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INOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢u3uke 6a30BOro ypoBHsI Ha YpOBHE CpPEIHEr0 0011ero oopazoBaHus pazpadboTaHa
Ha OCHOBE IIOJIOXKEHMH U TpeOOBaHMI K pe3ylbTaTaM OCBOECHUS OCHOBHOM 0Opa3oBaTelbHOMN
nporpammsl, npeacrasieHHbx B @PI'OC COO, a takxe ¢ yu€ToM QenepaabHoi pabodeil mporpaMmbl
BOCIIUTAaHHUS W KOHIENIMU TMpenofaBaHus ydeOHoro mnpeamera «Dusmka» B 00pa30BaTENbHBIX
opranuzanusax Poccuiickoit denepanuy, peanus3yonmx OCHOBHbIE 00pa30BaTebHbIE IPOTrPAMMBI.

CopneprxaHue mporpaMMel IO (HU3MKE HAIpPaBIeHO Ha (POPMUPOBAaHHE ECTECTBEHHO-HAYUHOM
KapTUHBI Mupa oOyyaromuxcs 10 ki1accoB nmpu oOyueHUH UX (pu3MKe Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO noaxoa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC
COO k mnaHupyeMbIM JHYHOCTHBIM, MPEAMETHBIM U METANpPEIMETHBIM pe3ylibTaTaM OOydeHUs, a
TaKXKE YYUTBHIBAET HEOOXOIUMOCTb pealu3alii MEXIPEIMETHBIX CBA3€H (U3MKM C €CTECTBEHHO-
Hay4YHbIMM y4eOHBIMU INpeaMeTaMH. B Hell ompenensitoTcs OCHOBHbBIE LeNIM HM3ydeHUs (PU3MKH Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHUS, IJIAHUPYEMBIE PE3YNbTaThl OCBOCHHUSI Kypca (PHU3HUKH:
JIMYHOCTHBIE, METANIPEAMETHBIE, ITpeIMETHBIE (Ha 0a30BOM YpPOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpPYEMbIE PE3yIbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

IIPEIMETHBIE PE3YIbTAaTBIHUSA;

e cojepxaHue yueOHoro npeamera «Dusnkay.

du3nka Kak Hayka o0 HamOosee OOLIMX 3aKOHAX MPHUPOJbI, BBHICTYMas B KayecTBE Y4eOHOIo
IpeiMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CHUCTEMY 3HaHUI 00 OKpYKalOIEM MHpE.
HIkonbHBIA Kypc (U3UKKH — CHCTEMOOOPA3YIOMINN IS €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBIICHUM, H3ydyaeMbIX XUMHEH,
Ouosioruelt, Qusnueckoir reorpadueil u actpoHomuen. lcmonb3oBaHue M aKTHBHOE NPUMEHEHUE
¢u3NYeCKUX 3HAHUU ONpeAessieT XapakTep W Pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPIreTHKH, TPAHCIIOPTa, OCBOECHMS KOCMOCA, IIOJYYEHUS HOBBIX MAaTEpPUAIOB C 3aJaHHBIMHU
cBOWCTBaMM M JApyrux. Vzydyenue ¢u3MKU BHOCHT OCHOBHOM BKJaJ B ()OPMHPOBAHUE €CTECTBEHHO-
Hay4HOH KapTHHBI MHpa oOyyaromuxcs, B (OpMUpOBaHHE YMEHHH NPUMEHATh HAyYHBIH METO[
MO3HAHUS MPYU BHINOJIHEHUHU UMHU YYEOHBIX HCCIIEI0OBaHUI.

B ocHoBy kypca ¢u3uku 171 ypOBHS CpPEIHETO OOIIero oOpa3oBaHMs TOJIOKEH PNl UIEH,
KOTOpBIE MO>KHO pacCMaTpUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHM € HEHl Kypc SIBISETCS JOTMYECKH 3aBEPUIEHHBIM, OH
COJIEP’)KUT MaTepuall M3 BCEX pa3leNoB (U3MKH, BKIIOYAET KaK BONPOCHI KJIACCHUECKOH, Tak M
COBPEMEHHOM (PU3UKH.

Hoes ecenepanuszayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (U3MKU OOBEJUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBiseTcsi pOpMHUpPOBAaHUE TNPEJICTABICHUM O CTPYKTYpPHBIX
YPOBHSIX MAaTE€pUH, BEIIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanusi mnpeanonaraeT HCIOJIb30BaHHE TI'yMaHUTapHOTO
noTeHIana GU3NIecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKH C pa3BUTHEM OOILECTBA, a TAKIKE
C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesa npuknaomnoii nanpaénennocmu. Kypc GU3MKM TpeanojiaraeT 3HAKOMCTBO C IIMPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs IOCPEJICTBOM  BBEACHUS DSJIEMEHTOB  COJIEp)KaHUS,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPpoOJieMaM COBPEMEHHOCTH, KOTOPBHIE CBS3aHbl C PA3BUTHUEM TEXHUKHU
Y TEXHOJIOTHH, a TaKkke 00CyKAeHUs MPOOJIeM pallMOHAIBHOTO IPUPOONOIH30BAHUS U SKOJIOTUYECKOM
0€30I1aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMHU Kypca (PM3HKH Ha YPOBHE CPeIHEro 001Iero o0pa3oBaHus SBISIOTCS
¢usnueckue Teopuu (HopMUpOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTpOeHHs (hU3NYecKOl TeopuH,



poH pyHAaMEHTAIBHBIX 3aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX MTPECTABICHUSAX O IPUPOJIE, TPAHULIAX
MPUMEHUMOCTH TEOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIN NOAX0A B Kypce (DU3MKM pealu3yercs MNpexJe BCero 3a Cuér
OpraHu3alK HKCIIEPUMEHTAIBHOM JeaTenbHOCTH o0ydaromuxcs. [ 6a30Boro ypoBHs Kypca GpU3HMKU
— 3TO HCIIOJIb30BAaHHE CHCTEMBbl (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U Ja0OpaTOPHBIX
paboT, KOTOphIE B Mporpamme 1o (Gpu3nke 00beTUHEHBI B OOLIHIA CIIMCOK YYCHUYECKHX MPAKTHYECKUX
paboT. Beiaenenue B ykazaHHOM IepevHe JJa00paTOPHBIX pabOT, IPOBOJUMBIX JUIsl KOHTPOJIS U OLIEHKH,
OCYLLECTBIISETCS Y4aCTHUKAMH 00pa30BaTeIbHOIO MIPOIiecca UCXO U3 OCOOCHHOCTEH MIaHUPOBAHUS
U OcHalleHus kabunera gusuku. [Ipu 3Tom obecnieunBaeTcst OBIaJeHUE OOYYaIOUIMMUCA YMEHUSMHU
MIPOBOJIUTH KOCBEHHBIE H3MEPEHHSI, UCCIICAOBAHMS 3aBUCUMOCTEH (PM3NUECKUX BETMYUH U TOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bbosbioe BHHMaHUME ylenseTcsl pelieHHI0 PacYE€THBIX M KaueCTBEHHBIX 3aj1ad. IIpu sTtoM juis
pacu€THBIX 3a/7a4 IPUOPUTETOM SBJIAIOTCA 3aJaud C SIBHO 3aJaHHON (PU3MYECKOH MOJIENbIO,
MO3BOJISIONINE IPUMEHSATH U3yYCHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiesia Kypca, TaK U
MHTETPUPYS 3HAHUS U3 PasHBIX pa3eioB. [ KaueCTBEHHBIX 3aJa4 MIPHOPUTETOM SIBIISIFOTCS 3a/1aHUS
Ha 00BsICHEHHE NMPOTEeKaHUs (PU3NUYECKUX SIBIICHUH U MPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyromue
BbIOOpa (PU3NUECKOM MOJIENN AJISl CUTYalluu PAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.

