MMHUCTEPCTBO MMPOCBEIEHNSI POCCUIICKON ®EJIEPALIUN

MuHHCTEPCTBO NPOCBENIEHNsI U BOCIIUTAHUS YJIbSIHOBCKOI 00J1acTH

Yupasiaenue oopazoBanusi axmunucrpannu MO "HoBocnacckuii paiion"

MOY CHI Nel p.n.HoBocnacckoe YIbSHOBCKOI 00J1acTH

COT'JIACOBAHO

PyxoBonurens IIIMO
MaTeMaTHKH,pU3UKH 1
UHPOPMATUKU

AmnanbeBa E.B.
IIporokon Nel ot «30» 08.2023 r

PABOYASI TIPOTPAMMA
(ID 1188694)

YTBEPXIEHO

JIMpeKTOp LIKOJIBI

Kypaxuna O.H.
[Tpuka3 Nel64 ot «31» 08.2023 1.

yueOHoro npeamera «®@usnka. bazoBblil ypoBeHb)

it o0ydarommxes 10 A,b kmaccos

p-n.HoBocnacckoe 2023

Yuurenb ¢GU3NKU
ITpnuanosa A.H.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢uznke 6a30BOro ypoBHs Ha YPOBHE CpeHEro oo01ero oopa3oBanus pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUH M TpeOOBaHUI K pe3yjibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOM MHpPOTrpaMMBbL,
npezacraBieHHbx B @I'OC COO, a takxke ¢ yu€toMm denepainbHOi pabodeld mporpaMMmbl BOCITUTAHUS U
KOHIICTIIIUM TIperio/ilaBanusl ydeObHoro mpeamera «dusnka» B oOpazoBaTeIbHBIX opraHu3anusx Poccuiickoi
®Denepalyy, pean3yoIX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBL.

CopneprkaHue porpamMmbl 1o (pU3KKe HaIpaBjiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOIN KapTHUHBI
mupa oOyuaromuxcs 10 kiaccoB nmpu oOydyeHuM MX (U3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-
JesITebHOCTHOrO monxoxa. llporpamma mo ¢usuke coorBerctByer TtpeboBanusasm PI'OC COO «
IUIAHUPYEMbIM JIMYHOCTHBIM, NPEAMETHBIM W METalpeIMETHBIM pe3yjbTaTaM oOOy4YeHHs, a TakKe
YUUTBIBAET HEOOXOIMMOCTh pEaTH3alUN MEXIPEIMETHBIX CBs3€H (U3MKH C €CTEeCTBEHHO-HAYYHBIMH
y4eOHBIMH TIpeaMeTaMu. B Hel ompenenstoTcss OCHOBHBIE LIENH W3yYeHUs (U3UKU Ha YPOBHE CPEIHETO
o01iero o6pa3oBaHusl, INIAHUPYEMBIE PE3YJIbTAThl OCBOECHUS Kypca (PM3UKU: JIUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM ypOBHE).

IIporpamma no ¢u3uke BKIIOYAET:

e [UIaHUpyEMble pe3yJbTaTbl OCBOCHMSI Kypca (u3MKM Ha ©0a30BOM YpOBHE, B TOM YHCIE

IpeMETHBIE PE3yIbTaThl IO To/1aM 00YUYEeHHUS;

e cojzepkaHue yueOHoro npeamMera «Pu3nkay 1o rojgam oOydeHus.

du3nKa Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPOJIBI, BEICTYIAasi B KAYeCTBE yUeOHOTO MpeaMeTa
B IIIKOJIC, BHOCUT CYIIECTBEHHBIM BKJAJ B CUCTeMYy 3HaHUH 00 okpyxaromem mupe. LIkonpHBIA Kypc
Gu3MKN — CUCTEMOOOPA3YIOMUI 1JI1 €CTECTBEHHO-HAYUHBIX YUEOHBIX IMPEIMETOB, MOCKOJIBKY (U3NYECKUE
3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJICHUM, U3y4yaeMbIX XUMUEH, Ouonoruei, pusndeckoi reorpadueit
U acTpoHOMHEH. Vcronb30BaHNEe M aKTHBHOE NPUMEHEHHE (U3MUECKUX 3HAHWM OmpenenseT Xapakrep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOIUH B cepe 3HEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJyYeHHs
HOBBIX MaTepHajoB C 3a/JlaHHBIMH CBOHCTBaMHU M Jpyrux. M3yueHue (u3MKW BHOCHUT OCHOBHOW BKJAJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4arouuxcs, B GopMupoBaHre yMEHUI IPUMEHSATh
HAYYHBII METOJ] O3HAHMS MTPH BHITIOJIHEHHUH UMH YI€OHBIX UCCIIETOBAHHA.

