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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (usuke 6a30BOTO YpPOBHS Ha ypOBHE CPEIHEr0 OOIIero
oOpazoBaHusi pazpaboTaHa HA OCHOBE MOJIOKEHUN U TPEOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOM 00OpazoBareibHOUN mporpammel, npeacTtaBieHHbIX B OI'OC
COO, a Taxke ¢ yu€rom denepaibHOl paboyell mMporpaMMbl BOCHHMTaHUS U
KOHLIENIMKM TpernoiaBanus ydeOHoro mnpeaMera «dusnka» B 0Opa3zoBareiabHBIX
OpraHu3anusax Poccurickoi Penepanuu, peaU3yIONMX OCHOBHbIE
oOpazoBarebHbIE TPOTPAMMBI.

Conepxanue mnporpaMmbl 10 (M3UKE HampaBjiieHO Ha (QopMHpoOBaHUE
€CTECTBEHHO-HAyYHOW KapTuHbl Mupa oOyvaronmxcs 10-11 kmaccoB mnpu
oOydeHnn ux (pusrke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO -/1€AT€IbHOCTHOTO
noaxozaa. Ilporpamma no ¢usuke coorBerctByeT TpedoBanusiMm GI'OC COO
IUTAHUPYEMBIM JINYHOCTHBIM, TMPEAMETHBIM M METANPEAMETHBIM pe3yJIbTaram
oOydeHHs, a TakK€ YYWUTHIBAET HEOOXOIUMOCTH peaTU3aIlMN MEXKIPEIMETHBIX
CBsi3ell (PM3MKM C €CTeCTBEHHO-HAYYHBIMH Yy4YeOHBIMH TpeaMeramu. B Hel
OTIPEIEISIIOTCS OCHOBHBIE IIENTM M3Y4YeHUs (PU3MKU HAa YPOBHE CPETHEro OOIIero
00pa3oBaHus, TUIAHUPYEMBIE PE3YIIbTaThl OCBOCHUS Kypca (PM3WKH: INIHOCTHBIE,
MeTanpeaMeTHBIC, MPeIMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma 1o (hu3MKe BKITFOYALT:

e TUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI IO roJaM 00y4YeHUs;

e cojepkaaue yaeOHoTO mpenmera « Duzmkay mo rogam o0ydeHus.

du3uka KaKk Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyHas B
KadecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHM 00 okpykaromem Mupe. LLIkompHbIN Kypc Gu3nuku — cucTeMooOpa3yromuit
JUT €CTECTBEHHO-HAYYHBIX Y4EOHBIX PEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIECCOB M SIBJICHWH, HM3y4aeMbIX XWMHUEH, OHOJOTHEH,
dbusnueckoit reorpadueli u actpoHoMued. lcmonp3oBaHWE W AKTUBHOE
npyUMeHeHHe (U3WYECKUX 3HAHUM  ONpeneNnseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cdepe IHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, MOJy4YEHUs] HOBBIX MaTepUalOB C 3aJaHHBIMM CBOWCTBAMH M JAPYIHX.
N3yuenne (Qu3MKM BHOCUT OCHOBHOM BKJIaJA B (OPMHPOBAHUE ECTECTBEHHO -
HAyYHON KapTUHBI MUpa 00y4arommxcs, B (OpMHUPOBAHHE YMEHUN NPUMEHSThH
HAy4HBIH METOJ] IO3HAHUS MPU BBHIMOJIHEHUH UMY Y4EOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢usuku a1 ypoOBHsS CpemHEro oO0Iero oOpa3oBaHUS
MOJIOKEH PAJ HJEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK TPUHLMUIIBI €ro
NOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM € HEW KypC SIBIISIETCSA JIOTHUECKHU
3aBepLIEHHBIM, OH COJIEPKUT MaTepHai U3 BCEX pa3enoB (PU3UKH, BKIIOUAET KaK
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (U3NKU
oObeaMHEH BOKpYr Qu3nueckux Teopuil. Benmymmm B Kypce sBisieTcs
dbopmMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIICCTBE U
HoJIE.

Hoes eymanumapusayuu. EE peanuszanys NpearonaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NIECKON HAayKH, OCMBICIICHUE CBSI3M Pa3BUTHS
¢u3ukn ¢ pasBuTHeM OOIEeCTBa, a TaKke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U KOJIOTUIECKUMH PO OJIEMaAMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc @usuku mnpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTUYECKUX MPHIIOKEHHIA
U3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peamu3yercs: IMOCPEICTBOM BBEACHHS SJIEMEHTOB
COJEpKaHUsA, TMOCBSIIEHHBIX HKOJOTUYECKUM TMpPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUM, a TAKKe OOCYXIACHHS
po0JIeM pallMOHATBHOTO MTPUPOA0IOIB30BAHUSA U SKOJIOTUYECKOM 0€301acHOCTH.

CrepKHEBBIMHM 3JIEMEHTAMHU Kypca (U3UKH HAa YPOBHE CPEAHEr0 OOIIETOo
oOpa3oBaHus ABIAOTCS (puzuueckue Teopuu ((GopMUpPOBAHUE MPENCTABIECHUI O
CTPYKTyp€ MOCTPOEHUS (PU3UUECKON TEOPUH, PO PyHAAMEHTATbHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX TNPEACTABICHUSX O TPHPOJIE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHHHA U
MIPOIIECCOB).

CHCTEeMHO-AEATEIbHOCTHBIN MOAX0J B Kypce (U3UKHU pean3yeTcs Mpexie
BCETO 3a CUET OpPraHM3ali IKCIIEPUMEHTATHLHON JESTEILHOCTH O0YJaroIMXCsl.
Jnst  6a3oBoro ypoBHS Kypca GU3MKA — OTO MCIOJb30BAHUE CHCTEMBI
(pOHTAIBLHBIX KPATKOBPEMEHHBIX JKCIIEPHUMEHTOB H J1a0OpaTOpPHBIX pPadoT,
KOTOpbIEC B TIporpamMme 1o (pu3uKe 00bEIUHEHBI B OOIIHMI CIIMCOK YUCHHYECKUX
npakTUUYecKuX padboT. BeigeneHne B ykazaHHOM IepeyHE J1adOpaTopHBIX padoT,
NPOBOJUMBIX JUIsl KOHTPOJS W OLEHKH, OCYHIECTBIISIETCS Yy4YaCTHHUKAMU
00pa3oBaTENLHOTO TIpollecca HMCXOJsI HW3 OCOOCHHOCTEH IUIAHWUPOBAHUS W
ocHamieHusi kabuHera Qusuku. Ilpm »3TOM oOecmeunBaeTcsi OBIIAJCHUE
0OyJaronmMHCsT YMEHUSAMH MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, UCCIIEIOBaHMUS
3aBHCUMOCTEH (DU3MUYECKHX BEIMYMH M TIOCTAHOBKY OTIBITOB IO TPOBEPKE
NPEIJI0KEHHBIX TUTIOTE3.

Bonbioe BHHUMaHuE YyAENAETCS PEUICHHI0 PAacUETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM mJis pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a7a4M C SBHO
3aTaHHOM (PM3UIECKOU MOIEITHIO, TIO3BOJISIIOIINE TPUMEHSITh N3YICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH Kak U3 OJHOTO pa3jenia Kypca, TaK U MHTETpUPYS 3HAHUS U3
pa3HbIX pa3aenoB. [l KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3a/laHUs Ha
oObsACHEHHE MPOTEKaHUs (PU3MUECKUX SBJICHUN M IMPOIECCOB B OKpYKarOUIeH
KU3HH, TpeOyromue BbiOOpa (U3MUECKON MOJENM I CHUTyallud MPAKTHUKO -
OPHUEHTHPOBAHHOTO XapakTepa.
B cootBerctBun ¢ TtpeboBaHumsimu DPI'OC COO k marepualibHO-
TEXHUYECKOMY OOecrneueHrI0 y4eOHOTO Tmpolecca 0a30BbIil ypoOBEHb Kypca
¢bu3UKK Ha yPOBHE CPEAHEro O0IIEro 00pa30BaHUs JODKEH U3Y4aThCs B YCIOBUIX
OpeIMeTHOr0 KaOuHeTa (M3MKH WIM B YCJOBHSIX MHTEIPUPOBAHHOTO KaOWHETa
NpeIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kabuHere (U3UKU NOJDKHO OBITH
HEeoOXoIMMoe JlabopaTropHoe O0OOpYyJIOBaHWE Ui BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HNKe y4eHHYECKHUX MPAKTUIECKUX padoT M IEMOHCTPALMOHHOE
000pyI0BaHUE.
JleMoHCTpaloHHOE 00OpyIOBaHHE (POPMUPYETCS B COOTBETCTBHH C
OPUHIAIIOM MUHUMAJIbHOM JIOCTAaTOYHOCTH U OOECIEYHBAET IOCTAHOBKY
NEPEUYUCIICHHBIX B TMporpaMMe MO (U3UKEe KIIOUEBBIX JIEMOHCTpAUUK IS
UCCIICIOBAaHUSI  M3y4aeMbIX SIBICHUH M  TPOLIECCOB, OMIUPHUYECKUX H
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.
JlaGoparopHoe oOOpyaOBaHME JJIi YYCHHYECKUX MPAKTHUECKHX padoT
dbopmupyeTcs B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OOECTieunMBaeTcsl B pacyére
OJIHOTO KOMIUIEKTA Ha JBYX oOydaronmxcs. TeMaTHuecKne KOMIUIEKTHI
7a00paTopHOr0 O0OOPYIOBAHUS JOJDKHBI OBITh MOCTPOEHHI HA KOMILIEKCHOM
UCIIOJIb30BAaHUH AHAJIOTOBBIX W MHU(PPOBBIX NPHOOPOB, & TAKKE KOMITLIOTEPHBIX
U3MEPUTEIBbHBIX CUCTEM B BHJI€ LU(POBBIX JJaOOpaTOpHil.
OCHOBHBIMY LEIAMH U3y4YeHHs PU3UKU B 00I11IeM 00pa30BaHUU SIBIISIOTCS
o (GopMHpOBaHUE HHTEpECAa W CTPEMJICHUS OOy4aloUMxcs K HAyYHOMY
U3YYCHHUIO MPUPOJIbI, PA3BUTHE WX HWHTEIUICKTYAJbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEICTABJICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENHCKOT'0 OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

e (GOpMHpPOBAHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3y4eHHUs
OCHOB CTPOEHUSI MaTepUH U PyHAaMEHTATbHBIX 3aKOHOB (PU3UKU;

e (¢opMHpOBaHUE YMEHHH OOBSCHATH SBJICHUS C HCIOJb30BaHUEM

bu3nYeCKUX 3HAHUW U HAYYHBIX JOKA3aTeIbCTB;

e (GopMHpOBaHUE TPEACTABICHUA O POJM (U3UKH I PA3BUTUS APYTHX

€CTeCTBEHHBIX HAyK, TEXHUKU U TEXHOJIOT .