B cootBercTBumu ¢ tpeboBanusmMu ®I'OC COO k MaTepHaabHO-TEXHUYESCKOMY 00ECIICUCHHIO
yaeOHOro mporecca 0a30BBI ypoBEHb Kypca (PU3WKH Ha YpOBHE CpPEIHEro OOIero oOpa3oBaHHS
JIOJDKEH M3Y4aThCsl B YCJIOBUSX MPEIMETHOr0 KaOMHeTa (GU3UKU WIM B YCIOBHUSX MHTEPUPOBAHHOIO
KaOMHeTa NpeAMETOB eCTECTBEHHO-HAYYHOT 0 IMKJIA. B kaOunere hpu3uku JOIKHO OBITH HEOOX0IUMOE
nabopaTopHOoe 000pyIOBaHME JJISi BBIOJHEHUS YKa3aHHBIX B MpOrpamMMme Mo (PU3HMKE yICHHYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000py/JOBaHHUE.

JleMOHCTpalMOHHOEe 000pyioBaHUE (POPMUPYETCS B COOTBETCTBUM C IPUHIIUIIOM MUHUMAJIbHOM
JOCTaTOYHOCTU M 0OecleunBaeT MOCTaHOBKY MEPEUYMCICHHBIX B IpOrpaMMe Mo (U3MKe KIHOUEBBIX
JIEMOHCTpAlMKA Ui WCCIICAOBAHUS M3y4aeMbIX SBICHHA W MPOIECCOB, OSMIUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTtopHoe 00OpymOBaHHE JUIsI YUYEHHYECKUX NPAKTUYECKUX paboT (opMHUpYyeTcss B BUJE
TeMaTUYEeCKHX KOMIUIEKTOB U 00ecreunBaeTcst B pacuéTe 0JJHOr0 KOMIUIEKTa Ha JIBYX O00yJaromuxcs.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO 000PYAOBaHUS JJOIKHBI OBITH IIOCTPOCHBI HA KOMITJIEKCHOM
WCTIOJIH30BaHNH aHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEILHBIX CHCTEM
B BUJie HU(POBBIX 1aOOPaTOPHIA.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHME MHTEpEca U CTPEMJICHHSA O0YYaroImuXcs K HAyYHOMY H3YyYEHMIO IPUPOIbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TNPEACTAaBICHUH O HAYYHOM MeETO/A€ TO3HaHusA U (QopMUpOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHHSIM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33PEHHS KaK pe3ysbTaTa H3yYeHHMs OCHOB CTPOEHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME YMEHUH OOBSCHATH SBJICHUS C HCIOJb30BaHUEM (PU3MUYECKUX 3HAHUHN U
HAYYHBIX JOKa3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O pONU (PU3MKH Ui Pa3BUTHUS JAPYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHHe 3TUX 1esieil o0ecrieunBaeTcs pelieHneM CIeIYyIONINX 3a/1a4 B MPOLECCe U3YUSHHS
Kypca (pU3UKU Ha YPOBHE CPEHEr0 00Iero oopa3oBaHMsL:

e MpuUOOpPETeHHE CHUCTEMbl 3HAHUW 00 O0O0mUX QUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOpHsIX, BKIOYAas MEXaHHUKY, MOJEKYSPHYIO (HU3UKY, 3JEKTPOJMHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTBI aCTPOPU3HKH;



e (opmupoBaHUE YMEHHI MPUMEHSATH TEOPETHYECKHUE 3HAHUA IJi1 OOBSCHEHUS (PU3NYECKUX
SIBIIGHUN B IPUPOJIE U JUUISl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIOCOOOB pEIEHUs PA3JIMYHBIX 33/1a4y C SBHO 33JaHHON (PU3UYECKON MOJIENbIO,
3a/a4, MOJPa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO3/aHHue (PU3NYECKOW MOJENH, aJeKBAaTHOM
YCIIOBUSIM 3a71a4H;
e T[oHUMaHHE (U3MYECKUX OCHOB U TMPHUHIMIIOB JEUCTBUSA TEXHUYECKHUX YCTPOHUCTB H
TEXHOJOTHYECKHUX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
® OBJAJICHUE METOJaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS W TPOBEIACHUS (UIUUECKUX
IKCIIEPUMEHTOB, aHAIM3a W HHTEPIpPETAlu WHPOPMAIUU, OINPEACTCHHS JOCTOBEPHOCTU
MOJIyYEHHOTO pe3yJbTara;
® CO3/IaHME YCJIOBUW JUIA pPa3BUTUS YMEHUW MPOEKTHO-HCCIENOBATEINBCKOM, TBOPYECKOU
NeSITEIbHOCTH.
MECTO KYPCA B YYEFHOM IIVIAHE
Ha uzydenue ¢usnku (0a30BbIi YPOBEHB) HAa YPOBHE CPEIHET0 00IIEro 00pa3oBaHMs OTBOAUTCS
136 gacos: B 10 knmacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJEINIO).
IIpeonazaemviii 6 npoecpamme no Qusuke nepeuenv 1aOOPAMOPHBLIX U NPAKMUYECKUX pabom
A67IAeMCS PeKOMEHO0BAHHBIM, Yuumev 0elaem 6blo0p npogedeHus 1ad0pamopHsbix pabom u onvimos ¢
VUEMOM UHOUBUOYATLHBIX 0COOEHHOCMEU 00YVUAIOUWUXCSL.




COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3neua 1. ®dusuka U MeTOIbI HAYYHOI'O NO3HAHUS
®uszuka — Hayka O npupoge. HaydHble MeToabl IO3HAHMS OKpyKarolero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOIIECCEe MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (DU3UKE.
MogenupoBanue pu3nueckux sABjIeHUN u nporeccoB. Hayunslie runoressl. @usnueckue 3aKOHbI
u Teopuu. ['paHuLIBI IPUMEHUMOCTH (U3NUECKUX 3aKOHOB. [IpuHIun cooTBeTCTBUS.

Poinb 1 MecTo pusuku B popMUpOBaHIH COBPEMEHHOM HAYYHOHM KapTUHBI MUPA, B IPAKTHIECKOM
NEeITeIbHOCTH JII0ACH.

Hemoncmpavuuu
AHaoroBbie ¥ U(GPOBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAaHWYECKOro ABMeHusa. Cucrema OTCUéra.
Tpaexropus.

[lepemernienue, CKOpocTh (CpeaHsiE CKOPOCTb, MIHOBEHHAs CKOpPOCTb) W YCKOpPEHHUE
MarepuajibHOM TOYKHM, MX NPOEKIUU HA OCH CHCTeMbl KoopauHaT. ClOXKeHue MepeMeIleHUuil u
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpPSAMOJUHEHHOE MABMKEeHHe. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MEPEMEIICHUSI MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrue cBOOOHOrO NaieHus.

KpuBonunelinoe aBuxenue. J[BuxeHne MaTeprualbHOW TOUYKHU IO OKPYKHOCTH C MOCTOSIHHOM 110
MOJYJIIO CKOPOCThIO. YTJIOBas CKOPOCTh, JUHEWHas CKOpocTh. llepuong m wactora oOparieHwusl.
LlenTpocTpeMHUTENEHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHE: CIUJIOMETp, IBUKEHHE CHaps/iOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Lemoncmpayuu

Mogenb cucTemMbl OTCUETA, MILTIOCTPAMs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MMaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY MYTSAMH, MPOHJIECHHBIMH TEJIOM 3a TOCJEI0BaTEIbHbIE
paBHBIE ITPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBMKEHHUM C HAYAJIIBHOM CKOPOCTHIO, PaBHOMU
HYJIIO.