B ocHOBY kypca ¢u3uKu 175 YPOBHS CpeIHETo OOIIero 00pa3oBaHUS MOJOXKEH s UACH, KOTOPHIC
MO>KHO paccMaTpUBATh KaK MPUHIHUIIBI €0 MOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBIISETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHai U3 BcexX pa3zenoB (PU3MKH, BKIHOYAET KaK BOIPOCH! KJIACCUYECKO, TaK U COBPEMEHHON (PU3HUKH.

Hoesn cenepanuzayuu. B coOTBETCTBUM C HeW Marepuan Kypca QUMK OOBbEIUHEH BOKPYT
¢usnueckux Teopuil. Benyumm B Kypce sBisieTcs popMUpOBaHHUE MPECTABICHUH O CTPYKTYPHBIX YPOBHSAX
MaTepuH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanys npeanojaraeT UCIoJIb30BaHUE TYMaHUTAPHOIO MOTEHIMANIA
(¢u3nUecKoil HayKH, OCMBICICHHE CBA3M pa3BUTHA (U3UKH C pa3BUTHEM OOIIECTBA, a TaKkKe C
MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTMYECKUMU IIpobiieMaMHu.

Hoesn npuxnaomoui nanpasnennocmu. Kypc (u3uku npennosaraetT 3HaKOMCTBO € IIMPOKUM KPYToM
TEXHUYECKUX U TEXHOJOTMUYECKUX MPUI0KEHNH U3YyUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn skonozuzayuu peanusyercs MOCPEIACTBOM BBEICHUS 3JEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
9KOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a
TaKke 00CYKAeHUs PoOIeM PallMOHAIBHOTO MPUPOJIONIONIB30BAHMS U SKOJIOTMYECKON O€30MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (pU3MKM Ha YpPOBHE CpeaHEero oO0Iero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopun (GOpMHUPOBAHUE MPEICTABICHUN O CTPYKTYpE MOCTPOCHHS (PU3NUECKON TEOPHH, POIU
(dbyHIaMEHTaIbHBIX 3aKOHOB M NPHUHLMUIIOB B COBPEMEHHBIX IPEJICTaBICHUSIX O NPUPOJIE, TpPaHULIAX
IPUMEHUMOCTH TE€OPUH, /ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MIPOLIECCOB).

CuCTeMHO-IeATETbHOCTHBIM MOAXO B Kypce (U3MKHM peanu3yercss Mpexae Bcero 3a Cuér
OpraHu3alM SKCIEPUMEHTAIBHON JAeATeNIbHOCTH oOydaromuxcs. s 6a3oBoro ypoBHs Kypca (pu3Mku —



3TO WCIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M JaOOpaTOPHBIX pador,
KOTOpble B Mporpamme Mo ¢u3uke OObeAMHEHBI B OOLIMI CIHMCOK YYEHHYECKUX MPAKTUYECKUX paloT.
BoiieneHne B yka3aHHOM IepeyHe J1IabOpaTOpHBIX padoT, MPOBOJUMBIX JUIS KOHTPOJS M OLCHKH,
OCYIIECTBIISICTCSI YYaCTHUKAMH 00pa30oBaTEIbHOTO MpoIlecca MCXOMAs M3 OCOOCHHOCTEH IUTAHMPOBAHHS H
ocHameHusi kabmHera ¢usuku. I[Ipm 3TOM oOecmeunBaeTcss OBJIAJCHHE OOYYAOIUMHCA YMEHHSIMHU
IPOBONTh KOCBEHHBIE HM3MEPEHHs, MCCIEOBAHMS 3aBUCHMOCTEH (M3MUECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB TIO TIPOBEPKE TMPEITIOKESHHBIX THIIOTES.

Bonpiioe BHMMaHHME yIenseTcs pEeIIeHHI0 PAacYETHBIX M KAayeCTBEHHBIX 3anmad. [Ipu sTom s
PacUETHBIX 3a/a4 MPHOPUTETOM SBIISIOTCS 3aJa4¥l C SBHO 33/IaHHOM (DU3MUECKON MOJEIbIO0, TIO3BOJISIOIINE
NPUMEHITh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaKk M UHTErpupys
3HaHUS U3 Pa3HbIX pa3zaesnoB. [l KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3a/JaHUS Ha OObACHEHHE
NPOTEKaHUsT (PU3MUECKUX SBICHUH M TPOIECCOB B OKPYIKAIOIIEH JKU3HU, TpeOyronre Beioopa (Hhru3ndecKkoi
MOJIENN JIJISl CUTYaIlUH MPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusMu PI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY OOECTICUCHHIO
y4eOHOro mporiecca 0a30BbI YPOBEHBb Kypca (PM3WMKH Ha ypOBHE CPEIHEro OOIero oOpa3oBaHUs TOJDKEH
U3y4aThCsl B YCIOBHSAX TPEIMETHOrO KaOMHETa (M3MKH HIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOnHeTe pu3uKM JOIKHO OBITH HEOOX0MMoe 1abopaTopHOe
000pyI0BaHUE AJISl BHIMOJIHEHHS YKAa3aHHBIX B IIPOrpaMMe 1o (pU3UKE YUCHUYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPAIIMOHHOE 000PYA0BaHHE.