JlocTmkeHne 3TUX 1ieied 00ecTieunBaeTCsl pPelieHHeM CIIAYIOIMX 3a1a4 B

mpolecce n3ydeHus Kypca Gu3uKd Ha ypOBHE CPETHETr0 0011ero oOpa3oBaHMs:



npuoOpeTeHne  CUCTEeMBl ~ 3HaHWH 00  oOmuxX  (QU3HUECKUX
3aKOHOMEPHOCTIX, 3aKOHaX,  TEOpHUsX, BKJIIOYAasT  MEXAHHKY,
MOJICKYJAPHYIO (PU3UKY, OJJIEKTPOJAMHAMHKY, KBAaHTOBYH (HM3UKYy u
AIIEMEHTHI aCTPO(PU3HKHY;

dbopMupoBaHHUE YMEHHM TNPUMEHATh TEOPETHUUECKHE 3HAHUS IS
00BsICHEHUS] (PU3MYECKUX SABJICHUM B MNPUPOAE U JUIsI HOPUHATHUSA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU KU3HU;

OCBOCHHME CIOCOOOB pEIIEHUSI Pa3IMYHbIX 33Ja4 C SBHO 3aJaHHOMU
dbusznueckoil MOJeNbio, 3a7ad, IMOJPa3yMEBAIOIIMX CaMOCTOSTEIbHOE
co3anne (PU3NIECKON MOJIEH, aJleKBaTHOM YCIOBUSAM 3aJa4H;
MOHMMAaHUE (PU3UUYECKUX OCHOB M MPUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMUCTB M TEXHOJOTHUUECKUX MPOIIECCOB, UX BIMSHUS HA OKPY>KAIOIIIYIO
cpeay,

OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUSA U MPOBEICHUS
(U3UYECKUX DKCIIEPUMEHTOB, aHAIM3a M MHTEpIpeTanuu UHGOpMAIIUH,
ONPENEIICHUS TOCTOBEPHOCTH MOJyYEHHOTO PE3YJIbTaTa;

CO3/IaHHE YCIIOBUH JJIs1 Pa3BUTHUSI YMEHHM ITPOEKTHO -UCCIIEA0BATENHCKOM,
TBOPYECKOU JIESITEIbHOCTH.

Ha uszyuenue ¢usuku (0a30BbIii YypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanusi otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEN0), B
11 xmacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme Mo (u3uke MepeueHb JabopaTOpHBIX U
MPAKTUYECKUX PabOT SBIAETCA PEKOMEHIOBAHHBIM, YYHUTENb JeJaeT BHIOOP

NPOBENICHUS JTa0OpaTOPHBIX PadOT M OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yUYaroIIUXCS.

COJAEPKAHUE OBbYYEHUA

10 KJIACC

Pa3zgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O NO3HAHUS

du3rka — Hayka o mpupoje. HaydHble METObl MO3HAHUS OKPYKAIOIIErO

MUpa.

Pons skcnepuMeHTa M TEOpUM B IIPOLIECCE IMO3HAHUS IPUPOIBI.

DKCIEpUMEHT B (PU3HUKE.

MoaemipoBaare (Pu3nUECKUX SIBICHUN W IpolieccoB. HaydHble TMImOTE3HI.
du3nyecKue 3aKOHbI U TEOpHUH. ['paHUIlbl MPUMEHUMOCTH (GU3UIECKUX 3aKOHOB.
[IpuHIKAN COOTBETCTBUS.

Pons u mMecto Gusuku B GOpMUPOBAHUHM COBPEMEHHON HAYYHOU KapTHHBI
MHpPa, B IPAKTUYECKOU NS TEIIbHOCTH JIFOIEH.

Jlemoncmpayuu



AHanoroBele U UU(DPOBBIE HU3MEPUTEIbHBIE NPHUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHUE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemaHsisE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MAaTrepuaibHOM TOYKH, MX MPOEKIMU HA OCU CUCTEMBI KOOPIUHAT.
CroxeHue nepeMeIeHui U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE WM paBHOYCKOPEHHOE NpSMOJIMHEHHOEe ABWKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, MOYyTU U MepeMEUICHUs
MaTepUaTLHON TOYKH OT BPEMEHHU.

CBo0OoHOE TTageHue. Y CKOpEHHe CBOOOIHOTO MMaICHHS.

KpuBosmHetHoe  aBwxkeHHE. [IBMKEHME  MAaTepuUaTbHOM TOYKM IO
OKPY>KHOCTH C IOCTOSTHHOM 10 MOJTYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAS
ckopocTb. [lepnosa u wactora o6pateHus. LleHTpocTpemMuTensHOE YCKOPEHHUE.

TexHnueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUAOMETD,
JIBOKCHHE CHApSJI0B, IEMHBIE U PEMEHHBIE MEPEIaYU.

Jlemoncmpayuu

Mopens cuctemMbl OTCUETA, WLTIOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHUK
JIBVOKCHHS.

[IpeoOpazoBanme IBIKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lagenue Ten B BO3AYXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmtonenne aBmwkeHUs Teia, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAILHO.

N3mepenune yckopeHusi CBOOOIHOTO MaJICHHUS.

HampagiieHne ckopoCTH MpH IBUKEHUH TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHne HEpaBHOMEPHOTO ABMKEHUS C LETBIO0 ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOIICHHS MEXAY MyTSIMH, MPOWICHHBIMUA TEJIOM 3a
MOCJIEIOBATENbHBIE pPaBHBIE MPOMEXKYTKM BPEMEHU IMPHU PABHOYCKOPEHHOM
JIBUKEHUHU C HAYaJIbHOW CKOPOCTHIO, pAaBHOU HYIIIO.

N3yyeHne NBUKEHUS IIapuKa B BA3KOW KUIKOCTH.

N3yuyenue aBMKEHUA Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHOcutenbHOCTM  ['ammies.  llepBeit  3akoH  HproroHa.
NuepunambHble CUCTEMBI OTCUETA.



Macca Ttena. Cuna. Ilpunuun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUTSL MAaTEpUANbHOU TOYKHU. TpeTuit 3akoH Hbr0TOHA 17151 MarepuallbHbIX TOUYEK.

3akoH BceMupHOro Ttarorenus. Cuia TskecTtd. llepBas kocMmuueckas
CKOPOCTS.

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

Tpenue. Bunbl Tpenus (mokosi, CKobxkeHus1, kauenus ). Cuna tpenusi. Cyxoe
Tperne. Cuiia TpeHHs CKOJBXKEHUS U cujia TpeHus okos. KoadduiueHt TpeHus.
Cuna conpoTHUBIEHUS NPU JBUKEHUU TENA B AKUJIKOCTH WIH rase.

[loctynarensHOE U BpalaTeIbHOE JBMXKEHHE a0COJIIOTHO TBEPAOTO Tea.

MoMeHT cuiabl OTHOCHUTENLHO OCH BpameHus. [lmedo cunbl. YcnoBus
paBHOBECHs TBEPIOTO TeEA.

TexHuyeckue yCTpOWCTBA MU MPAKTUUECKOE MPUMEHEHHUE: ITOJIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHnE MHEPLIUN.

CpaBHEeHME MacC B3aUMO/ICUCTBYIOIINX TEL.

Bropoi1 3akon HeroToHa.

N3mepenne cui.

Ciioxenue cui.

3aBUCUMOCTb CHJIbl YIIPYTOCTH OT AehOopMaIiH.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM NMOABEME U MMAJIEH UU.

CpaBHeHUE CUJI TPEHMS TTOKOSI, KAYEHUS U CKOJIb)KCHHS.

YcnoBus paBHOBecus TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprwvie pabomoi

N3ydenne nBU>KeHUsI OpycKa MO HAKIIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE H
pE3MHOBOM 00pasIie, OT ux AehopMalluu.

HccnenoBanne ycioBUM pPaBHOBECHUS TBEPIOTO TeENA, HUMEKOLIETO OCh
BpAILECHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynec MarepuanbHOW TOYKH (Tea), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NmitysibC cuibl M1 U3MEHEHHE HMMIYJbCAa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOC ABMKEHUE.

PaboTa cuibl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprusi MarepuaibHOW TOuKku. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[TorennumansHas SHEPIHUs. ITorenmansHas SHEPTUs yIpyro
nebopmMupoBaHHON  mpyxuHbl. [loTeHIManbHAas dSHEprusi Tena  BOJM3HU
MOBEPXHOCTHU 3EMIJIH.



[loTeHumanbHbple W HEMOTEHUUAIbHble  cWibl.  CBs3b  paboOTHI
HENOTCHIMAIBHBIX CWJI C W3MEHEHUEM MEXAaHWYECKOW JHEPIMU CHUCTEMBI TEll
3aKOH COXpPAHEHUSI MEXAHUYECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne ycTpOMCTBA M NMPAKTHUECKOE IIPUMEHEHHUE: BOJOMET, KOIED,
IIPYKUHHBIN [THCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpPAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

[lepexoa mOTEeHIMATBHON PHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamoprvie pabomol

N3ydyeHne aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u padOThI CUJIbl C U3MEHEHUEM MEXaHUYECKOUM sHepruu
TeNa Ha IPUMEPE PaCTKEHUS PE3UHOBOTO KI'yTa.

Pasznea 3. MoJsekyisipuasi Gu3nka ¥ TEPMOJAUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU M eopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe naBmwkenue. uddysumsa. Xapaktep IBWKEHHS |
B3aMMOJICUCTBHS 4YacCTHUIl BeIECTBA. MoJenum CTPOEHHUsI Ta30B, XUIKOCTEHM U
TBEPJIBIX TSN U 00BSICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE 3THX MOJIeei. Macca u
pazmepsl MoJiekyl. KomuecTBo BemecTBa. [loctosaHas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Llenbcusi.