N3ydenue nBUKEHUS MapuKa B BI3KON KUIKOCTH.

N3yuenne nBukeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiun ortHocutenbHOcTH ['amumes. Ilepserit 3akoH Herotona. MHepuumanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoii 3akoH HeroToHa 111 MaTepuaibHON
Touku. Tperuii 3akoH HploTOHA 1151 MaTepranbHbIX TOYEK.



3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Bunbl TpeHust (1mokosi, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPeHHsS] CKONBXeHHs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna compoTHBIIEHUS TpU
JBUKEHUU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynaTensHOE U BpaIlaTeIbHOE JBMKEHUE a0COMIOTHO TBEPIOTO TEJaA.

MOMEHT CHJIBI OTHOCUTENIBHO OcH BpanieHus. [liieuo cuibl. Y ciioBus paBHOBECUs TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: MOJAIIWIIHUKY, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM NMOIbEME U MaJICHHUH.
CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.
VYcnoBust paBHOBecHst TBEPAOTO Tenia. Busibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabombl
N3ydenue nBuxenust Opycka 1o HaKJIOHHOMW MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIPYTOCTH, BO3HUKAIOIINX B MIPYKWHE U PE3HHOBOM 00pasiie,
oT ux aedopmariiu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIEr0 OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Wmnyneec MarepuaibHOM TOUYKM (T€na), CUCTEMBbl MaTepHalIbHbIX TodeK. MMmmnynbc cuibl u
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[TorenunansHas sHeprus. lloreHuumanbHass 3HeEprus ynpyro aeGopMHpOBaHHOW MpPY>KUHBI.
[ToTenunanpHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnuaneHble M HENMOTEHIHMadbHBbIE CHIBL. CBA3b pabOThl HEMOTEHUIHUAIBHBIX CHI C
U3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue ycTpoWCTBA M NPAKTUYECKOE IPHUMEHEHME: BOJOMET, KONEpP, MPYKUHHBIN
IIACTOJIET, JBHYKEHUE PAKET.

Lemoncmpavyuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE OBIKEHIE.

[Tepexon mOTeHNIMATHLHON YHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopvle pabomul

N3yuenne abCOMOTHO HEYNPYTOTo yaapa ¢ MOMOIMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI ¢ M3MEHEHHEM MEXaHWYECKOW DHEPruH Tejla Ha MpUMEpe
pacTsKeHUs PE3UHOBOTO KIyTa.

Paspnen 3. MoaekyasipHast GU3MKa ¥ TEPMOAUHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul



OCHOBHBIE TOJOXEHUS MOJCKYJISIPHO-KMHETUYECKOW TEOPUU M UX ONBITHOE OOOCHOBAHWE.
BpoynoBckoe nBmxenue. duddysusa. Xapaktep ABWKEHHS W B3aUMOJCHCTBUS YacCTHI[ BEIIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEH 1 TBEPABIX TNl U OOBSICHEHHE CBOIMCTB BEILIECTBA HA OCHOBE ATHX
Mojenel. Macca u pazmepbl Mosiekyi. KonnuectBo BenectBa. [loctosiHaas ABoraapo.

TernnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopens wupaeasibHOoro raza. (OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOpUHU
UJealbHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpelHed KHHETHYECKON SHEPruu TEeIIOBOro
nBrKeHus dactull rasa. llkana temnepatyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHUe MeHieneeBa—
Kianeiipona. 3akon JlanbroHa. M3omponeccel B HJ€aIbHOM Ta3e € MOCTOSHHBIM KOJHUYECTBOM
BemiecTBa. [ paduueckoe nmpepacrapieHNE H3OMPOIIECCOB: H30TEpMa, H30X0pa, n300apa.

TexHu4yeckue yCTpONCTBa U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpaduu MOJIeKysl OpraHu4eCKIX
COCIMHECHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mopgaens onbiTa [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mopeinb, HIUTIOCTPUPYIOIIAs IPUPOJTY IaBJICHUS Ta3a HA CTEHKHU COCYy/a.

OnbITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabombol

Omnpenenenue mMacchl BO3/yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOIO Tra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckas cucrema. BHyTpeHHs sHeprust TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ n3meHenust. KonnuecTBo TemnoTel U pabota. BHyTpeHHsIsI sHEprus 0JHOATOMHOIO UEalbHOTO ra3a.
Bunel Termuonepenaun: TEIUIONPOBOAHOCTb, KOHBEKLUSA, W3JIy4€HUE. YJElbHasg TEIUIOEMKOCTD
BeniecTBa. KoanmuecTBo TEMIOTHI IpH TEILIONEpEaaye.

[Tonsitue 00 ammabGaTtHOM Tporecce. [lepBriii 3akOoH TepMmoauHAMUKHU. [IpuMeHeHne mepBoro
3aKOHA TEPMOAMHAMMKHU K H3o0mpolieccaM. ['papuueckast uHTEpnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MPOLEeCCOB B IPUPOJE.

TennoBble Mammubl. [IpyuHIMOBL AEWCTBUS TEIJIOBBIX MamiuH. [IpeoOpazoBaHMs SHEPrUM B
TerioBbiX MammHax. KosgduuueHnt nonesnoro aevictsust temoBoi MamuHbl. [{ukn KapHo u ero
KO3 (HULHEHT MOJIE3HOro JEHCTBUSA. DKOJIOrHUECKHUEe TPOOIEMbI TEIJI0IHEPTEeTHKY.

TexHnueckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHME: ABUTaTelb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAUIBHUK, KOHIAUIIUOHED.

Lemoncmpayuu

W3meHeHre BHYTpEHHEN SHEPTUu Teja IPU COBEPIIEHNH paOOThI: BBUIET IPOOKHU U3 OYTHUIKH M0
JeWCTBUEM CXKATOro BO3/yXa, HarpeBaHue »d¢upa B JATyHHOM TpyOke mMyTéM TpeHus
(BuIeoieMOHCTpaIus).

N3meHneHne BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Teja Ipu TeIuionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOT'O IBUTaTEJs.

Yuenuueckuii sxcnepumenm, 1a00pamopHule padoonvl

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanus eeujecmea. Dazosvie nepexoonvl



[TapooOpazoBanue u KoHAeHcanus. McnapeHue u kuneHue. AOCOJIOTHAS UM OTHOCUTENbHAs
BJIQKHOCTh BO3Jyxa. HacblmeHHBbIH map. VYnaenbHas Temiora napooOpa3oBaHUs. 3aBHCHUMOCTH
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHble Tesa. AHU30TPOIUS CBOICTB KPHCTAJIOB.
XKunkue kpuctannsl. CoBpeMeHHblE MaTepuaibl. [lnaBnenne n kpucramuzanus. Y aelbHas TeioTa
riapnenus. CyOnumarus.

VYpaBHeHHE TEIIOBOIro OanaHca.

TexHnyeckue ycTpolcTBa U MPAaKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH II0JIy4EHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Hemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenne IIpU IMMOHMKXCHHOM JIaBJICHUU.

Crioco05b1 HU3MEPCHUA BIAXKHOCTH.