JlemoHCcTpanmoHHOe 00OpynoBaHHEe (HOpPMHUpPYETCS B COOTBETCTBMH C IMPHHIMIIOM MHHHUMAIIbHOW
JIOCTATOYHOCTH M OOECIeYMBAET IIOCTAHOBKY IE€PEUYHCICHHBIX B IporpamMme Mo (U3UKE KIIOUYEBBIX
JIEMOHCTpANNi JJIS1 MCCIIEA0BAHNS N3yYaeMBbIX SIBJICHUH U MPOLIECCOB, SMIMPHUYECKUX M (PyHIaMEHTAIbHBIX
3aKOHOB, UX TEXHHYECKUX MTPUMEHECHHH.

JlabopaTopHoe o00OpyJOBaHHE IS YYEHHUUECKHX NpaKTHYeCKHX pador ¢dopmupyercs B Buie
TEMaTHYECKUX KOMIUIEKTOB M oOecrednBaeTcsi B pacyére OJHOTO KOMIUIEKTAa Ha JBYX OOYYaromIuXcs.
TemaTnueckue KOMIUIEKTHI JIaOOPaTOPHOTO OOOPYZOBaHUS JOJKHBI OBITH IMOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BaHUH AHAIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B
BUJIE IM(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMH U3Y4EHUS (PU3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (dopmupoBaHME HHTEpeca M CTpemJieHHs OOyyaromuxcs K HAay4HOMY M3YYEHHUIO NPUPOJIBI,

pa3BUTHE UX MHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HaHMA U (HOpPMUpPOBAHHE HCCIIEIO0BATEIBCKOIO
OTHOIICHHS K OKPY>KAIOLIHM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YE€HUS OCHOB CTPOEHHS MaTepuu U
(byHIaMEHTABHBIX 3aKOHOB (DH3HKH;

e (dopmupoBaHHE YMEHHUI OOBICHATH SIBICHUS C UCIOJIb30BaHHEM (DM3NYECKUX 3HAHUN M HAy4HBIX
JIOKa3aTeNbCTB;

e (opMupoBaHME MNpEACTaBICHUN O posid (QU3MKH A Pa3BUTHA JAPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIA.

JlocTrKeHHe 3THX LeNeil o0ecreynBaeTcs pelieHneM CIIeAyIOMuX 3a1a4 B poIecce H3y4eHHs Kypca

(Gbu3MKH1 Ha ypOBHE CpeAHETo 00111ero o0pa3oBaHUs:

e [puoOpeTeHHe CHCTEMBbl 3HAHHWH 00 OOHIMX (U3NYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DPU3UKY, HIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3HUKY M 3JIEMEHTHI
acTpopU3UKH;

e (dopMupoBaHHE YMEHHH TMPHUMEHSITh TEOPETUYCCKHE 3HAHUS Ui OOBSCHEHHS (PH3HMUECKUX
SIBJICHUH B TIPUPOJIE U JUTS IPUHSTHUS MPAKTUYECKUX PEIICHHH B TIOBCEJHEBHOW KU3HH;



® OCBOEHHE CIOCOOOB pEIIeHUs pa3IMYHBIX 33]ad C SIBHO 33JaHHOW (hPU3WYECKON MOJEIBIO, 3a/1ad,
NOAPa3yMEBAMOIINX CAaMOCTOSITENIEHOE CO3/1aHHe (H3MYECKOW MOJENH, aJeKBATHOH YCIOBHUSIM
3a1a4H;
e [OHMMaHWE (UINUYECKUX OCHOB U TMPHUHIUIOB JIEHCTBHA TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKHUX TPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPELY;
® OBJIQJICHWE METOJaMH  CAMOCTOSITEIBHOTO IUIAHUPOBAaHHMA W TPOBEACHUS  (U3UIECKUX
OKCIIEPUMEHTOB, aHaJIM3a W WHTEPHpEeTall WHPOPMAIMU, ONPEACICHHS JOCTOBEPHOCTH
MOJYYEHHOTO pe3yJIbTara;
® CO37aHME YCIOBUH Ui Ppa3BUTHA YMEHHH MPOEKTHO-HCCIIEOBATEILCKONW, TBOPYECKOU
JeSITeTbHOCTH.
Ha u3y4enue ¢pusuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPeIHET0 001Iero oopa3zoBaHusi OTBOAUTCS 68 .
[Ipemmaraemsrii B mporpaMme 1o (GH3HKe MepedeHb JTad0pPaTOPHBIX M MPAKTUIECKUX paboT sBISETCS
PEKOMEHJIOBAaHHBIM, YYHTENb JAeNaeT BhIOOp TpoOBelneHHs JTabOpaTOPHBIX PAadOT M OMBITOB C YYETOM
WHIUBUTyJIBHBIX OCOOCHHOCTEH 00yUYaroImXCsl.