Moaens upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJISIPHO -
KUHETHYECKOW TEOpUH HICATLHOTO Ta3a. AOCOJIOTHas TeMIieparypa Kak mepa
CPEIHEN KUHETUYECKOW SHEPTUM TEIUIOBOTO ABMKEHMS vactull rasza. lllkama
temrieparyp Kenseuna. ['a3oBble 3akoHBI. YpaBHeHue Menzeneesa—KnanenpoHa.
3akon JlaneToHa. M3ompouecchl B U1€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHWE H3O0MPOIECCOB: HM30TEPMa, H30X0Pa,
n3zobapa.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
Oapomerp.

Llemoncmpayuu

OmbIThI, TOKa3bIBAIOIIME IHCKPETHOE CTPOCHHE BemlecTBa, (oTorpaduun
MOJIEKYJI OPTaHUYECKUX COCITMHEHUMN.

OmnpiTel 10 qU(pY3UN KUIKOCTEN U Ta30B.

Mojens OpOYHOBCKOTO JIBUKCHHUS.

Mopens onbita HITepHa.



OnbITHI, JIOKa3bIBAIOIIE CYIIIECTBOBaHUE MEXMOJICKYJISIPHOTO
B3aNMOJCHUCTBUS.

Moaenb, WITIOCTpUpYIOLIas PUPOY JAaBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIONIME YPABHEHUE COCTOSIHUS HWJEaIbHOTO Ta3a,
HU30TPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

OnpeneneHre Macchl BO3/lyXa B KJIACCHOM KOMHAare Ha OCHOBE M3MEpPECHUI
00bEMA KOMHATHI, JJaBJICHUSI U TEMIIEPATyPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEX/TY TapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnogbl mepmMoOUHAMUKU

TepmoanHamMuueckass cucteMa. BHYTpeHHssI SHEPTUS TEPMOJIMHAMUYECKOU
CHUCTEMBI U cTIOCOOBI €€ n3MeHeHus. KosimuecTBo TeIoThl U paboTa. BHyTpeHHSss
DHEPTHS  OJJHOATOMHOTO  WJI€aIhbHOTO  ra3za. Buubl  Temonepeaadu:
TEIUIONPOBOJHOCTh, KOHBEKIIHS, U3JIydeHUE. Y IeIbHasi TEIIOEMKOCTD BEIIECTBA.
KosmmuecTBO TEMIOTHI IPU TEIUIONEpEIaye.

[lonsitue 06 amguabatHOM mporecce. llepBhiii 3akOH TEPMOJIUHAMUKHU.
[IpuMeHeHue MepBOTro 3aKoHA TEPMOJMHAMHUKU K u3orpoleccaMm. ['paduueckas
UHTEpTIpeTaius padoThl rasa.

Bropoii 3akoH TepMoinHaMuku. HeoOparuMocTh Mpo1eccoB B IPUPOJIE.

TeroBble  mammubl.  [IpyHUMOBI  OEUCTBUS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHusi dHEpruM B TEIUIOBBIX MaimHaxX. KoadduimeHnt mnone3Horo
nercTBus TerioBo MammHbl. [lukn KapHo u ero ko3¢g¢uiiMeHT moje3HOTo
JEeUCTBUS. DKOJIOTHIECKHUE TPOOIEMBI TEIIOIHEPTETHUKH.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHUE: JBUTaTelb
BHYTPEHHETO CTOpaHusl, OLITOBOM XOJIOIWILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTUHU Tella MPU COBEPIICHUM PAOOTHI: BBUIET
mpoOKK W3 OYTBUIKM TOJ JACHCTBHEM CXKaTOTo BO3/ayxXa, HarpeBaHuwe 3dupa B
JATyHHOU TpYOKe IMyTéM TpeHUsI (BUIE0IEMOHCTPAIHS).

N3menenune BHyTpEeHHEN dHEPTUH (TeMIepaTyphl) TeNa Mpy TeIionepeaaye.

OmpIT 10 anuadaTHOMY pacCIIMPEHHI0 BO31yXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENST BHYTPEHHETO CTOPaHHMsI, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, rabopamoprvie pabomoi

N3mepenne yaenpHOU TEI0EMKOCTH.
Tema 3. Acpecammusie cocmoanus eeujecmea. Dazoevie nepexoovl



[TapooOpazoBanue u koHAeHcaus. Mcnapenue u kuneHue. AOCOIIOTHAA U
OTHOCHUTEINIbHAS BIIAXHOCTh BO3AyXa. HacelmeHHbIM map. YaenbHas TEmioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS! OT JIaBJICHUSI.

Teépmoe teno. Kpuctammueckue u amopdHbie Tea. AHU30TPOINS CBONCTB
kpuctawioB. JXungkue kpuctawisl. CoBpeMeHHble MaTepuaibl. [lnaBienue u
KpUCTAJUIM3alus. Y IelibHasd TeruioTa miaByieHus. Cyomumarius.

YpaBHEHHE TEMIIOBOTO OaaHca.

TexHuyeckrue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOJyYEHUSI COBPEMEHHBIX MATEPUATIOB, B
TOM YMCJIC HAHOMAaTepHUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HACHILICHHBIX NTAPOB.

Kurnienne npu moOHWKEHHOM J1aBJICHUH.

Cnoco0bl U3MepeHus BIaKHOCTH.

HaGmonenue HarpeBanusi U IIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTRA.

JlemMoHCTpanus KpUCTaUIOB.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomoi

N3MepeHre OTHOCHUTENTLHOM BIAKHOCTH BO31yXa.

Pa3znea 4. JiekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnexTpu3auuss Tel. OJEKTpUYECKUd 3apsa. JBa BuAa AIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKHN, AUAIIEKTPUKUA W IMOJYNPOBOJHUKUA. 3aKOH COXpPAaHEHUS
DIIEKTPUYECKOTO 3apsa.

BzaumoelictBue 3apa0B. 3akoH Kynona. TodeuHbli 2JIEKTpUY €CKUM 3apsi/.
Onekrpuueckoe mnoJie. Hanpsok€HHOCTh  AnekTpuueckoro mnons. [IpuHuun
CYHEPHO3ULIMU DJIEKTPUYECKUX IOJECH. JIMHUM HAnpsSKEHHOCTH DIIEKTPUUYECKOTO
IOJISL.

Pabora cun oanexkrpocratmueckoro mnojs. IloreHuuman.  PasHocTh
noTeHUUAIOB. [IpOBOMHMKM M JIMAJIEKTPUKU B DIEKTPOCTATUYECKOM IIOJIE.
Jlvpnekrpudaeckas NpOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHteHcarop. DneKTpOoEMKOCTh INIOCKOT0 KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

TexHnueckne YCTPOWCTBA M IPAKTHYECKOE ITPUMEHEHHUE: DJIEKTPOCKOTI,
AIIEKTPOMETP, dJIEKTPOCTATHUECKAsl 3allliTa, 3a3EMJICHHE JJIEKTPONpPUOOPOB,
KOHJICHCATOP, KONMPOBAJILHBIN aIllapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOKCTBO M MIPUHLMII JEUCTBUS JIEKTPOMETPA.

B3auMmoericTBuE HaA3JIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE MTOJIE 3aPSKEHHBIX TEJl.



[IpOBOTHHUKM B JIEKTPOCTATUIECKOM IIOJIE.

DJeKTpocTaTUUEeCKas 3aluTa.

JIMDNEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCaropa OT IUIOLIAIU
IUTACTHUH, PACCTOSHUA MEKIY HUMHU U JUIJIEKTPUIECKOU IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPa.

Yuenuueckuii sxkcnepumenm, rabopamopuvie padbomol

N3mepenue 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii 31ekmpuveckuit mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 yyacTka LETu.

DJIEKTPUYECKOE COIPOTUBIICHUE. Y IEIIbHOE CONPOTUBIICHUE BEIIECTBA.
[locnenoBarenpHOE, MAPALIENBHOE, CMEIIAHHOE COEAMHEHUE IPOBOIHUKOB.

Pabora »snekrpuyeckoro Toka. 3akoH JDxoymsi—Jlenna. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DIIEKTPOABMKYLIAsl CWJIAa U BHYTPEHHEE COIPOTHUBIICHUE MCTOYHHKA TOKA.
3axoH Oma 171 0JIHOM (3aMKHYTOM) 35ieKTpruueckoH renu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsA  NPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBIICHUSI METAJUIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[lomynpoBonuuku.  CoOCTBEHHass U NpUMECHass  HPOBOJAUMOCTH
noJynnpoBoAHUKOB. CBoMcTBa p—N-niepexoa. [1omynpoBoIHUKOBBIE IPUOOPHI.

DJIEKTpUYECKMA TOK B  pacTBOpax M  paCIUIaBaX  BJIEKTPOJIMTOB.
DIIEKTPOJIUTUYECKASA TUCCOLUALMS. DIEKTPOJIN3.

OJekTpudyeckuid TOK B ra3ax. CaMOoCTOSITENbHBIA U HECAMOCTOATEIbHBIN
paspsaa. Monnus. [Tnazma.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTAaT, HMCTOUYHHMKM TOKa, OHIJIEKTpOHArpeBarelibHbIe MPHUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN IO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN JUO, TajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U Hap SIKEHUS.

3aBUCUMOCTh CONPOTHUBJICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOIIAAM MOMIEPEYHOTO CEYEHUsSI U MaTepHaa.

CwmenanHoe COeTMHEHHUE MPOBOJHUKOB.

[IpsiMoe wu3MepeHue SIICKTPOJABWKYIIEH CHIbl. KOpoTkoe 3aMbIKaHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHS.

3aBUCUMOCTH COMPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.



[IpOBOIMMOCTB JJIEKTPOIMUTOB.

HckpoBou pa3psa 1 MpOBOIUMOCTh BO3AYyXa.

OQHOCTOPOHHSS MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yyeHne CMEmaHHOTro COEINHEHNSI PE3UCTOPOB.

N3mepenune 2eKTpOABUKYILEH CHUJIbI HICTOYHUKA TOKA M €r0 BHYTPEHHEIO
COIIPOTHBIICHUS.

Habmronenue snexkrponmsa.

Me:xnpeaMeTHbIE CBS3H

N3yuenne kypca pusuku 0a3oBoro ypoBHs B 10 Kilacce OCyIECTBISETCS C
YU4ETOM COJAEPKATEIbHBIX MEXIPEAMETHBIX CBS3E€H C KypCaMHM MAaTEMaTHKH,
OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOJOTHUH.