HaGJIIOI[eHI/Ie Harp€BaHHuAd U IJIABJICHHUA KPUCTAJINIMUCCKOTO BCIICCTBA.
I[GMOHCTpaIII/Iﬂ KpHUCTAJIJIOB.

Yuenuueckuii IKCnepumerm, .716160Dam0DHbl€ Da60n’Zbl

I/ISMepeHI/Ie OTHOCHUTEJIBbHOM BIAXKHOCTHU BO3yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

DnekTpusanus Tell. DJIEeKTpUudYecKuil 3apsia. JIBa Buaa sieKTpuuecKux 3apsaaoB. IIpoBogHukw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3aumopeiictBue 3apsanoB. 3akon Kymona. TodedHbIN AJIEKTPUUECKUHN 3apsif. DJIEKTPUUECKOE
nosie. Hanpsixk€HHOCTB 3neKkTpruyeckoro noiid. [IpuHun cynepno3suuuu 31eKTpudeckux mnosneu. Jinaum
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocratnyeckoro moss. [lorenmman. PasHocts motenmanos. [IpoBogHuky u
JTUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. J(uanekTpuueckas NpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. DNEeKTpOEMKOCTh IJIOCKOTO KOHAEHcATopa. JHEprus
3apsKEHHOTO KOHJIEHCATOpA.

TexHudeckue yCTpONCTBAa M MPAKTHYECKOE TMPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHE AJIEKTPOIIPUOOPOB, KOHAEHCATOP, KOIMMPOBAJIbHbIN anmapar,
CTPYHHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TETT.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIEKTPUKHU B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTDh 3JEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOHIAJAM IUIACTHH, PACCTOSHUS
MEXy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabombol

N3mepenue >meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTpHuecKoro Toka. Mcrounuku Toka. Cuia
ToKa. [ToCTOSTHHBIN TOK.

HaHpH)KCHI/IC. 3akon Oma IJId ydaCTKa IICIIN.



DNEeKTpUYECKOe CONMPOTUBIICHUE. YJIEIbHOE COMpOTHUBIEHHE BemiecTBa. llocienoBaTensHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIeHna. MOIHOCTh AIEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIAs CHJIa M BHYTPEHHEE COMPOTUBIECHHWE HMCTOYHMKA TOoKa. 3akoH Oma mis
MOJTHOM (3aMKHYTOM) asiekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAsE MTPOBOJMMOCTh TBEPABIX METALIOB. 3aBUCUMOCTH COINPOTHUBIICHUS METAJLIOB OT
Temrneparypbl. CBEpXITPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoaauku. CoOCTBEHHAsI M IPUMECHAs MPOBOJIUMOCTD MOJYNPOBOAHUKOB. CBOMCTBA P—
n-nepexoza. [loayrnpoBoJHUKOBBIE TPUOOPHI.

DONEeKTpUYECKH TOK B pacTBOpaxX M paciulaBaXx dJICKTPOJIUTOB. DIIEKTPOIUTHUECKAs
JUCCOTTHAITUS. DJIEKTPOJIN3.

DJIeKTpUYeCcKMi TOK B ra3zax. CamMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIA pa3psan. MonHus.
IIna3ma.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETpP, PEOCTar,
HMCTOYHUKU TOKA, JICKTPOHArpeBaTelIbHbIC MPHUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKyyMHBIH AHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI, MOTYIMPOBOAHUKOBBIA HOJ,
rajbBaHHUKa.

Iemoncmpayuu

N3mepenue critbl TOKa U HAPSDKCHHMS.

3aBUCUMOCTh  CONPOTHUBJICHUS [UIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAJAN
MONEPEYHOT0 CEYEHUSI U MaTepuaa.

CwmernianHOe COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe u3mepeHue IeKTPOABUKYIIEH criibl. KopoTkoe 3aMbIkaHE TaTbBAaHUYECKOTO dIIEMEHTA
Y OLIEHKa BHYTPEHHET'O COMPOTHUBIICHUS.

3aBUCHMOCTbH CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYpHI.

[TpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopvle pabonivl

N3yuenune cMemanHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 0GazoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS € YYETOM
COJIEP>KATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meocnpeomemuvie nousmus, CBSI3aHHBIE C U3YYCHHUEM METOJIOB HAYYHOT'O IMO3HAHUS: SBIICHUE,
Hay4HbIA (haKkT, TUTOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, DKCIEPUMEHT,

MOJIETUPOBAHUE, MOJEIIb, U3MEPEHMUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHMH, JTUHEHHas QyHKIus, napadoia, runepoona, ux
rpaduKy U CBOMCTBA, TPUTOHOMETpUYECKHE (QYHKIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMHU Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexanndeckoe JABWKEHHUE B )KUBOU npupoze, Auddysus, ocMoc, TEII000MeH KHUBbIX
OpraHu3MoOB (BHJbl TEIUIONEpPENayH, TEIUIOBOE PABHOBECHE), JJEKTPUUECKHUE SIBICHHUS B HKUBOMH
MIPUPOJIE.



Xumus: TUACKPETHOE CTPOCHME BEIECTBA, CTPOCHUME aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U Ia30B, DJIEKTPUUYECKHE CBOWMCTBA
METAJIJIOB, YIEKTPOJIMTUYECKAs IUCCOLMALINSL, FAJIbBAHHKA.

l'eocpaghus: BnaxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonocusa: mpeoOpa3oBaHUE ABMKEHUM C HCIOIb30BAHHEM MEXAaHU3MOB, y4€T TPEHUS B
TEXHUKE, MOIINITHUKH, UCII0JIb30BaHNE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U
ApyTHUe), IBUraTelb BHYTPEHHET O CrOpaHusl, HapoBas TypOuHa, ObITOBOM X0IOAUIBHUK, KOHIUIMOHED,
TEXHOJIOTUH IIOJIy4YEHHS] COBPEMEHHBIX MaTEPUAIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
IEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYWHBIM HpPUHTEP,
3JIEKTPOHArpeBaTeIbHbIe TPUOOPHI, STEKTPOOCBETUTEIbHbIE TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «Ou3nka» Ha YPOBHE CpPeIHETO 0011ero oopasoBaHus (0a30BbIN
YPOBEHBb) JODKHO OOECHEYHTh JOCTHKEHUE CICIYIOIIMX JUYHOCTHBIX, METallpPeIMETHBIX U
MPEeIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB.

JUYHOCTHBIE PE3YJIbTAThHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHs YyueOHoro mnpeamera «®Ddusmka» TOMKHBI OTpa)karhb
TOTOBHOCTh UM CIIOCOOHOCTh OOYYarolUXCsi PYKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEM
MO3UIMEH JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAlMi, MO3UTHUBHBIX BHYTPEHHHX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAAUIMOHHBIM IICHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE >KU3HEHHOTO
OIbITAa U ONbITA JEATEIBHOCTH B IMPOIECCEe pealu3aliil OCHOBHBIX HANpaBiICHHN BOCHHUTATEIHHON
NEeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00YUYAIOMIETOCs KaK aKTUBHOTO U OTBETCTBCHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

NPUHATHE TPAJUIUOHHBIX  OOIIEYENIOBEUYECKUX T'YMAaHUCTHUECKUX M JEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€STEIBHOCTh B HWHTEpPECax TPaXXIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHHE B3aUMOJICHCTBOBATh C COIIMAILHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3HAYCHHECM,

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATCILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYJapPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM POCCUHUCKHUX YUIEHBIX B
obnactu (U3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OIEHUBATh CHTYAIMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYACh Ha
MOpaJTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B JEATCIHOCTH YIEHOTO;