COJEP)KAHME

Pa3nes 1. du3nka u MeTOAbl HAYYHOI'0 TO3HAHMS
®usnka — Hayka o nmpupoje. Hayunbsie MeTO1bl MO3HAHUSA OKPYIKaroIero mupa. Pois sxcriepumenTa u
TEOPHH B TIPOIIECCE TIO3HAHUS MTPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MopenmupoBanue (pu3MYecKux sIBICHUNM MU TporieccoB. Hayunbeie rumore3sl. OuU3nUecKue 3aKOHBI U
teopud. ['paHHIIBl MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[puHITMTT COOTBETCTBUS.

Ponb 1 MecTo ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHOM HAay4yHOW KapTHHBI MUpA, B MPaKTHYECKON
NeSITeIbHOCTH JTHO/IEH.

Llemoncmpayuu
AHanoroBblie ¥ IU(POBBIC U3MEPHUTENBHBIC IPHUOOPHI, KOMITBIOTEPHBIC JATUYHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanndeckoe JBHKEeHHE. OTHOCHTEIBRHOCTh MEXaHWYeckoro mABmkeHms. Cucrtema oTcuéra.
Tpaekropus.

[Tepemernienue, CKOpPOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsT CKOPOCTh) M YCKOPEHHE MaTepuaIbHOM
TOYKH, UX MPOEKLUUU HAa OCU CUCTEMBbI KoOpAHHAT. CJI0XKEHUE NEPEMEICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJMHEHHOE IBMXKEHHE. ['paduKu 3aBUCMMOCTH KOOpPJMHAT,
CKOPOCTH, YCKOPEHUS, IYTU U TIEPEMEIICHUST MaTePHUATIbHOW TOYKU OT BPEMEHH.

CBoOoHOE TTazieHne. Y CKOpeHre CBOOOTHOTO TIa/ICHUS.

KpuBonuneliHoe nBrmxeHue. J[BUKeHHE MaTepuadibHOW TOYKH MO OKPYXKHOCTU C IMOCTOSHHOM IO
MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs CKOpocTh. llepwog w dYactora oOpaiieHus.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIUIOMETp, IBUKEHUE CHAPSIO0B, LICTTHBIC U
PEMEHHBIE TIEpEIayu.

Llemoncmpayuu

Mogenb cucteMbl 0TCUéTa, WUTFOCTPALUS KHHEMATUYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nerxeHuns Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

HanpaBnenue ckopocTy Ipu ABUKEHUH IO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEICTICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXIY MyTSIMH, MIPOUICHHBIMU TEJIOM 3a MOCJEAO0BATEIbHbIE PaBHbBIC
MIPOMEKYTKHU BPEMEHH MPU PAaBHOYCKOPEHHOM JBMYKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune qBUKEHUS MIapUKa B BSI3KOM KUIKOCTH.

N3yuenune nBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHOocuTenbHOCTH ["anunes. [lepBbiii 3akoH HetoTOoHA. MHEpIIManbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunuun cynepnosunuu cuil. Bropoii 3akon HeroToHa 111 MaTepuaabHOW TOUKH.
Tperuii 3akoH HproTOHA I MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenne. Bunsl Tpenus (mokos, ckoyibkeHus, kadeHus). Cuna tpeHus. Cyxoe tpenue. Cwia TpeHus
CKOJIBKEHUST B cuia TpeHus: nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TIPU IBIKEHUU Tella B
JKUJIKOCTH WJIU Ta3e.

HOCTynaTCJ'IBHOG H Bpal1aTCJIbHOC IBUKCHUC a0COJIFOTHO TBép,I[OFO TCIAa.



MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuiel. Y cnoBus paBHOBECHs TBEPAOTO Tela.

TexHuueckue ycTpoucTBa M NPAKTHUUECKOE IIPUMEHEHUE: NMOALIUITHUKY, JBUKEHHE HUCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

H3mepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

CpaBHeHHE CUJT TPEHUS TOKOS, KaUeHHSI U CKOJIb)KEHUS.

VYcnoBus paBHOBecUsl TBEPAOTrO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBmxeHus Opycka o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHE U PE3MHOBOM 00paslie, OT X
nedopmaruu.

HccnenoBanue ycioBui paBHOBECHs TBEPIAOTO TeJA, UMEIOILETO OCh BPAILEHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbe MatepranbHOM TOUKH (Tesa), CUCTEMbI MaTepUaibHbIX TOUEK. IMITyJIbC CHIIBI U U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOE JBMKEHHUE.

