgposbie)
Ne ni/m KonTtpoasbnsie | IIpakTHueckue
NMPorpamMMmbl Bcero o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypcebl
Paszpen 1. JIEKTPOANHAMUKA
11 MarunuTtHOe noJie. DJIeKTpOMarHuTHas 11 1 3 bubnmnoreka [IOK
' HHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHnu4yeckue 1 3JIEeKTPOMAarHUTHBIE 9 1 bubmuorexa HOK
' KOJIeOaHuUs https://m.edsoo.ru/7f41c97c
59 MexaHn4Yeckue U 3JIeKTPOMAarHUTHBIE 5 1 bubnmnoreka LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
Bubnunoreka LIOK
2.3 O 10 3
frriKa https://m.edso0.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OCHOBBI cIEIMATIBHON TEOPUH 4 1 bubmuoteka HOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no paszaeny 4

Pasznen 4. KBAHTOBAS ®U3UKA
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. bubmmoreka LIOK
4.1 OneMeHThl KBAHTOBOU ONTUKU 6
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
bubnmmorexa LIOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paszpen 5. JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DneMeHThl aCTPOHOMHUU U acTpopU3UKU 7 Et?[i?/?ﬁﬂf(iifﬁﬁﬂlwk
Hroro mo pazaeny 7
Pa3nea 6. OGOBLIAIOLIEE IOBTOPEHUE
Hroro no paszaeny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68



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

YUYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» ®uzuka, 10 knace/ Mskumes I'.41., byxosies b.b., Corckuii H.H. nox penakuueit [lapdhentreBoit H.A., AkinonepHoe
obmectBo «M3aarensctBO «IIpocBerieHue»

» ®usuka, 11 kmace/ Msakumes I'.J1., byxosues b.b., Uapyrun B.M. nox penakuueit [TapdhentreBoit H.A., AkiinonepHoe
obmectBo «M3marensctBo «IIpocBemenner

Koucnekt

METOANYECKUE MATEPHUAJIBI 1JIA YYUTEJIA

VYyeOHoe nocobue no pusnke

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

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