OCO3HaHHWeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHPY, BKJIIOYAs ICTETHKY HAyYHOTO TBOPYECTBA, IPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K pa3nu4yHbIM chepam mpodhecCHOHATBHON NeATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(hbU3UKON U TEXHUKOM, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP Oyaymiel mpoeccuu U peain30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa30BaHHWIO B oOmacTh (DU3HKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAHUE TJI00AJIBHOTO  XapakTepa
HKOJIOTHUECKUX TPOOIIEM;

TUTAHUPOBAHUE U OCYIIECTBICHUE NEHCTBUI B OKpYKAaIOIIEH cpelie Ha OCHOBE 3HAHUSA IeNel
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;




pacIIMpeHue OmbITa NESITEIbHOCTH SKOJOTHYECKOH HANpPaBICHHOCTH HAa OCHOBE MMEIOIINXCS
3HaHUU TI0 (pH3HKe;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

cOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢bu3nveckoil Haykw;

OCO3HaHHE IICHHOCTH HAayYHOW JIESTEIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS (QUIUKH
OCYIIECTBIISAITH IPOCKTHYIO U HCCIIEAOBATEIBCKYIO ACATEIHOCTh MHIUBHIYaJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO  (OPMYJMPOBAaTh U  aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBarth €&
BCECTOPOHHE;

OTIpEeAEIATh LENN JAEeSITeIbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;

paspabarbiBaTh IUIAaH pEHICHHUS MPOOJIEMBbI C YYETOM aHaan3a HMMEIOIIUXCS MaTepUalbHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM, OLIEHUBATh
PHUCKHU NOCIEACTBUM NESATENbHOCTH;

KOOPJIUHUPOBATh U  BBHINOJHATH pabOTy B  YCIOBHUSIX pealbHOrO, BHUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarebckme 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (DU3UUYECKOM HAYKH;

BJIa/IETh HABbIKAMU Y4eOHO-MCCIIEA0BATEIBCKON U MMPOEKTHOM IEATEIHHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAaMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHus 3a7ad (U3HuecKoro
coJiepKaHusl, IPUMEHEHHUIO PA3JINYHbIX METOA0B MTO3HAHUS;

BIAJETh BUAAMM JCSATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAaHMs, €ro HHTEpIpeTalui,
peoOpa3oBaHUIO U NPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX CUTYalMsX, B TOM 4YHCJE MPH CO3AAHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBA3HM U aKTyaJU3UpOBATh 3ajady, BbIIBUTaTh TUIOTE3Y €€
pellieHns, HaXOAUTh apryMEHTHI AJis J0Ka3aTelIbCTBA CBOMX YTBEP)KICHHI, 3a/1aBaTh MapameTpbl U
KPUTEpPUU PELICHHUS;

aQHAJIM3UPOBATh MOIYYEHHBIE B XOJI€ PEIICHUS 3aJa4ll Pe3yJbTaTbl, KPUTUYECKH OLEHUBATh WX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTb U (POPMYIMPOBATH COOCTBEHHBIE 33/Ja4l B 00pa30BaTEIbHOMN JIEATEIBHOCTH, B TOM YHUCIIE
MIpH U3yYeHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HAHUSA M0 (PU3UKE B MPAKTHUUECKYIO 001aCTh KUZHEAESATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX o0acTel;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33J]a4Hl, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIa/IE€Th HaBbIKAMU NOJTy4yeHUs! HHPOopMauu GU3NYECKOTO COACPKAHUSI U3 UICTOYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEJIBHO OCYHIECTBJIATH IIOUCK, AHAJINW3, CUCTEMATHU3AalMI0 W HMHTEPIPETALUIO
nH(OPMAaLIUY PA3NIUYHBIX BUIOB U (GOPM MPEICTABICHUS;

OLIEHHUBATh JJOCTOBEPHOCTHh UH(OpMAIIHH;



UCTOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHM3alMOHHBIX 3a4ad C COOJIOJeHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU O€30IIaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUs, IPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(OpMaIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3NUYECKOTO COJEP)KAHHs B PA3MYHBIX (opMmarax ¢ y4déToM Ha3HAYCHUs
nHGOPMAIIUY 1 LIEJIEBOH ayJUTOPUH, BBIOMPAsi ONTUMAIBHYIO (POPMY MPEACTABICHHS U BU3yaTH3alHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

OCYILIECTBIISTH OOIICHHE HA YpOoKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIOJIH30BaTh MPEUMYILECTBA KOMAHIHON ¥ UHIMBUyaJIbHOU padOTHI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUH C Y4E€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KaK/10T0 4JI€Ha KOJUIEKTHBA;

IIPpUHUMATh LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATh U KOOPAHMHHUPOBATH IIGﬁCTBH?I 110
e€ IOCTHKEHHUIO: COCTAaBIIATH IUIaH JCHCTBHM, pachpenenarh poiu ¢ y4éTOM MHEHUW YyYaCTHUKOB,
00CYyXKIaTh pe3ylbTaThl COBMECTHON paboThI;

OIICHUBATh KAa4CCTBO CBOCTO BKJIaJJa U KaXJIOI'0 y4aCTHHMKAa KOMAaHJ/bl B O6HII/II71 pe3yiabTarT I1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHUBATh HUJIEH C MO3UIMH HOBHU3HBI, OPUTHMHAIHHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBIIATL IMO3UTUBHOC CTPATCTHUCCKOC IMOBCACHHEC B PA3JIMYHBIX CHUTyalUAX, MPOABIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA
Camoopranu3anus:
CaMOCTOSITENIbHO OCYLIECTBIISITh I103HABATEIbHYIO JESATENIBHOCTh B 00JIaCTH (U3UKU U
aCTPOHOMMHU, BBISABIIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IIJJaH PELICHHUs pPacu€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS TPAKTHUECKON padOThI ¢ yUETOM UMEIOLINXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEOYTEHHUI;
JlaBaTh OLIEHKY HOBBIM CUTYalUsM;
paciIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JIeJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PELICHHUE;
OLIEHUBATh PUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMU B 0OJACTH (DU3HMKH, TOCTOSHHO
MOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyalusiM, BHOCHUTb KOPPEKTHBBI B JESTENbHOCTb, OII€HUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;
BJIaJIETh HABBIKAMU TO3HABATENbHOW pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUH M
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;
MCIOJIb30BaTh NPUEMBI pe(IeKCUU 71 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAIMU3€E PE3YNIbTaTOB AECATEIbHOCTH;
MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAINU3€ Pe3yNIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.