Pabota crisl. MOIIHOCTE CHJIEL.

Kunernueckas sHeprus MarepuaabHOU TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUH.

[lorennuanbHas oHeprus. lloTeHuuanbHas SHeprus yHnpyro Ae(GOpMHUPOBAHHOM MPY>KHUHBI.
[ToreHumanbHas sHEprus Tena BOIM3H MOBEPXHOCTH 3EMIIH.

[lorennuanbHble U HEMOTEHIMANbHBIE CHIbl. CBs3b pabOThl HEMOTEHUMAIBHBIX CHUJI C U3MEHEHHEM
MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXAaHUYECKOW dHEPIUH.

VYipyrue n Heynpyrue CTOJIKHOBEHMUS.

TexHnu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, MPYKUHHBIM IHUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexos MoTeHIIMATEHON YHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule padbomul

Nzydenune abCONMIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSIHBIX MAsSTHUKOB.

WccnenoBanue cBsizu pabOTBl CHIIBI C M3MEHEHMEM MEXAaHMYECKONW HHEPrHMM Tejla Ha IpUMEpe
PaCTSDKEHHUS PE3UHOBOIO XKIyTa.

Pa3nes 3. MosekyasipHas (pM3MKa ¥ TEPMOANHAMHUKA

Tema 1. Ocno6bt MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIAPHO-KUHETUYECKOH TEOpUM W WX ONBITHOE O00OCHOBAaHME.
BpoyHnoBckoe nBmxenue. Auddysus. Xapakrep ABMKEHHS W B3aUMOJCHCTBUS YacTHIl BeniecTBa. Mozenu
CTPOCHUS Ta30B, KHUIKOCTEH W TBEPIABIX T€N U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE STHX MOJIENECH.
Macca u pazmepsl Mosiekyn. Konnuecto BemectBa. [loctosinHas ABorapo.

TennoBoe paBHOBecue. Temnepatypa u e€ nuamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUECKONH TEOPHH HICabHOTO
rasa. AOGCOIIOTHas TeMIleparypa Kak Mepa cpeAHell KHHEeTHYEeCKON HHEPIruHu TEIIOBOT0 JIBUKEHUS YaCTHIL
raza. lllxama temmepatyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH



Hanbrona. M3omporecchl B HIEaIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
NpeCTaBICHNE U30IPOIIECCOB: H30TEPMA, H30X0pa, n300apa.

TexHu4yecKkue yCTpOHCTBA U MPAKTUIECKOE IPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME UCKPETHOE CTPOCHME BemlecTBa, (oTtorpaduu MOJIEKYN OpraHHYECKHX
COETUHEHUH.

OnpIThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO IBUYKEHHUSI.

Mopens omnbita [HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYHIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.

Mogenb, WUTIOCTPUPYIOLAsk IPUPOY JIaBJICHUS ra3a Ha CTEHKH CoCy/a.

OnBIThI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UAE€aJIbHOTO ra3a, H30MpOoLECChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3[yXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHMH OO0OBEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEMH.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoebl mepmoounamuxku

Tepmoaunamuyeckas cuctemMa. BHyTpeHHsS SHeprus TepMOAMHAMHYECKON CHCTEMBI M CIIOCOOBI €&
u3MeHeHus. KonudecTBo TerioTel U paboTta. BHyTpeHHsIs 2HEPTrUst 0THOATOMHOTO UACalLHOTO ra3a. Bumbl
TEIUIONEpeaul: TEIUIONPOBOJIHOCTh, KOHBEKIUS, HW3JIyuyeHUe. YAelnpHas TEeIUIOEMKOCTh BELIECTBA.
KoaunuecTBo TemnoTel npu Tenionepeaaye.

[Tonsitue 06 ammabatHOM mporiecce. [lepBrlii 3aK0H TepMoauHAMUKH. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJAMHAMUKH K u3onporeccam. I padnyeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMOCTh MpOIIECCOB B MIPHUPOIE.

TennoBsie MamuHbl. [IpUHIMIBI qeicTBYS TEMIOBBIX MaIiuH. [IpeoOpa3zoBaHust SHEPTHH B TETIOBBIX
mammHax. Kosddunuent monesnoro neiictBus temnood mammbbl. [{ukn KapHo u ero kosdduimeHT
MOJIE3HOTO JACUCTBUSA. DKOJIOTHUECKHE MPOOIEMBI TETTIOIHEPTeTHKU.

TexHuueckue yCTpPONMCTBA M TMPAKTHUECKOE TNPUMEHEHHE: JBUTATENIb BHYTPEHHETO CrOpaHwus,
OBITOBOM XOJIOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW HHEPTHUU Teja MPH COBEPIICHUU PalbOTHI: BBUIET MPOOKH U3 OyTBHIIKH IO
NEICTBHEM CXKAaTOTO BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOke myTEM TpeHHsl (BUIC0IEMOHCTPAIIHS).