Meoicnpeomemmuvie nousimusl, CBI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOTO
NO3HAHUA: SIBJIEHUE, Hay4yHbId (akT, THnoTe3a, (pu3nyeckas BEJIWYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, SKCTIEPUMEHT, MOJEIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWE CUCTEMbl YpaBHEHWH, JUHEWHas (yHKIUS,
napaboJa, runep0oosia, ux rpaMKyd U CBOMCTBA, TPUTOHOMETPUUYECKHUE (DYHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X ITPOEKIMH HA OCU KOOPJIMHAT, CJIIOKEHUE BEKTOPOB.

buonozus: Mmexannyeckoe ABMKEHHE B KUBOU mpupoae, auddysus, ocMmoc,
TEMI000MEH KUBBIX OPTAHU3MOB (BUAbI TEILIONIEPENAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKHUE SIBJICHUS B )KUBOU NIPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPUYECKHE CBOKCTBA METAJUIOB, 3JIEKTPOJIATAYECKAS JUCCOLMALMS,
rajbBaHUKA.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE NBUXEHUN C UCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOJIIMIIHAKH, HWCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET M Jpyrue), ABUTATENb BHYTPEHHETO
CropaHusi, mapoBas TypOUHa, OBITOBOM XOJIOIUIbHUK, KOHIUIIUOHED, TEXHOJOTHH
MOJYYEHUSI COBPEMEHHBIX MAaTepHAIOB, B TOM YHCJIE HAHOMAaTepHalOB, W
HAHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTpYMHBIN IIPUHTED, DJICKTPOHArpeBaTe/IbHbIE npuodopHkI,
AIIEKTPOOCBETUTENLHBIE TPUOOPHI, TaJIbBAHUKA.

11 KUIACC

Pasznea 4. JiekTpoauHaMuKa
Tema 3. Maznummnoe none. InNeKmpomMacHUMHAA UHOYKUUA



[locTositHHBIE ~ MarHuThl. B3auMOJIENCTBUE  TOCTOSIHHBIX  MAarHUTOB.
MarautHoe mnone. Bektop wmarnutHOW wHAYKUMU. [IpuHnun cynepno3unuu
MAarHUTHBIX MNOJIEW. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JIMHWI MarHUTHOU
VHYKIUH TTOJISI IOCTOSHHBIX MAarHUTOB.

MarautHoe 1OoN€ MNPOBOAHMKA € TOKOM. KapThHa IMHUN WHIYKUUA
MAarHATHOTO MOJISI AJIMHHOTO MPSMOTrO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTyIIKA ¢ TOKOM. OnbIT DpcTena. B3anmoaeiicTBre MpoBOHUKOB €
TOKOM.

Cuna Amriepa, e€ MOAyJb U HallpaBJICHUE.

Cwuiia Jlopenna, e€ MOynb U HanpasiieHUE. [[BHyKeHHe 3apsyKEHHOM YaC TULIBI
B OJIHOPOJTHOM MarHuTHOM moJje. PaboTa cumbl JIopeHiia.

SIBneHue 3neKTpOMarHUTHOW MHAYKUMK. [lOTOK BekTOpa MarHMTHOU
UHAYKUUU. OJIEKTPOJBWXKYIIAsl CUIa HWHAYKUMA. 3aKOH 3JIEKTPOMATrHUTHOU
uHaykuuu Qapanest.

BuxpeBoe snekTpuueckoe Tmoje. DJIEKTPOABIXKYIIAS CWIa HHAYKIUUA B
MIPOBOJHUKE, JBUKYILIEMCS MIOCTYNATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBwiio Jlenna.

NunykTuBHOCTh.  SIBJICHHE CaMOWHAYKIMW. OJIEKTPOJBMXKYIIAS CHIIA
CAMOMHYKIIHH.

DHEPrusi MarHUTHOTO TOJIA KaTyIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUTHI, BJEKTPOMArHUThl, DSJIEKTPOJABUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHI], UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHUE FNEKTPOHHOTO My4YKa MarHUTHBIM TIOJIEM.

JIMHUM MHIYKIIMYM MarHATHOTO TOJIS.

B3anmoaencTBrue 1ByxX MpOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JevictBue cunbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBieHME PJIEKTPOMArHUTHOW UHYKIIMH.

ITpaBumo Jlenna.

3aBUCUMOCTbD 3JICKTPOJBUKYIIECH CUIIbI HHAYKIUUA OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre CaMOMHIYKIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYIIKK C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM.



I/ICCJ'IGI[OBaHI/IC SIBJICHUA 3JI€KTpOM3FHPITHOI>i HHIYKOWUHA.

Pa3nen 5. KoneGanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Koj1e0anus

Komebarenruas cucrtema. CBOOOIHBIE  MEXaHWUYECKHE  KOJEOaHUS.
["apmonnueckue konebanus. [lepuon, yactora, ammmutyaa U ¢asza KojeOaHUM.
[IpykuHHBIA MasTHUK. MareMaTnyeCKUii MasTHUK. YPAaBHEHUE TapMOHUYECKUX
koJiebanuii. [IpeBparienre sHEPTHUN IPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenmpapiii KOHTYp. CBOOOJHBIC 3JICKTPOMArHUTHBIC KOJICOAHUS B
UJCUTHHOM KOJIeOATeTbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHMYECKUMH U
AIIEKTPOMArHUTHBIMU KoseOaHusiMu. Popmyna Tomcona. 3akoH CcoOXpaHEHUS
SHEPTUU B UJCATLHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencTaBneHune o 3aTyxarIMX KojeOaHUsIX. BeIHYKI€HHbIE MEXaHUYECKHE
kosneOanusi. Pe3onanc. BeinyKeHHbIE 2IEeKTpOMAarHUTHEIE KOJIeOaHUs.

IlepeMennbiii TOK. CUHYCOUIAIBHBIM TMEpEMEHHBIH TOK. MONIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYIHOE W JACHCTBYIOILEE 3HAYEHHE CUJIbl TOKAa W
HaANPSDKEHUSA.

Tpaucdopmarop. [Ipon3BoacTBo, mepenada U MOTPEOICHUE IICKTPUICCKOM
SHEPTHUH. DKOJOTHYECKUE PUCKH MPHU MPOU3BOJICTBE JeKTposHeprun. KympTypa
UCIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM HKU3HMU.

TexHndeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: DJIEKTPUUYECKUN
3BOHOK, T€HEPATOp NMEPEMEHHOT0 TOKA, JIMHUU AJIEKTponepe1ay.

Jlemoncmpayuu

HccrenoBanne mapaMeTpoB KoOJIeOATENbHON CHCTEMBI (TPYKUHHBIN WM
MaTeMaTU4YECKUI MasiTHUK).

HaGmonenue 3aTyxatonmx KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

Hab6monenne pe3oHaHca.

CBOOOHBIE ANIEKTPOMArHUTHBIE KOJICOAHMS.

OcorpaMmel (3aBUCUMOCTH CUJIBI TOKA M HAMPSIKEHUS] OT BPEMEHH ) JJIs
AJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3oHanc mipu MOCHENOBATEILHOM COEAWHEHUU PE3UCTOpPA, KaTyIIKU
MHJYKTUBHOCTH M KOHJIEHCATOPA.

Mojiernb JTMHUY 3IEKTpONepeIadu.

Yuenuueckuii sxcnepumenm, rabopamophvlie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MAIIBIX KOJICOAHUI rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBaHne MNEpEeMEHHOr0 TOKa B LENW M3  IOCJIEI0BATEILHO
COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUN Hble 60IHbL



Mexanndeckue BOJHBI, yCJOBUS pacnpoctpaHeHus. llepuon. Cxopocts
pacpoCTpaHEHUs] M JUIMHA BOJIHBL. llomepedHble W IPOJOJIBHBIE BOJIHBI.
Nurepdepentys u qudpaxiyss MEXaHHIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DJIEKTPOMAarHuTHbIE BOJIHBI. Y CJIOBHS U3JIy4E€HUS SJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuentauusa BekropoB E, B, V B anekrpomarautHo#t BonaHe. CBolicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaKE€HHE, MpeIoMIICHUE, oJIsIpu3anus, Audpakuus,
untepdepeniys. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.

[llxana 37MeKTpOMAarHUTHBIX BOJIH. [IprMeHEHHE 2IEKTpOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMITBI paguOCBA3U U TeneBuaAcHU. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEJIBI.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHUE. MY3BbIKaIbHbIE
UHCTPYMEHTBI, YJIBTPA3BYKOBasl AMArHOCTUKA B TEXHUKE W MEAWLHMHE, panap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-nieusb.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHHUE MONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Kounebmoeecs Teno Kak HCTOYHUK 3BYKA.

HaOmonenune otpaxeHus v MpenoMIICHUSI MEXaHUYECKUX BOJIH.

HaOmonenune nnrepdepenunu u gudpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmtonenue cBs3W IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOU U
4acTOTOU KOJICOAHUH.

HNccnenoBanne  CBOWCTB — DJJEKTPOMArHUTHBIX  BOJIH:  OTPaKEHHUE,
npenoMIIeHue, ossipu3anus, udpakxius, uHTep pepeHus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonnHENHOE pacIpOCTpPAHEHUE CBETA B
oZHOpOHOM cpene. JIyd cBera. ToueUHBIN UCTOYHUK CBETA.

OTtpakeHnue cBera. 3akOHbBI OTpaxkeHus cBeTa. [locTpoenue n3oopaxkeHuit B
IJIOCKOM 3€pKaie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHUS CBETa. AOCOIOTHBIN MOKA3aTelNb
npesnomiieHuss. [losiHoe BHyTpeHHee oTpakeHue. l[IpenenbHbI yrosl MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucniepcus cBeta. CioxHbIN cocTaB 6enoro cBera. LIger.

CoOwuparoniie W pacceuBaromme JUH3BL. ToHKas mmH3a. DOKycHOE
paccTosiHUEe M ONTHYEcKas cwia TOHKOW JuH3bl. [locTpoeHune n3oOpaxeHudl B
coOMparImuMx U pacceuBaromux JmH3ax. opMyna TOHKOW JTHH3BL. YBEIUYEHUE,
J1aBaEMO€ JIMH30 1.

[Ipenensl nPUMEHUMOCTH TEOMETPUYECKOU ONITUKH.