B mpouecce AOCTMKEHHS JTUYHOCTHBIX PE3yAbTATOB OCBOCHHS MPOTpamMMbl MO (pu3uke AJis
YPOBHSI CpeIHEro ooOImero o0pa3oBaHUS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEIUICKT, TPEAIOJIAralonii chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE COCTOSIHHE, BHIIETh
HaIpaBJICHUsS Pa3BUTHSI COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH yBEpEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEICHUE, CIOCOOHOCTh AaNaNnTUPOBAThCS K AMOIMOHAIBHBIM HM3MEHEHUSIM W IPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAOIICH CTPEMIICHHE K JOCTHIKEHHIO IISITH U YCIIEeXY, ONTHMH3M,
WHUIIUATHBHOCTh, YMEHHUE ICHCTBOBATH UCXO/ISI U3 CBOMX BO3MOYKHOCTEH;

AMIATHH, BKIIOYAIOIICH CIOCOOHOCTH MOHMMATh AMOIIMOHAILHOE COCTOSIHUE APYTUX, YYUTHIBATh
€ro MPH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpaMBAaTh OTHOUICHUS C JAPYTHMHU
JIOIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHL

IHIPE/IMETHBIE PE3Y/IBTATBI
K xoH1y 06y4enus B 10 kJj1acce npeiMeTHbIE Pe3y/IbTaThl HAa 0A30BOM YPOBHE J0JIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
JEMOHCTPHPOBATH Ha MIPUMEPAX POJIb U MECTO (pr3HKH B (POPMUPOBAHUN COBPEMEHHOM HAYIHOMH
KapTUHBI MUpa, B Pa3BUTUH COBPEMEHHOM TEXHMKH M TEXHOJOTHMH, B NPAKTHUYECKOW NEATEIBHOCTH

JIIOJICH;

YUUTHIBATh T'PAHULIBI MPUMEHEHUS H3yYEHHBIX (U3UYECKUX MOJeNell: MaTepuanbHas TOYKa,
HMHEepIMaabHasl CHCTeMa OTCuéra, a0COIIOTHO TBEPOE TEJO, UICATbHBIN ra3, MOJIEIN CTPOCHHS Ta30B,
KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUCCKUM 3apsijl MPU PEIICHUH (PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (PU3UYECKUE SBJICHUS (MPOIECChI) U OOBACHATH X HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHMS BEIIECTBA M AJIEKTPOJUHAMHMKU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSAMOJUHEHHOE JABUKEHUE, CBOOOTHOE TAJCHUE TeJ, IBHIKEHHE TI0 OKPYKHOCTH,
WHEePIs, B3auMoiecTBue Te, Tuddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEN U TBEPABIX
TeJl, WU3MEeHeHHe o0BhéMa Ten MpU HarpeBaHUU (OXJIAXKICHHH), TEMJIOBOE PaBHOBECHE, HCIAapeHHE,
KOHJICHCALUs, [IJIABJICHUE, KPUCTAUIM3ALIMS, KUIIEHUE, BIIAJKHOCTh BO3yXa, TOBBILIECHNE JABJICHU ra3a
MIPY €r0 HAarpEBaHUHU B 3aKPBITOM COCYJIE, CBSI3b MEXK/ly MapaMeTpaMH COCTOSIHUSA ra3a B U30MPOLECCaAX,
AJIEKTPHU3ALMS TEJ, B3AaUMOJAECHCTBHUE 3apPAJIOB;

OMMCHIBATh MEXAHUYECKOE JBIIKEHUE, UCTONB3ys (DHU3HUeCKHe BETMYMHBL: KOOpAUHATA, MYTh,
IepEeMEILEHUE, CKOPOCTh, YCKOPEHHME, Macca Teld, CUjla, UMIYJIbC TeJld, KMHETUYECKas JHEPIHUs,
MOTEHIMATbHAS YHEPTUS, MEXaHNYECKask paboTa, MEXaHHYECKasi MOIIIHOCTh; TIPH OMUCAHUU MTPABUIIBHO
TPaKTOBaTh (DU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEJIMYMUH, UX OOO3HAYCHUS W CAUHUIIBI, HAXOIUTh
(hopMyIIbl, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETUYHUHY C IPYTUMH BETUYHMHAMU;

OIHCHIBATh U3yUYEHHBIC TEIUIOBHIE CBOWCTBA TEJ U TEIUIOBHIC SIBICHUS, UCTIONB3YS (U3HUECKUE
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIIEpaTypa, CPEIHsSI KUHETUYECKAs] SHEPrusl XaOTUYECKOTO JIBUKEHUS
MOJIEKYJ, CPEIHEKBAJIpAaTUYHAs CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIJIOThI, BHYTPEHHSS DHEPIUs,
pabota raza, K03 PUIMEHT MOJIE3HOTO JNEUCTBUS TEIIOBOTO IBUTATENS; MPU OMHUCAHWUU TPABUIHHO
TPAKTOBAaTh (PU3NYECKUN CMBICT UCHOIB3YEMBIX BEIUYMH, UX 0003HAYCHHS M E€AMHHUIIBI, HAXOIUTH
(hopMyITBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUNHAM;

ONMUCHIBATh M3YYECHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHUE SIBJICHUS
(mporiecchbl), MCHONB3Ys (PHU3UUECKUE BETUYMHBI: DJICKTPUUECKUN 3apsiji, SJIEKTPUUECKOE TIoJie,
HaNpPsLKEHHOCTh TOJIS, MOTEHUMAN, Pa3HOCTh MOTEHUUAJIOB; IIPU ONHCAHUU NPABUIIBHO TPAKTOBATH
(UBUYECKUN CMBICT HCIIONB3YEMBIX BEIMYMH, MX OOO3HAYEHUS W EAMHUIILI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (PM3UYECKYIO BETUYMHY C IPYTUMHU BETUIMHAMU;



aHATM3UPOBATH (PU3MUECKUE MPOIIECCHI U SIBIICHUS, UCTIONIB3Ys (PU3NYEeCKUe 3aKOHBI U IPUHITHIIBL:
3aK0H BceMupHoro tarotenus, |, 11 u 11l 3akonst HetoToHa, 3aK0H COXpaHEHHUs] MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHEHHUsI UMITYJIbCA, MPUHIMI CYNEPIO3ULUN CHUJI, IPUHLHUII PAaBHOIPABUS UHEPIUAIbHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BEILECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOM SHEPTHH TETUIOBOTO IBMYKEHUS MOJIEKYJI C a0COTIOTHON TEMIIEPaTypOid, EPBHIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3ToM
pa3nanyath CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBHS (TPaHULIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIMIBI ACHCTBHUS MAaIllMH, MPUOOPOB M TEXHUYECKUX YCTpPOICTB;
pa3nuyaTh ycjaoBUs UX O€30MIaCHOTO MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HU;

BBITIONTHATh OKCHEPUMEHTHI 10 WCCICJOBAHHIO (PU3WYCCKUX SBJICHUH U TIPOIECCOB C
HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM, MIPU 3TOM (OpMYyIUPOBATH MpolieMy/3agauy u
TUMNOTE3y Y4eOHOro OHKCIEpPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOIO 000pYAOBaHMS,
MIPOBOUTH ONBIT U OPMYTUPOBATEH BHIBOIBI;

OCYIIIECTBIISITh TPSMBIE U KOCBEHHBIC M3MEpPEHUS (PU3NYCCKUX BEIMYMH, NP 3TOM BBIOUPATH
ONTHUMAJIBHBIA CIIOCO0 H3MEpPEHUsT M HCIOJIb30BaTh H3BECTHBIE METOJbl OLEHKH TMOrPeurHoCTei
HU3MEpPEHUI;

HCCIIE0OBATh 3aBUCUMOCTH MEXIY (PU3UYECKMMH BEJIWYMHAMU C HCIOIb30BAHMEM IPSMBIX
W3MEPEHUH, TpPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YJbTATHl MOJTYYECHHOMN
3aBUCHUMOCTH (M3MYECKUX BEJIWYUH B BUJE TaOJHI U rpaHKOB, JeJaTh BBIBOABI MO pe3ylbTaTaM
HCCIIEA0BAHUS;

coOmoaTh mpaBmiia 0E30MacHOrO TPyHa MpH MPOBEJACHUN HCCIICAOBAHUA B paMKax y4eOHOTO
SKCIIEPUMEHTA, Y4eOHO-MCCIEN0BAaTENbCKOW U TMPOEKTHOW JAESTEIBHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS;

pemars pacy€THbIC 3a7a4d C SBHO 33/JIaHHON (PU3WYECKON MOENbI0, UCTIONIb3Ys (PU3NYECKUE
3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJM3a YCIOBHS 3a/1a4 BEIOUPATh (PU3HUECKYIO MOJIEIh, BBIICTSATh
(buznvecKre BeTUIUHBI U (OPMYITbI, HEOOXOAUMBIE JJIs €€ pPeIIeHUs], TPOBOIUTH PACUETHI M OIEHUBATh
PEANbHOCTH MOTYYEHHOTO 3HaYCHHs (PU3UUECKON BETUUYHHBI;

peniaTh KauyeCTBEHHBbIE 3aJlayd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOYKY
pacCyXJIeHHI ¢ ONOPOH HA M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