H3meHeHnune BHYyTpEeHHEH SHEpruu (TeMIieparypsl) Tea npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3ILYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHHBI, IBUTATENsl BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yenpHOM TEIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusa eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcamus. Vcmapenue wu kumeHue. AOCONIOTHasST W OTHOCHUTEIIbHAS
BJIQXKHOCTH BO3Ayxa. HachleHHbli nap. Y aenpHas TEIuioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphl
KHUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucramnnueckue n amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KpHcTaIoB. Kuakue
kpuctamibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHne u kKpucrammszanus. Y AelbHasl TEIJIOTA IJIaBJICHUS.
CyO6numarusi.

YpaBHEHHE TEIUIOBOTO OaaHca.

TexHruuecKkue ycTpoWCTBa M NMPAKTHYECKOE NMPUMEHEHUE: TMIPOMETP U ICUXPOMETP, KaJOPUMETP,
TEXHOJIOTHH TOJTYyYEHHUs COBPEMEHHBIX MaTepHajIoB, B TOM YHCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MTAPOB.



Kurnenune npyu NnOHMKEHHOM JIaBJICHUH.

CriocoOb1 U3MepeHus: BIaKHOCTH.

HabmioneHre HarpeBaHus M IUIaBJICHUS KPUCTANTMYECKOTO BEIECTBA.
JleMOHCTpanyst KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENIbHOM BIAXHOCTH BO3AyXa.

Pasnen 4. DaekrpoauHamMmuka

Tema 1. Dnexmpocmamuxa

OnexTpuzanus Tea. OJEKTpUYecKuil 3apsan. JBa Buaa snekTpuueckux 3apsinoB. lIpoBonHukw,
JUDJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

BzaumogpeiictBue 3apsaoB. 3akon Kynona. TodeuHbIN 37EKTpUYECKU 3apsii. DIEKTPUUECKOE TOJIe.
HanpsbxkéHHocTh  dexkTpudeckoro mnoss. IIpyuHOMn cyneprno3unuu  JIeKTpUdecKux noisied. JInnum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO TTOJISL.

Pabora cun snektpocratmueckoro mods. [lorennman. PasHoctes morenimanoB. IIpoBogHuku u
JIUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJe. J(usnekrpuueckas NpoHUIaeMOCTb.

OnekrpoémkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsSKEHHOTO
KOH/IEHCaTopa.

TexHudyeckue  ycTpolcTBa M NPAKTUUYECKOE  IMPUMEHEHHE:  3JIEKTPOCKON,  3JIEKTPOMETP,
JJIEKTPOCTaTUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJEHCATOP, KOMHUPOBAJBHBIM ammapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoUCTBO M MPUHIMUIT AEHCTBUSA 3JIEKTPOMETPA.

B3anMopeiicTBre Ha3IeKTPU30BAHHBIX TEll.

DIIEKTPUYECKOE TO0JIE 3apSKEHHBIX Tell.

[IpoBOJHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUecKas 3aluTa.

JIMdIeKTpUKY B 3JIEKTPOCTaTUUECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IJIOCKOIO KOHAEHCATOpa OT IUIOIIAAU IUJIACTHH, PACCTOSIHUS MEXKIY
HUMU U JUBJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomoi

N3mepenne 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. llocmoannwtii nekmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEKTPUUECKUN TOK. Y CIOBHS CyIIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[TocTosHHBIN TOK.

Hampsokenne. 3akon Oma /17151 yyacTka LETH.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y AENbHOE CONMPOTHBIECHHE BemecTBa. [locienoBatenbHoOE,
napajuiesibHOe, CMEIIaHHOE COSMHEHNE TPOBOHUKOB.

PaGora snexrpudeckoro Toka. 3akoH J[xoymns—Jlenma. MomHOCTb 31eKTPUYECKOTO TOKA.

DNEKTpOABMKYIAs CUJla U BHYTPEHHEE CONPOTHBJICHUE MCTOYHUKA TOKa. 3akoH Oma il MOJHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

ONEeKTpOHHAs MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COINPOTUBIEHHUS METAJIJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynipoBoiauku. COOCTBEHHAs U MPUMECHAs] MPOBOJAMMOCTh TOJYNPOBOAHUKOB. CBOMCTBa p—nh-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

DIEeKTPUYECKU TOK B pacTBOpax M pacIljlaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUYECKAS JUCCOLIMALIMS.
DIIEKTPOJIN3.



DNeKTpUYeCKHil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOATEIbHBIN pa3psa. Monnus. [lna3ma.