BomnoBas onrtuka. Watepdepenmust cBera. KorepeHTHble HCTOYHUKH.
YcioBuss HaOMOIEHUST MakCUMyMOB U MHUHMMYMOB B HHTEP(EpEHIIMOHHOMN
KapTUHE OT JBYX CHUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxknuoHHas peméTka. YCIoBUE HaOIIOACHUS
[JIaBHBIX ~MaKCMMyMOB IIpM MAJAEHUM MOHOXPOMATHMYECKOTO CBETa Ha
IU(PaKIMOHHYIO PELIETKY.

[Honapuzanms ceera.

TexHuueckue ycTpolcTBa M MNPAKTUYECKOE NPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MUKPOCKOI, TEJIEeCKOI, BOJOKOHHAs
ONTHUKA, TU(PPAKINOHHASA PEHIETKA, TOIAPOUSI.

Llemoncmpayuu

[IpsiMonMHENHOE pPacpOCTPaHEHHUE, OTPAKEHUE W TMPEJOMIICHUE CBETA.
OnTtuueckue npudopsI.

[losnHOE BHYTpEHHEE oTpaxkeHue. Mojenb CBeToBOA.

HccnenoBanue CBOMCTB U300pakeHUH B JIMH3AX.

Mo ien1 MUKpOCKOTIA, TEJIECKOTIA.

Hab6monenue unrepepennuu cBera.

HabGmonenue nudpaxiyy cBera.

HaOmonenune nucnepcun cBeTa.

[losryueHue criekTpa ¢ TOMOIIBbIO TPU3MBI.

[osryuenue criekTpa ¢ TOMOIIbIO JU(PAKIMOHHON PEIETKH.

HaOmtonenue nonsipuzanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopruvie pabomol

N3mepenue nokazaress NpeaoMIICHHsI CTEKIa.

HccnenoBanue CBONUCTB U300pakeHUN B JIMH3AX.

Habmonenue nucnepcun cBeTa.

Pa3nges 6. OcHOBBI cIeUAJIBHOM TEOPUU OTHOCHTEJIBHOCTH

['panuupl  mpUMEHUMOCTHM  KJaccuyeckor — MmexaHuku.  [locTymatsl
CIIELMATIbHOM TEOPUM OTHOCUTEIBLHOCTH: WHBAPUAHTHOCTb MOXYJS CKOPOCTH
CBETa B BaAKyyMe, IPUHIUI OTHOCUTEIbHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHH U COKPALLECHUE
JUJTVHBI.

DHEprusi ¥ UMILYJIbC PEISITUBUCTCKOW YACTULIBI.

CBs3b MacChI C 3HEPTUEH U UMITYJIbCOM PEIIITUBUCTCKOM YaCTULIBI. DHEPTUS
ITOKOS.

Pa3znea 7. KBanToBas pusnka
Tema 1. Inemenmeuol Keanmoeoi onmuKu



®otonbl. opmyna [Inanka cBsi3u 3HEprUn (POTOHA C €r0 YACTOTOU. DHEPTHS
U UMITYJIbC (POTOHA.

OTtkpsiTue u uccnenosanue poroddpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI
doToapdexra. YpaBHenue DitHmreriHa anst Gotodddexra. «KpacHas rpanumay
doTorddexTa.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue YCTpOMCTBAa W MPAKTUUECKOE NPHUMEHEHHE: (POTORIIEMEHT,
doToaTuuk, conHeyHas 6arapesi, CBETOAUO/I.

Llemoncmpayuu

®oT103(h(PEeKT HAa YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEMIHETO (HOTOIPdexTa.

Cseroauon.

Comnneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pe3epdopna mo paccesHuro o -4acTull.
IInanerapnas mopxens aroma. Iloctymarel bopa. M3nyuyenuwe u moriolieHue
(GOTOHOB MpH MEpPEXoJe aroMa C OJHOTO YPOBHS SHEPrud Ha Apyroil. Bupsl
criekTpoB. CIieKTp ypOBHEH SHEPTUM aTOMa BOJOPOJA.

BosHoBsie cBoiicTBa yacTull. Bosnel ne bpoitisa. KopryCKynsipHO -BOJTHOBOM
Tyallu3M.

CHOHTaHHOE U BBIHYKJIECHHOE U3JIy4YECHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHEKTPaIbHbIN
aHayM3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Moaens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI JIA3€pa.

HaOmtonenue muHeiuaTeiX CIEKTPOB U3TyYeHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, n1abopamopHvle pabomoi

Habmonenne muueiyaToro crekrpa.

Tema 3. Amommnoe adpo

OKCIEPUMEHTHI, JTOKa3bIBAIOIIUE CIIOXHOCTh CTpoeHUs saapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pe3epdopna 1o  ompeneneHuro  cocTaBa
paguoakTUBHOTO u3idydeHus. CBoiicTBa ambda-, Oera-, ramMmMa-u3IydeHUs.
Bnusitnue pagroakTMBHOCTH Ha )KUBBIE OPTraHU3MBbI.

OTtkpeiTHE TpOoTOHA W HelTpoHa. HyknonHas momens siapa I'eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uuciio sapa. M30Torsl.



Anbda-pacniang. DNEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4y€HUE. 3aKOH paJuOaKTUBHOIO pacmaja.

DHeprus cBs3U HYKJIOHOB B snpe. SnepHsle cuibl. Jledekt maccsl sapa.

Snepusbie peakunun. JleneHne U CUHTE3 SAEDP.

Anepnsiii peaktop. TepmosimepHsiii cunTe3. [IpoOieMbl M MEepCHEKTUBBI
SAIEPHOU YHEPTETUKU. DKOJIOTNYECKUE aCIIEKThI IEPHOU SHEPTETUKH.

OnemeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTto 11 HAOMIOACHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHII.

®dyHnamMeHTallbHBIE B3aUMOIeHCTBUS. EMUHCTBO (pU3NYECKOM Kap THHBI MUPA.

TexHnueckne yCTpOMCTBa U NMPAKTUUECKOE IPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, siaepHslil peakTop, arToMHasi boMOa.

Jlemoncmpayuu

CUYETUNK MOHM3UPYIOLMX YaCTHLI.

Yuenuueckuii skcnepumenm, nabopamophwvie pabomol

HccnenoBanue TpekoB yacTull (0 TOTOBBIM (hoTorpadusm).

Pa3zgea 8. JiieMeHTBHI aCTPOHOMHUU M ACTPO(PU3NKH

DTanbl pa3BUTHs acTpoHOMHUH. [[pUKIIaHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUHU.

Bun 3Bésnnoro neba. Co3Be3gusi, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JIBU>KCHHE.

CoJiHeyHasi cuctema.

Comnnne. CosiHeuHass akTUBHOCTh. McTouHuMK sHepruu CojHIA M 3BE3IL.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlnarpamMma «CHEKTpalbHBbIM KIacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW MOCJEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOM IOCJIENOBATEILHOCTH. BHYyTpEeHHEE CTpOEHHE
3B€371. COBpEMEHHBIE MPE/ICTABICHUS O MIPOUCXOKIECHUU U 3BOOIMK CoJHIA U
3BE3/1. DTarbl >KU3HU 3BE3/I.

Mieunsiii [lyte — nama [anaktuka. [lonmoxenue u nBuxenue CoJiHIA B
[Nanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE OBIPHI B sIpax
raJIakTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa06:1a. Pazoeranue rajgakTuk.
Teopus bonbpmoro B3peiBa. PenmmkroBoe usirydeHue.

MacraOnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo06i1eMbl aCTpOHOMHUH.

Yuenuueckue nabnrooenus

HaGmoneHns: HeBOOPYXEHHBIM TJ1a30M C MCITOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUN ISl OTIPE/IeNICHUS TI0JIOKEHUSI HEOECHBIX 0OHEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHbIE CO3Be3/1Ms1 CEBEpHOTO MOIYIIAPUA U IPKUE 3BE3IBI.

Hab6monenus B teneckon JIyHsl, uianet, Mneunoro Ilytu.



O6o0maromniee MoBTOpPeHNE

Pomp ¢u3ukm ©M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COITMATLHOU M ATHUECKOU chepax AesITeTbHOCTH YEJI0OBEKa, POJIb M MECTO (PU3UKH
¥ aCTPOHOMHH B COBPEMEHHOM HayYHOW KapTUHE MHUPA, POJIb (PU3UUECKON TeOpUHU
B (QopMHpOBaHMM TPEACTABICHUNA O (DU3WYECKOW KapTHHE MHUpPA, MECTO
(bu3nYecKoil KapTUHBI MUpPa B OOIIEM PsI/Ty COBPEMEHHBIX €CTECTBEHHO -HAYYHbBIX
MIPECTABICHUM O PUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 0a30Boro ypoBHs B 11 kinacce oCylecTBIsIeTCs C
YYETOM COAEPHKATENbHBIX MEXIPEAMETHBIX CBSA3€HM C KypCcaMH MAaTreMaTHUKH,
OMOJIOTUH, XUMUH, T€OrpapUU U TEXHOJIOTUHU.

Meoicnpeomemmuvie nousimusl, CBI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJIEHUE, HAy4yHbId (akT, rumores3a, (u3MyecKas BEIWYMHA, 3aKOH,
Teopusi, HAOJIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pemICHUE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIMU HA OCU KOOPJUHAT, CJIOKEHUE BEKTOPOB,
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (YHKIMNA, MPU3HAKK TOJ00US TpPEYroJbHUKOB,
OTpeJIeleHrE TUIONIAIU TUIOCKUX (puryp u o0bEma Ted.

buonocus: >nextpuueckue SBICHUS B JKUBOW MpPUPOJE, KojeOaTelbHbIe
JIBMDKCHUS B )KUBOM IIPUPOJE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJIE, JEUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOE€HUE aTOMOB U MOJIEKYJI, KpUCTAUIMYECKasi CTPYKTYpa TBEPAbIX
TN, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMUECKON PEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

l'eocpaghusi: MarHWTHBIE TOJIIOCA 3€MJIM, 3aleKd MAarHUTHBIX PV,
boTOoChEMKA 36MHOW MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUN.

Texnonocus: JMHUAWA DIEKTPOIIEPENAy, TEHEPATOp IEPEMEHHOIO TOKa,
AIIEKTPOJBUTAaTENIb, WHAYKIMOHHAS T€4b, pajap, paauoNpPUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN armapar, BOJOKOHHAS ONTHKA,
CoJIHEe4YHasi OaTapes.

INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEIHEI'O OBLIHEI'O ObPA30BAHUA

OcBoenue yuyebHoro mpeamera «®dusnka» Ha YpOBHE CPEIHETO OOIIEro
oOpazoBanus (0a30BBIN YPOBEHb) JOJDKHO 0OECIICUNUTh JOCTIKCHUE CIICAYFOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U IIPEIMETHBIX 00pa3oBareIbHBIX PE3YJIbLTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI



JIM4HOCTHBIE PE3YIBTAThl OCBOCHHUS yueOHOT0 npeaMeTa « DU3UKa» TOKHBI
OTpaXaThb TOTOBHOCTb UM CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpHWEHTAINi, TO3WUTUBHBIX BHYTPEHHUX YOCXKICHHHA, COOTBETCTBYIOIINX
TPaJAULMOHHBIM LEHHOCTSM POCCHUHCKOTO OONIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
ONBITA U ONBITA JEITEIILHOCTH B MPOLIECCE PEATU3ALNA OCHOBHBIX HAlPaBJICHUM
BOCIIMTATEIIbLHOU IEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpasK1IaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH I'PAKITAHCKOM MO3UIMH 00YUAIOIIETr 0CsI Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUHUCKOTO OOIIECTBA;

NPUHATUE  TPAAULMOHHBIX  OOIICYENIOBEYECKMX T'yMAHUCTHUECKUX H
JEMOKPaTHYECKUX LEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECAX I'PAXKIAHCKOTO
0011IeCTBa, y4acTBOBAaTh B CAMOYINPABIEHUH B 00pa30BaATEIIbHOW OpraHU3aluy;

YMEHHUE B3aUMOJEHCTBOBATh C COMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBHM C
X QYHKIUSIMA Y HA3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTapPHOU U BOJIOHTEPCKOU IEATEILHOCTH;

2) IATPHOTHYECKOTO BOCTIMTAHUSI:

c(hopMuUpPOBAHHOCTH POCCHUICKOU TPaXIAHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma,

LIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCUICKHX YUEHBIX B 001aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOTO BOCTIMTAHUSI:

c(hopMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHHUS ;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
JESITETbHOCTU YUEHOTO;

OCO3HaHME JUYHOIO BKJIa/la B IOCTPOCHUE YCTOMYHUBOTO OyIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl SCTETUKY HAYYHOT'O TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHMA:

MHTEpEC K pa3iuuHbIM cdepaM mpodecCHOHATbHON NEeATeNbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymiel mpodeccru U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00J1acTH
(bu3NKY HA POTSXKEHUU BCEU KU3HH,

6) PKOJIOrHYEeCKOro BOCIIUTAHUS:



Cc(hOpMHUPOBAHHOCTh HKOJOTUYECKOW KYJIbTYpHl, OCO3HAHHE TJI0OAIHLHOT O
XapakTepa dKOJOTHUECKUX MPoOIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE IEUCTBUM B OKPYXAIOIIEH CPEJIE HA OCHOBE
3HaHHUS LEJIEN YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA,

pacCUIMpEHUE OIbITA ACATEILHOCTU HKOJIOTHYECKOW HAINPABJICHHOCTH Ha
OCHOBE UMEIOLMXCS 3HaHUH N0 (PUBHKE;

7) HEHHOCTH HAYYHOT0 NMO3HAHMSI:

c(hopMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI GU3NMUECKON HAYKU;

OCO3HAaHUE LEHHOCTM HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
u3ydyeHus (U3UKH  OCYIIECTBISITH  NPOEKTHYHD U HCCIENOBATENLCKYIO
JEeATEIbHOCTh UHJIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

INo3HaBaTeJibHbIe YHHUBEpPCAJIbHbIE YUeOHbIE TeHCTBHSA
ba3oBble JJornuyeckue aelicTBUA:
CaMOCTOSITENIbHO  (OPMYJIUMPOBATh M aKTyaJlM3UpPOBaTh  MpoOsIeMY,
paccMarpuBath €€ BCECTOPOHHE;
OTNIPENCIAATh IIEMH JACSITEIILHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUH HX
JIOCTUIKEHUS
BBISIBISITH  3aKOHOMEPHOCTH M IPOTHUBOPEYHMS B paccMarpuBaeMbIX
(U3UIECKUX SBICHUSIX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YIETOM aHAIM3a MMEIOUTUXCS
MaTepHaIbHBIX U HEMaTePHAITLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBEI B ICATEIHHOCTD, OIICHUBATH COOTBETCTBHE PE3YIHTAaTOB
IIEJISIM, OIIEHUBATh PUCKH MOCJCACTBUN OEATCIbHOCTH;
KOODJMHUPOBATh M  BBIOJHATH pPabOTy B  YCIOBHSAX peaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBINUICHNE TIPH PEIICHUH )KH3HEHHBIX MPOOJIEM.
Ba3oBble ucciieoBaTe/IbCKHe TeHCTBHS
BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMU TOHATHSIMU M METOJIaMU
(bU3UYIECKON HAYKH,
BJIAJICTh HaBBIKAMU Y4€OHO-UCCIIEI0BATEILCKON U IPOCKTHOM IEATETbHOCTH
B 0051aCTH (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY TTOUCKY
METOJ0B pEIICHUs 3aa4d (HU3NIECKOTO COASPKaHUS, MPUMEHCHUIO Pa3IUIHBIX
METOJIOB ITO3HAHMS;
BJIAJICTh BHJAMU JEATEIHHOCTH 10 TMOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEpIIpETalluK, MPeoOpa3OBaHNUI0O M TMPUMEHEHUIO B Pa3UYHBIX YUEOHBIX
CUTYyalUsiX, B TOM YHCJIE IPU CO3/IaHUU YUYEOHBIX IPOEKTOB B 001aCTU (PU3UKY;



BBISIBIISITh MPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajadvy,
BBIIBUTATh THUIOTE3y €€ pelleHUsl, HaXOJIUTh apTyMEHThl Uil JO0Ka3aTelbCTBA
CBOUX YTBEPKIICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh TIOJYYEHHbIE B XOJE peIleHUs 3adauyd pe3yJbTaThl,
KPUTHYECKH OLIEHUBATH UX JI0CTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3a7aud B 00pa3zoBaTeNbHOM
JEeSITEeTbHOCTH, B TOM YHCJIE IPU U3YUEHUU (DU3HKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsAM, OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

YMETh TMEPEHOCUTh 3HaHHUA 10 (U3MKEe B NPAKTUYECKYI0 00JacTh
KHU3HEACATEIbHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UJIEH, MPEAJIaraTh OpUrHHAIbHBIE TTOAXO0/IbI U PEICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOMTyCKAIOIINE aJlbTEPHATUBHBIE PEILICHNUS.

Pabora ¢ unpopmaumeii:

BJIaJICTh HABBIKAMU MOJTy4yeHUs] UHGOpMAIUK (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSITEIILHO OCYILECTBIISATH TOUCK, aHAJM3,
CUCTEMAaTU3aIlMI0 U HHTEPIPETAlNI0 WHPOPMALMU PA3IMYHBIX BUAOB U (hopm
Npe/ICTaBICHUS;

OIIEHUBATh JIOCTOBEPHOCTH MH(POPMAIIUH;

UCIIOJIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3aMa4 ¢ coOmoneHreM TpeOOBaHUM SPrOHOMHKH, TEXHUKHA O€30MacHOCTH,
TUTUEHBI, PECypCcOCOEpeKeHHs, TMPaBOBBIX W OATUYECKUX HOPM, HOPM
uH(GOPMAIIMOHHOW 0€30acHOCTH;

co3/aBaTh TEKCThl (PU3MYECKOTO COJEpKaHUS B Pa3IMUHBIX (Popmarax c
y4€TOM Ha3HaueHUs MH(OPMAIIUY U TIEJIEBON ayAUTOPUH, BBIOUPAsi ONTUMAILHYIO
dbopMy TpeaCTaBICHHS M BU3YaTH3aIlHH.

KoMMyHuKaTHBHbIE YHMBepcaJibHbIe yYeOHbIe AeiicTBUSA:

OCYHIECTBIISITH OOLIEHWE HA Yypokax (U3MKM M BO BHE-YpOUHOH
NEeSTEIIbHOCTH;

pacmo3HaBaTh MPENNOCHUIKM KOH(IUKTHBIX CHUTyallud M CMSTr4arh
KOH(DIIMKTBI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOYKY 3PEHHS C MCIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

NOHUMAaTh U UCIOJb30BaTh MPEUMYILIECTBA KOMAaHAHON U MHAUBUAYATbHOM
padoThI;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JNEHUCTBHHA C y4€TOM OOIIMX
MHTEPECOB M BO3ZMOKHOCTEN KAXKIOTO UJIeHa KOJUIEKTHUBA;



MPUHUMATh [EIA COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHUPOBATh JCUCTBUSL MO €€ JOCTHXKEHUIO: COCTAaBJISITh IUIaH JIEWMCTBUU,
pacmpenensiTh pojau ¢ y4éToOM MHEHUW YYaCTHHUKOB, OOCYXIaTh PpE3yJbTaThl
COBMECTHOMU pabOTHI;

OLICHMBAaTh KA4E€CTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHKAa KOMaHIbI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeJlaraTb HOBBIE TMPOEKTHI, OLICHUBATH HJIEH C TO3UIUKA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBISATh ITO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3JIMYHBIX
CUTYAIIUSIX, POSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YUeOHbI€e TeiicTBHSA
Camoopranuzanus:

CaMOCTOSITENbHO OCYIIECTBIIATh MO3HABATENBHYIO NIEATEIHHOCTh B 001aCTH
GU3MKM W acCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4 U,

CaMOCTOSITEIbHO COCTABJIATh IUIaH PEIICHUs PAcUYETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS PAKTUYECKOM pabOThI ¢ y4ETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAIOYTCHHUN;

JlaBaTh OIIEHKY HOBBIM CHUTYAIIHUSIM;

pacumpsITh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JienaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CITOCOOCTBOBaTh (POPMHUPOBAHHUIO W TPOSIBICHUIO SPYAUIMH B 001aCTH
(bU3NKYN, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEbHbBIN U KyJbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CUTYAIHsIM, BHOCUTh KOPPEKTUBHI B JCSITEIHLHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IETISIM;

BIIAJICTh  HABBIKAaMU  TO3HABATEIbHOW  peduiekcCMM KakK  OCO3HaHUs
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX MPOIECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

WCIIOJIh30BaTh MPUEMBI pedIeKCUu JIJIsl OIICHKU CUTYaIluH, BEIOOpa BEPHOTO
peIIeHus;