WCIIOJIB30BaTh MPU PEIICHUN YIEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MOKNCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUHd W TPEICTaBICHUS Y4YEOHOM M Hay4dHO-TIOMYJISPHOM
nH(pOpMaIIUY, TOTYYSHHON M3 Pa3jMuHbIX HCTOYHHMKOB, KPUTHUECKHU aHAIU3UPOBATH MOIYy4aEMYIO
nH(pOpMalLnIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOW KMU3HH JJs 00ecredyeHus
0€30MacHOCTH TIpU OOpallleHud C TpPUOOpaMU M TEXHHUYECKUMH YCTPOMCTBAMH, ISl COXPaHCHHS
3J10pOBbS U COOIOICHUS HOPM AKOJIOTMYECKOT0 MOBEJCHHUS B OKpPYKalollel Cpeie;

paboTtaTh B TpyIIe C BBHINOJHEHHEM Pa3IMYHBIX COIHMAIBHBIX POJICH, IUIAHUPOBATH PabOTy
TPYNIbBI, PAIMOHATBHO paclpenesiTh 00s3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsiX, aJCKBAaTHO OIEHWBATh BKJIAQJ KaXKIOTO W3 YYACTHUKOB TPYIIBl B PEHICHUE
paccMaTpuBaeMoi TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI (wngpponeie)
Bcero KP mnp oOpa3oBaTe/ibHbIE
pecypchl
Pazngen 1. DUBUKA U METOJbI HAYYHOI'O ITIO3HAHUA
11 duzuka 1 MeToAbI HAYYHOT'O MO3HAHUS 2 bubmorexa HOK
' s v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
bubmuoreka [JOK
2.1 K 5
HHEMATHES https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Jlunaka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHE €XaHHUKE 6 bubmmorexa [IOK
. KOHBI XPAHCHHUA B MCXAHHUK
P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH 9 bubmorexa [JOK
' P p https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
3 OcroBb! TEPMOAHHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTostHUS BemiecTBa. dDa3oBbie 5 bubmunoreka [JOK
' HePEeXO/Ibl https://m.edsoo.ru/7f41bf72
Hroro no pazmeny 24



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

Paznen 4. JIEKTPOIUHAMUKA

4.1 DIeKTpOoCcTaTUKA 10 bubmmorexa LIOK
: TPOCTaTH
Hertp https://m.edsoo.ru/7f41bf72

42 [TocTosAHHBIN 25IEeKTpUUYECKU TOK. TOKH B pa3InUHbIX 12 bubmuorexa [JOK

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

Uroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IIpuiaoxenune
IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
o/ Tema ypoka Beero KP e - oOpa3oBaTe/ibHbIE
pecypcsbl
1 ®dusuka — Hayka o npupoje. Hayunsie meToapl 1 bubmuorexa [IOK
MIO3HAHMS OKPYXKAIOIIET0 MHUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM
2 COBPEMEHHOM i)ayqﬂoﬁ K(gpI;I/IHIi MUpA, B 1 Bubmmorexa IOK
y . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MGXB,HI/I‘I@CKOFOI;IBI/DKGHI/UL [lepemerienue 1 brbmmorexa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
4 PaBHOMEpHOE TPAMOIMHENTHOE TBUKEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c372e
6 CBoOogHOE majienne. Y CKopeHue CBOOOIHOTO 1 bubmuoreka [IOK
HaJCHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. J(BmkeHne 1 bubmuoteka [IOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHiun oTHOcUTENBHOCTH [ anues.
8 I/IflepI_LIII/IaHBHBIe cucreMsl orcuera. IlepBelii 3aK0H 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3be8
Hsrotona
9 Macca tena. Cuia. [IpuHIUn cynepno3uiuu Cull. 1 bubnuotexa [JOK
Bropoii 3akon HeroToHa /11 MaTepuanbHON TOUKU https://m.edsoo.ru/ff0c3be8
10 Tpernit 3akoH HproTOHA 117151 MaTEpHAIIBHBIX TOYEK 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0c3be8
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3aK0oH BCEMUPHOTO TATOTeHUs. Cuiia TSHKECTH.

bubnunoreka LIOK

1 [TepBas KocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cwuia tpenus. Koagpduument tpenuns. Cuia
13 COHpOEBJ‘IGHI/IH l'Iqu)/I(b,Z[BLII/I)KCHI/IIf TeNa B )KUIKOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
WM ra3e
[TocTynaTenpHOE M BpalllaTelIbHOE ABHIKEHHE
14 a6COJ'i,£THO TBép,I[OF(f) T];['Ia. MOMeHI[T cwisbl. [liteyo bubmmorexa [IOK
. https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHS PaBHOBECHsI TBEPJIOTO TeJa
Nmmynsc MaTepraabHOM TOYKH, CHCTEMEI
15 MaTeZHaanmxpToqu. WNmnynec cuiibl. 3aKoH Bubmmorexa IOK
https://m.edsoo.ru/ff0c43d6
COXpaHEeHMsI UMIyibca. PeakTUBHOE JIBUKEHUE
Pabota u moutHoCTh cuibl. Kunetnueckast sHeprus
16 MaTepI/IaJII)H(I)I;f touku. Teopema 00 I/I3M€H€HI/II/Ip Bubmmorexa HOK
N https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH
[TorenunanbHas sHeprus. lloreHnnanbHas sHeprus
17 ynpyro ae(GopMUpOBaHHON NPYKUHBI. bubmuoreka [IOK
[MoreHnmansHas SHEPTUsl Tella BOJIN3U MTOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emiun
[ToreHnManbHBIE M HEIOTEHIMAIBHBIE CUIIbL. CBA3b
18 paboThl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHUEM bubmuoteka [IOK
MEXaHUYIECKOM YIHEPTUH CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHMs] MEXaHNYECKON IHEPTUU
JlaGopatopHas pabota «MccienoBanue cBsizu
19 paboThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON
SHEPIrUM Tejla Ha IPUMEPE PacTKEHHSI pE3UHOBOTO
KIyTay
20 KonTtponbhas padora no teme «Kunematuka. bubmuoteka [IOK

Jlnnamuka. 3aKOHbI COXPaHEHUSI B MEXAHUKE

https://m.edsoo.ru/ffOc4b74
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OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-

21 KMHETUYECKON TeOpuHu. bpoyHOBCKOE ABUKEHUE. bubmmorexa LIOK
https://m.edsoo.ru/ffOc4dc2
Huddysus
Xapakrep ABUKECHUS U B3aUMOJICHCTBUS YaCTHULL

22 BerecTBa. MoJien CTPOCHUS Ta30B, KUAKOCTEH U
TBEPIABIX TEN

23 Macca monekyn. KonuuecTBo BemecTsa.

[TocTostnnas ABoraapo

24 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus

o5 Uneanwusiii ra3 B MKT. OcHoBHOE ypaBHEHHE bubnunoreka LIOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein

26 KMHETUYECKOU 3Heprr)nny§BnmeHHapM0JII)eKyn. Bubmmorexa IOK

o https://m.edsoo.ru/ff0c511e
VYpaBuenne Menneneesa-Kianelipona

27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHast pabota «HcciaenoBanue

28 3aBHCUMOCTH MEX/IY IMapaMeTpaMu COCTOSHUS
pPa3pexKEHHOTO Ta3a»

29 N3omporieccrl B naeaibHOM rasze U ux rpaguueckoe bubmmnoreka HOK
Hpe/ICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTpeHHss sHEeprus TepMOAMHAMUYECKOU

30 CUCTEMBI U cTIoco0bI €€ n3MeHenus. KomuecTBo bubmmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprus https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTO UJCATHBHOTO Ta3a

31 Buasl Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VYV nenbHas TEMIIOEMKOCTh BEILIECTBA. KonntieCTBo Butmorexa LIOK
32 TETJIOTHI TIPH TeTuIonepeaade. AauadaTHbIA

nporecc

https://m.edsoo.ru/ff0c5¢c36
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IIepBblil 3aKOH TEPMOAMHAMUKH U €TI0 IPUMEHECHUE

bubnunoreka LIOK

33 K U30IpoIieccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs nponeccos B pupoae. Bropoit Bu6mumoteka [JOK

3aKOH TEPMOMHAMHKH https://m.edsoo.ru/ff0c6230
35 [Tpunnun neicteusa u KIIJ[ rernnoBoil MmammnHbl ﬁgs::l;l/(r)r:éezasg).orﬁl £f0c600a
36 Hukn Kapuo u ero KII/]
37 DKoJoru4eckue npooIeMbl TEINI0OIHEPTETUKH
38 O6o6maromuit ypok «MounekymnsipHas (hu3mka. bu6nmorexa LIOK

OCHOBBI TEPMOMHAMHKH https://m.edso0.ru/ff0c6938
39 KonTtponpsHas pabora no teme «MomnekynsipHas Bbu6mmotreka [JOK

¢u3rka. OCHOBBI TEPMOIMHAMHKI) https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u kKoHaeHcalus. Mcrnapenue u bubanorexa [JOK

KHUIICHUE https://m.edsoo.ru/ff0c63b6
41 AGCOI0THAs M OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa. bubmmnoreka HOK

HacprmeHnHsiii map https://m.edsoo.ru/ff0c64d8
|

kpuctaibl. COBpeMEHHBIC MaTePHAIbI hitps://m.eds00.(u/f0C6510
43 IInaBnenue u kpucramusanus. Y gejbHas TeIIoTa bubmuoreka [IOK

riasieHus. Cyomumariust https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHca bubmoreia LIOK

https://m.edsoo.ru/ff0c6820

45 DIIeKTpu3anus Tell. DIeKTpUYeCcKui 3apsia. [Ia bubnuotexa [JOK

BUJIA SJICKTPUUYCCKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBoIHUKY, TUAIEKTPUKH U TOTYIPOBOIHUKH. bubmuoreka [IOK

3aKOH COXpaHEHUs HIEKTPUIECKOTo 3apsaa https://m.edsoo.ru/ff0c6bcc
47 Bsaumonericteue 3apsinoB. 3akoH Kynona. bubmuoteka [IOK

To4deuHbIi dIIEKTPUYECKUN 3apsif

https://m.edsoo.ru/ffOc6ced
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Hanpsx€HHOCTE 2nexkTprudeckoro nois. [Ipunnun

bu6nmoreka [IOK

48 cynepnc?‘znm/m ANEKTpUYECKUX moiel. JIunuu https://m.eds0o.ru/ffOc6df2
HANPSHKEHHOCTH
49 Pabora cuin 31ekTpocTaTHUeCcKOro noJsl. Bu6muotexa [JOK
[Moreniuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY U TUAJIEKTPUKH B
50 3JIIZ:KTpI(l)CTaTquI([:K0M HOIJ)Ie. JusnekTpudeckas bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
IPOHHIIAEMOCTh
51 OnektpoéMkocTb. Konnencarop bubmrorexa LIOK
https://m.edsoo.ru/ff0c7126
59 DIIEeKTPOEMKOCTD INTIOCKOTO KOHIEHCATOpa. DHEPTrus bubmmoreka [JOK
3apsHKEHHOrO KOHIeHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabora "M3mepenue 1
ANEKTPOEMKOCTH KOHIeHcaTopa"
[TpunHIMI OEHCTBUS U IPUMEHEHHE KOHICHCATOPOB,
54 KOIMPOBAJILHOI'O anmapara, CTpyiHHOro npuHTepa.
DreKkTpocTaTHyUecKas 3aluTa. 3a3eMiIeHne
3JIEKTPOIPUOOPOB
DJEeKTpUYECKU TOK, YCIOBHS €r0 CYIIECTBOBAHHUS.
55 [TocrosiHuEIM TOK. Cuna Toka. Hanpsixenue.
Conportusnenue. 3akoH Oma JyIs yyacTKa Lenu
[TocnenoBarenpHOE, apaUIEIbHOE, CMEIIAHHOE
56 coez[mJ{IeHHe HpOBOlIHI/IIIzOB. JlaboparopHas paboTa 0.5 bubnuorexa LIOK
https://m.edsoo.ru/ff0c74f0
«M3y4yeHne cMeIaHHOro COETUHEHUS PE3UCTOPOBY
57 PaGota 1 MOILITHOCTD AMEKTPUUYECKOTO TOKA. 3aKOH bu6muoreka [JOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma IlJ'IiI MOJTHOU (3aMKHYTOM) BuGmorexa LIOK
58 anekTpudeckoi nenu. Koporkoe 3aMbikanue. 0.5

JlaGopatopHas pabota «3mepenue D/1C

https://m.edsoo.ru/ffOc7ae0
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HNCTOYHHKA TOKA U €ro BHYTPCHHCTO
COIIPOTUBJICHUS

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB.

59 3aBUCHUMOCTH COMPOTUBIICHUS METAJIOB OT 1
Temreparypbl. CBEpXIIPOBOANMOCTh
60 DJIeKTpUYECKUi TOK B Bakyyme. CBOIMCTBa 1
AJIEKTPOHHBIX ITYYKOB
I1 0
o | o G e |
poBoa ] P pexoas. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
5 o
@ ecrpomos, dnexrpommiecia anccomas. 1 bimorers L1OK
P ' P AHCCOTMALITE https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNIeKTpUYECKHil TOK B Ta3zax. CaMOCTOATENbHBIN U bubmmoreka [JOK
63 . 1
HECaMOCTOSTENbHBIN pa3psia. Monunus. [Tnazma https://m.edsoo.ru/ff0c84ae
6) 0 i
6 mpaxmucoxoe npnvence. Mpasina rexs 1 Brmorer LLOK
P P P https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
bubnmorexa LIOK
65 i 1
O0606mmanmui ypok «IeKTpoInHAMUKA» https://m.edsoo.ru/ff0c88be
o E(())I;Tgonbﬁauﬂ 3pae60Ta anTeMve (;SJ'I?FI;TPOCTaTI/IKa. . BuGmorexa LIOK
TOSTHHBIN DJICKTPUIECKHI TOK. TOKH B
P https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX CpelIax»
67 PesepBublit ypok. KonTponbHas pabota 1o reme 1 bubmuoreka [IOK
"JeKTpoAuHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0miaronuii ypok mo remam 10 1 bubmuoreka [IOK
KJacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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