TexHudyeckue yCTpoHCTBA M IPAKTHUECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, pEOCTar,
UCTOYHUKU TOKa, DJIEKTpOHArpeBaTeNbHbIe NPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP
COIIPOTHBIICHUSI, BAKYyMHBIH IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, TOIYIPOBOIHUKOBBIA THOI,
rajibBaHHKa.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HalpsHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOIIAAM MONEPEYHOTO
CEYEeHMS U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHne 3MeKTpOABMKYLIEH cuibl. KOpOTKOE 3aMbIKaHUE TaJIbBAHWUUYECKOTO JJIEMEHTA U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTUBJIEHHSI METAJVIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE 3IEKTPOIUTOB.

VckpoBO# paspsia ¥ MPOBOAMMOCTD BO3/yXa.

OaHOCTOPOHHSIS TPOBOJAUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

N3y4yeHne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoABIUKYIIEN CUIIBI HICTOYHUKA TOKA M €M0 BHYTPEHHETO CONPOTHUBIICHUS.

Hab6mronenue anexrponusa.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yuyeOHoro mpenmera «®Du3Mka» Ha ypOBHE cpelHero obmero obpazoBaHus (06a30BBIN
YPOBEHB) JIOJDKHO OOECIEYUTh JTOCTHKEHHUE CIEAYIOIIUX JTUYHOCTHBIX, METAIpPEIMETHBIX M IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHHS YueOHOro mpeamera «Ou3nka» JOKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh 00Y4YarOIIUXCsl PYKOBOJACTBOBAaThCSA C(HOPMUPOBAHHONW BHYTPEHHEH MO3MLMEN JIHUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX YyOEXKIEHHI, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacIIUpPeHHE JKU3HEHHOTO OIbITa M  OIbITa
JeSITeIbHOCTH B TPOLIECCE pealn3allid OCHOBHBIX HAIIPaBJIEHUN BOCIUTATENBHOM JESTENbHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpa:kIaHCKOro0 BOCIMTAHUS:

c(OPMHPOBAHHOCTh IPAXKAAHCKON MO3UIIUKM 00YYarOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOT'O 4JIEHA
pOccUiicKOro 00IIIeCcTBa;

IPUHATHE TPATULMOHHBIX 00LIEUEI0BEYECKUX TYMAaHUCTUYECKUX U JEMOKPAaTHUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPa)kKIaHCKOTO OOIIEeCTBa, y4acTBOBATh B
caMOyIpaBJIeHUH B 00pa30BaTeIbHON OpraHU3alliiy;

yYMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMH U
Ha3HAYCHUEM,;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKON MIEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTHKEHUSIM POCCHICKUX YYEHBIX B
obnactu (HU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;



CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TPUHAMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSACHh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JEATEILHOCTH YIEHOTO;

OCO3HaHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTUYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOUas OCTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
bu3nYecKoi HayKe;

5) Tpya0BOro BOCIMTAHMSA:

UHTEpEC K pasNuYHbIM cdepaM MNpodecCHOHANBHON NeATETbHOCTH, B TOM YHCIE CBSI3aHHBIM C
GU3NKON M TEXHHUKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccun M peanu30oBLIBATH
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMO0Opa30BaHUIO B 001acTu (PU3HMKH HA TPOTSHKEHUN
BCEH KH3HM;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTh AKOJIOTHYECKON KYyJIbTYpPhl, OCO3HAaHHE TJIOOAIBHOTO XapaKTepa AKOJIOTHYECKUX
npo0em;

IUIAHUPOBAHME M OCYIIECTBICHHE ACHCTBHII B OKpYXKalolIed cpeae Ha OCHOBE 3HAHUS Leliei
YCTOMYMBOTO Pa3BUTHS YCIIOBEUECTBA;

pacuMpeHue OmbITa AEATETHbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHHIA
1o (puzuKe;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

c()OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSA
bu3nYeCcKoi HayKH,

OCO3HaHWE IIEHHOCTH HAyYHOM JCSITEIBHOCTH, TOTOBHOCTh B TIPOIECCe M3YUYCHUS (PU3UKHU
OCYHIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENBCKYIO IESATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