YMETh OIICHMBAaTh PHCKA M CBOCBPEMEHHO NPUHUMATh pPEIICHUS 10 HX
CHUKCHHIO;

NpUHUMATh MOTHBBI M apTyMEHThl JPYruX TNpH aHAIM3E pPe3yJIhbTaToOB
e TEIIbHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEIOCTATKU U JOCTOMHCTBA,;



NPUHUMATh MOTHBBI W apryMEHTBHI JPYrHMX TNPU aHAIHM3E PE3yJIbTaTOB
TeSITeNbHOCTH;

NpHU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B nporniecce moCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uke s YpOBHS CpenHero oomero oOpa3oBaHus y OOyHaroIIMXCS
COBEPIICHCTBYETCS OIMOIMOHATBHBIH WHTEIUICKT, TP €/ITI0JIar AFOTIHIA
c(hOpMUPOBAHHOCTh:

CaMOCO3HaHUsI, BKIFOUAIOIIEr0 CIOCOOHOCTh MOHIUMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS Pa3BUTHUS COOCTBEHHOW AIMOIMOHAILHOM cep b,
OBITh YBEpEHHBIM B c€0¢€;

CaMOpPEryJIMPOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBENEHHE, CHOCOOHOCTh aJaNTHPOBATHCS K
IMOIUOHAILHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIMH, BKIFOYAIONICH CTPEMJICHHE K JOCTHKCHUIO LIEIH U
yCIieXy, ONTUMH3M, HHUIIMATHBHOCTH, YMCHHUE JEHCTBOBAaTh UCXOJSI U3 CBOMX
BO3MO>KHOCTEH;

IMITATHH, BKJIFOYAIOIIEH CIIOCOOHOCTh TOHUMATh IMOITUMOHAILHOE COCTOSTHHE
JIPYTHUX, YYHUTBIBATH €ro IMpPHU OCYIICCTBICHUU OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIMATLHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BHICTPAUBATh O THOIICHUS
C JPYTrUMU JIOAbMU, 3a00TUTHCS, IPOSIBISITE UHTEPEC U pa3peiiaTb KOHMIUKTHIL.

NHNPEJIMETHBIE PE3YJbTATbBI

K xoniy oOyuenuss B 10 kiaacce mpenMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00YUAIOUMXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbI MHUpPA, B PAa3BUTUM COBPEMEHHOW TEXHUKHA W
TEXHOJIOTUM, B IPAKTUYECKOM JESITENBbHOCTH JIFOJEH;

YUUTHIBATh TPaHUIbl TPUMEHEHUS UW3YYEHHBIX (PU3MYECKUX MO/IENeH:
MaTepuaibHasi TOUKa, UHEpIMAbHAsL CHCTEMa O0TCUETa, aOCOIOTHO TBEPIOE TEIO,
WJICAUTbHBIN T'a3, MOJEIN CTPOCHUS ra30B, KUJAKOCTEU U TBEPABIX TEJ, TOUCUHbIN
AIIEKTPUYECKUMN 3apsi IPH pelieHnH (PU3NIECKUX 3a/1ad;

pacmno3HaBaTh GU3NMYECKUE SBICHUS (TIPOIECCHI) U OOBIACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA U
DNEKTPOAUHAMUKHA: PABHOMEPHOE H  PABHOYCKOPEHHOE  IPAMOJIMHEMHOE
JBIDKEHUE, CBOOOJHOE TMaJCHHUE TeN, JIBMXKEHHE MO OKPYKHOCTHU, HHEPIUS,
B3anMoieicTBrE Teq, Tuddy3ns, OpOyHOBCKOE IBIKEHHUE, CTPOCHHE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00BhEMA TE MPU HarpeBaHUH (OXJIAKIECHUH), TETIOBOE



paBHOBECHE, HCIIApEHUE, KOHJCHCAIUsl, TUIaBJICHUE, KPUCTALIM3AINS, KUIICHUE,
BJIAXKHOCTB BO3/1yXa, HOBBIIICHHUE 1aBJICHUS ra3a MpU €ro HarpeBaHuM B 3aKPbITOM
COCyJle, CBSI3b MEXKJYy MapaMeTpaMH COCTOSIHMSI Ta3a B M3OMPOIECCaX,
AJIEKTpHU3aIs TEJl, B3aUMOJICUCTBHE 3apsIJI0B;

OTIMCHIBATh MEXAHUYECKOE JBUKCHHE, MCTIOJB3YS (DU3UYECKHUE BEITUYWHBI:
KOOpJIMHATa, IyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tejla, CHJIa,
UMITYJIbC TeJla, KHHETUYECKasi YHEprus, MOTEHIMAIbHAS SHEPTHS, MEXaHUYEeCKasl
paboTa, MexaHWYecKas MOIIMHOCTh, MPH OIHUCAHWUU TPABWILHO TPAKTOBATH
(GU3NYECKUN CMBICIT HWCIOJb3YEMBbIX BEJIHYHMH, WX O0O03HAUYCHUA W CIUHUIIBI,
HaXOJAUTh (DOPMYIIBI, CBSI3BIBAIOIIME JaHHYIO (PU3UYECKYIO BETUIUHY C JIPYTHMH
BEIIMUMHAMU;

ONUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TENl W TEIUIOBBIC SIBJICHUS,
UCTOJIb3YS (PU3UUYECKHWE BEIUYUHBI: JAaBJICHUE Ta3a, TeMIleparypa, CpPeaHss
KHUHETUYECKasi YJHEPTUSI XaOTUUYECKOTO JABIKEHUS MOJIEKYJI, CPEIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHssI dHEpTHs, paboTa rasa,
KO3(PPUIIMEHT TO0JIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATEINSA; IPU OMNMUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MUECKUM CMBICI HCTHOJb3YEMbIX BEIUYUH, HX
0003HaUYCHUSI W €IUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIUE JAHHYIO
(GU3UYECKYIO BEIMUHUHY C IPYTUMU BEJIMYUHAM;

OTIMCHIBATh U3YYEHHBIC MIEKTPUUECKHE CBOMCTRA BEIIECTBA U AJIEKTPUUECKUE
ABJIEHUS (MPOLIECCHI), UCTIOIB3Ys (PU3NUECKHUE BEIUYMHBI: JIEKTPUUECKUHN 3apsi,
ANIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD MOJIsA, MOTEHIINAJ, PA3HOCTh MOTEHIIUAJIOB,;
NPy OMNHCAHWW TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICT HCHOJIBb3YEMBbIX
BEJIMYMH, WX OOO3HAUCHMS] W CIWHMIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (QU3UYECKYI0 BETMUYUHY C APYTUMHU BEIIMYUHAMU,

aHATM3UPOBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCTIONB3YS (U3UIECKHE
3aKOHBI W MPUHIIMIBI: 3aKOH BceMupHOTo Tarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPTrUM, 3aKOH COXPAHCHUS HWMITYJIbCA,
MPUHIIAIT CYNEPTO3UIIMN CHWJI, TPHUHIMII PaBHOIIPABHS WHEPIUATBHBIX CHCTEM
O0TCY€Ta, MOJICKYJSIPHO-KMHETUUECKYI0 TEOPHI0O CTPOCHHMS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPENHEN KHHETHYECKOW SHEPTHH TEIUIOBOTO JIBHYKEHHS MOJIEKYJI C
abCOJIFOTHOM TeMIepaTypoi, MepBbIM 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAHCHUS
ANMEKTPUUECKOTO 3apsjaa, 3akoH KyrnoHa, mpu 3TOM pa3inyarh CJIOBECHYIO
bOpMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPaHUIBI,
00J1IaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIMIBLI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3Myarh YCIOBUSA UX 0€30IMaCHOTO MCIIOJb30BaHMS B
MMOBCEIHEBHOM KU3HU;



BBITIOJIHATh JKCHEPUMEHTHI 10 MCCICJOBAaHUIO (PU3UYECKUX SIBICHUN U
NPOLIECCOB C HCMOJb30BAHUEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmynupoBarh TpobsieMy/3agady HW THUNOTE3y Yy4eOHOTO SKCIIEPUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO 00OpYAOBaHUS, MPOBOAMUTH OMBIT U
bopMyIHpOBaTh BHIBOIHI,

OCYIIECTBIISITh MPSMbBIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IPU
TOM BBIOMpATh ONTUMAIBHBIN CIOCO0 M3MEPEHHsS] U UCIOJIb30BaTh M3BECTHHIC
METOJbl OLIEHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh  3aBHUCUMOCTH  MEXAY (PU3MYECKUMH  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHHUM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
duKCUpOBaTh PE3YJAbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKHX BEIUYHH B
BUJIe TaOJUI] ¥ TPaHKOB, €IaTh BEIBOBI 110 PE3YJIbTaTaM HCCIEIOBAHMS,

co0Jro1aTh MpaBmiia 6€30MacHOTO TPy/ia MPU MPOBEACHUN HCCICIOBAHUI B
pamMKax ydeOHOTO OSKCIEPHUMEHTa, Y4eOHO-HCCIEeOBATEIHCKOW M IMPOEKTHOMN
NESITeTbHOCTH C MCTIOJb30BAaHUEM U3MEPUTEIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacu€THbIe 3ala4d C SBHO 3aJaHHON (PU3MUECKOW MOJENbIO,
UCTI0JIb3YA (PU3MUECKHE 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BbIOMpAaTh (HU3HUECKYI0 MOJENb, BBIACHATh (PU3HMUECKUE BETUYUHBI U (DOPMYIIHI,
HEOOXOouMBbIe il €€ PEeIlIeHUs, TPOBOJUTh PAcUEThl U OIEHUBATH PEATbHOCTD
MOJIy4E€HHOT'0 3HAYeHUsI (PU3NYECKON BETTMUUHBI,

pelarh KaueCTBEHHbBIE 32/1a4U: BBICTPAUBATh JIOTUYECKU HEITPOTUBOPECUUBYIO
IETMOYKY PAacCYXIEHU ¢ OMOpON Ha M3YYCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYecKue SBIICHNUS,

UCIIOJIb30BaTh ~ TPH  peIIeHuH  Y4eOHbIX  3aJad  COBpPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUHU JIJISl TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPTIPETAIH
U TIPE/ICTaBIICHUs] Y4eOHOU M HAyYHO -TIOMYJIIPHOUM MH(OpMAIMU, TIOJTy4YEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KDUTHYECKH aHATU3UPOBATH MOJTy4aeMy 0 HHPOPMAIIUIO;

MPUBOJIUTH IPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOSIKHBIX YIEHBIX -(PH3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIErO0 MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCII0JIb30BaTh TEOPETUYECKUE 3HAHUS O (PU3MKE B TIOBCEIHEBHOU KH3HU
1U1st oOecriedeHus: 0€30MaCHOCTH MPU 0OpAIEHUH ¢ TPUOOPAMH U TEXHUYECKUMHU
yYCTPOUCTBAMH, JIJIsl COXPAHEHUS 3I0POBbsSI ¥ COOJIFOACHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPELE;

paboTaTh B TpYIIE C BBIMOJHEHHEM PAa3IMIHBIX CONUAIBLHBIX POJICH,
IUTAHUPOBATh PabOTy TPYNMbI, PAMOHAIBLHO paCHpeAeNsiTh O0S3aHHOCTU H
TUIAHUPOBATh JEITEIHPHOCTh B HECTAHAAPTHBIX CHTYAIUSIX, a/ICKBATHO OIICHUBATH
BKJIQJT K&XI0TO U3 YYaCTHUKOB TPYIIIEI B PEIICHUE pacCcMaTpuBaeMOi TPOOIIEMBI.



K xonmy oGyuenuss B 11 kjacce mpenMeTHble pe3yibTarbl HA 0a30BOM
YPOBHE JOJDKHBI OTPaXaTh C(POPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHbI MHUpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKHA W
TEXHOJIOTUM, B IPAKTUYECKON JEATEIILHOCTH JIFOJIEU, LEIOCTHOCTh U €IUHCTBO
($u3NUEeCcKO KapTHUHBI MUPA;

YUUTBHIBATh TPAHULBI TPUMEHEHHS] HW3YYCHHBIX (PU3UYECKUX MO/IEINeH:
TOYEYHBIN JICKTPUYECKUH 3apsi]l, Tyd CBETA, TOUECUHBIM HICTOYHUK CBETA, SCpHas
MOJIeTIb aTOMa, HYKJIOHHas MOJI€b aTOMHOTO s/ipa MPU PEIICHUU (PU3NYECKUX
3a1ay;

pacro3HaBaTh (pU3nYeCKHe sABJIECHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOAMHAMUKH U KBAHTOBOM (DPM3UKU: AIEKTPUUYECKAs POBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJIEHCTBUE
MAarHuTOB, OJJICKTPOMAarHWTHas WHIYKLHS, JEWUCTBUE MAarHUTHOTO TIOJSl Ha
IPOBOJHUK C TOKOM M ABWXKYIUMICS 3apsijl, dJIEKTPOMAarHUTHBIE KOJICOAHUS U
BOJIHBI, IPSMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPAXKECHHE, ITPEIOMIICHUE,
uHTepdepenums, Audpakuus U [OJSpU3alMs  CBETa, JUCHEPCHS CBETa,
doToanekrpuueckuii 3h ekt (hotorddext), cBeToOBOE NaBleHNE, BOSHUKHOBEHUE
JUHENYaToro CIeKTpa aroMa BOJOPOJA, €CTECTBEHHass M HMCKYCCTBEHHAas
PaalOaKTUBHOCTb;

ONMCHIBATh M3YYEHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE,  DBJIEKTPUYECKYI0  MPOBOJMMOCTb  PAa3JIUYHBIX  Cpen) |
AIIEKTPOMArHUTHBIE SIBJICHUS (MIPOLECCHI), UCHOJB3Yyd (PU3NUECKHUE BEIUUYUHBI:
ANEKTPUYECKUN 3apsJl, CHIIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUIECKOE
COIPOTHUBJIEHUE, PA3HOCTh MOTEHUHUAIOB, JEKTPOJIBIKYIIAs CUiia, padoTa TOKa,
VMHIYKIUS MAarHuTHOTO MoJisi, cwia Ammnepa, cwia JIopeHua, MHAYKTUBHOCTD
KATYyIIKH, 3HEPrus 3JIEKTPUYECKOTO M MArHATHOIO IOJIEW, MEPHOJ M 4YacToTa
KojeOaHui B KoJeOaTelbHOM KOHTYpe, 3apsii M CHUjla TOKa B IIpoIEcce
TapMOHHYECKUX dJEKTPOMArHUTHBIX KoJeOaHuil, (OKYyCHOE pacCTOSHUE U
ONTUYECKasl CWia JMH3bI, MPU OMHUCAHUU MPABWILHO TPAKTOBATh (PU3UYECKHIA
CMBICTT HCIOJb3YEMBIX BEIUYMH, KX OOO3HAYEHUS U EAUHUIIBI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEIUYMHY C JpYyTUMU
BEJIMYHUHAMU;

ONUCHIBaTh M3YYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HUCIOJIb3YS
busznuecKkue BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPTUSI U UMITYJIbC POTOHA, TIEPHUO/T MOTypaciiana, SHEPTUS CBSI3U
aTOMHBIX SJI€p, IPH OINUCAHUM MPABUIBHO TPAKTOBAaTh (PU3UUECKUI CMBICI
UCIIOJIb3YEMBIX BEIUYMH, UX O0O03HAUEHUS U EIUHUIIBI, YKa3bIBaThb (DOPMyIIbI,



CBA3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEIMYMHY C JPYrUMH BEIWYUHAMHU,
BBIUHCIISATh 3HAUECHUE (PU3UUECKON BETMUUHBI;

aHAIM3UPOBATh (PU3UUECKHE MPOUECCH U SIBICHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHBI M MPHUHLMUIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalieIbHOTO
COCIMHEHUsI IPOBOJHUKOB, 3aKOH J[xoymsai—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
UHIYKIUH, 3aKOH NIPSIMOJIMHEHHOTO PacIpOCTPAHEHHs CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHHE DUHIITEHHA 11 PoTod(deKTa,
3aKOH COXPAHEHUS! SHEPTUH, 3aKOH COXPAHEHUS MMIIYJbCa, 3aKOH COXpPaHEHUs
ANIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUs] MacCOBOTO YMCHa, MOCTyaThl bopa,
3aKOH PaIMOAKTUBHOTO PACIaja, IPY 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4eCKO€ BBIPAXKEHHE M YCJIOBHUS (CpaHULbl, OOJACTH)
NPUMEHUMOCTH;

OTIpEAENAThH HAllpaBJIEHHUE BEKTOPa MHIYKIIUK MarHUTHOTO IOJISI TPOBOJHHUKA
C TOKOM, cUJibl AMriepa u cuiibl JIopenna;

CTPOUTb U ONMUCHIBATH HM300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3EpKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCICAOBAaHUIO (PU3UYECKUX SIBICHUH U
NPOIIECCOB C HCTOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX W3MEPEHHId: MPU ITOM
dbopMynmupoBarh MnpoOsieMy/3agady M TUNOTE3y YUYEOHOro HKCIEpUMEHTA,
coOuparh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYAOBaHUS, MPOBOJWUTH OIBIT U
dbopMyMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PHU3NUECKUX BETUYUH, IPU
ATOM BBIOMPATh ONTUMAIBHBIM CIIOCOO M3MEPEHUs U HMCTOJb30BaTh M3BECTHBIC
METO/IbI OLIEHKH NOT'PEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH C HCIOJIb30BaHUEM
NpsIMBIX W3MEPEHHIA: TPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHUpPOBATH
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PH3UYECKUX BEIMYUH B BUJE TAOIUI] U
rpaduKoB, J1enaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICTOBAHUS;

coOmroaTh paBuiia 0€30TaCHOTO Tpy/a MPH MPOBEACHUN UCCJICIOBAaHUN B
paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKON M MPOEKTHOM
JESITEIbHOCTH C UCIOJIb30BaHUEM M3MEPUTEIbHBIX YCTPOICTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJaud C SBHO 33JaHHOW (U3UYECKOW MOJEIbIO,
UCTI0JI3YS (PU3UYECKIE 3aKOHBI M IIPUHITUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOUpPaTh (PU3UUECKYIO0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYMHBI U POPMYIIHI,
HEOOXOUMBIC I €€ PEIICHUs, TPOBOJUTh PAcUEThl U OICHUBATH PEATbHOCTH
HOJIy4EHHOT'0 3HaYeHUs (PU3UUYECKOM BETMUHHBI;



pelarh Ka4eCTBEHHbIE 331a4H: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PACCYXICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
busnuecKue sIBJICHUS,

UCIIOJb30BaTh ~ MPU  PEIIEHHH  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTHH JJISl TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIH
U MPEICTABICHNS YyU€OHON M HAyYHO-TIOMYJIIPHON MH(OPMAUH, HOJy4YEHHON U3
pa3IMYHBIX ICTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJTy4aeMyt0 HH()OpMaIIHIO;

OOBSICHATh MPUHUMUIBI JEHCTBUA MallUH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX 0€30MaCHOTO UCIIOJIb30BAHUS B MOBCEHEBHOM
KU3HU;

NPUBOJUTH NPUMEPHI BKJIaZa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIEr0O MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOM KU3HU
U1t o0ecriedeHus: 0€301aCHOCTU IPU OOpAIlEHUH ¢ MPUOOpaMU U TEXHUUECKUMU
YCTpOMCTBaMHU, 111 COXPAHEHUS 3J0POBbs U COOIOIEHNSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXAIOLLEN Cpere;

paboTare B TPYIMIE C BHINOJIHEHUEM pAa3jMYHbIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pPabdOTy TPYNNbl, PAUOHAIBHO pacHpenensTh OOSI3aHHOCTU U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aICKBaTHO OLICHUBATh
BKJIa/I K&K/I0T0 U3 YYaCTHUKOB T'PYIIIbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
N HaumenoBann | KouvecTBo yacoB DJIeKTPOHHBbIE
" | epasgenaos u (uud poBbIe)
n/ Bceer KoHTpoabHbI IIpakTH4ecku
TeM o0pa3oBareJjibHbIE
n 0 e padoThI e padoTbI
NMporpamMmsl pecypchbl
Paznen 1. DUSUKA U METO/Ibl HAYYHOI'O ITO3HAHUSA
dusrka u
METOLLEL bubmnoreka [IOK
1.1 A 2 https://m.edsoo.ru/7f41bf7
Hay4YHOTO 2
TO3HAHUS =
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbu6nunoreka [JOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41bf7
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TEOPHH
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Hroro no pazneny

4

Paznesn 4. KBAHTOBAS ®U3UKA
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