I[Ho3naBaTeIbHBbIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornyeckune aJelCTBUSA:
CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTYaTHM3UPOBATH MIPOOJIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OTIPEIEIATH LU IeITeIbHOCTH, 33J1aBaTh MMapaMeTPhl U KPUTEPUU UX JTIOCTHKCHHUS;
BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3UYECKUX SBIICHUSX;
pa3pabaTheiBaTh IIJIaH pPEMICHHS TPOOJIEMBI C Yy4ETOM aHajdu3a HMMEIONIUXCS MaTepHATbHBIX U
HEMaTepHalbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JI€SITEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISM, OIICHUBATH
PHUCKH MOCTEACTBUMN AESATENBHOCTH,
KOOPAMHHUPOBATH U BBIMIOJIHATH padOTy B YCIOBUSIX PEaTbHOTO, BUPTYAIILHOTO U KOMOMHHUPOBAHHOTO
B3aUMOICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUH KM3HEHHBIX MPOOIIEM.
Ba3oBble HcciaenoBarTeaLCKHE NeCTBHSA:
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITFOUEBBIMH MMOHATHUAMH B METOJaMHU (DU3UYECKON HAYKH;
BJIQ/IETh HABbIKAMHU Y4eOHO-MCCIEAOBATEIbCKONM M MPOEKTHON AESITETbHOCTH B 0O0NACTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB peIIeHUs 3aaad (U3HYEeCKOTO
coJiepKaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B [MO3HAHMS;
BIAJETh BUJAMU JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HaHUS, €ro HHTEpIpeTaluH,
npeoOpa30BaHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYaIlMsAX, B TOM YUCJIE TIPU CO3JaHUU YUEOHBIX
IPOEKTOB B 00JIaCTH (PU3UKH;



BBISBJISITh MPUUMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3a/lady, BBIIBUTaTh THUIOTE3y €€
pelleHrs, HaXOAWTh apryMEHTHl IJIs JI0OKa3aTelbhCTBA CBOUX YTBEPXKICHHIA, 3aqaBaTh MapaMeTPhl H
KPUTEPUU PEIICHUS;

AQHAJIM3MPOBATh IOIYYEHHbIE B XOJI€ PELICHUS 3aJayd pe3yibTaTbl, KPUTUYECKH OLEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 3a]]a4l B 00pa30BaTENIbHOM 1€ATEIbHOCTH, B TOM YUCIE PU
M3Y4YeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIUsM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3HUKE B MPAKTUYECKYIO 001aCTh KU3HEACSITETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJiaraTh OPUTrHHAIIBHBIE TIOAXObI M PEIICHUS;

CTaBUTh MPOOJIEMBI U 33auH, I0IMYyCKAIOIINEe albTepHATUBHBIC PEILICHUS.

Pa6ora ¢ undopmanmeii:

BJIaJIETh HABbIKAaMU MOJyueHUs uWHpopMauuu (U3MUECKOTO COJAEp)KaHUS W3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh MOMCK, aHAJIN3, CUCTEMATHU3AlUI0 U UHTEpIpeTalio nHopMauu
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHNUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCTIONB30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX 3a/1ad C COONIOICHHEM TpeOOBaHUI IPTOHOMHUKH,
TEXHUKH O€30IacHOCTH, THUTHMEHBl, pecypcocOepeKeHusi, IMpaBOBBIX U DJTUYECKUX HOPM, HOPM
nH(OpPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpXKaHUS B pa3iMuHbIX ¢GopMaTax ¢ Yy4ETOM Ha3HAuEHUS
nH(pOpMalIMHU U 1IeJIeBOM ayUTOPHUH, BEIOUpAs ONTUMANIbHYIO (hOpMY IPEICTABICHUS U BU3YAIU3AI|H.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKU U BO BHEYPOUHOH J1€ATEILHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlMi U CMATYATh KOH(MIUKTHL;

p%BépHYTO " JIOTUYHO U3JiaraTtb CBOIO TOUKY 3pCHHA C UCIIOJIB30BAHUECM A3BIKOBBIX CPEACTB,

MOHUMATD U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHYyaJIbHON pabOTHI;

BbIOMpATh TEMATUKY M METObl COBMECTHBIX AEHCTBUI C yU4ETOM OOIINX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJJOTO WiIeHa KOJIJICKTUBA;

NPUHUMATH IIeJTH COBMECTHOW JEATeIbHOCTH, OPTaHMU30BBIBATh U KOOPAUHUPOBATH NEHCTBUS MO €&
JOCTUKEHHIO: COCTABIISTH IUIaH ACMCTBUIA, paclpeesTh POJu ¢ yU€TOM MHEHHUI y4acTHUKOB, OOCYXAaTh
pe3yNIbTaThl COBMECTHON PabOTEHI;

OIICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa M KAXKIOTO yYaCTHUKA KOMaHABl B OOIIMIA pe3ylnbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaratb HOBBIC ITPOCKTHI, OUCHUBATL UACHU C MMO3UIIMHA HOBU3HBI, OPUT'HMHAJIBHOCTH, HpﬁKTH‘-IGCKOfI
3HaYMMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTHYCCKOEC TIOBCACHHWEC B Pa3JIMYHBIX CUTyalludX, IIPOABJIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH NHUITUATHBHBIM.

Pery1siTuBHbIEe YHMBepcaIbHbIe Y4eOHbIe AeiicTBUSA
Camoopranusanms:
CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENBHYIO IEATENLHOCTh B 00JACTH (PM3MKH M aCTPOHOMHH,
BBISIBIISITH MPOOJIEMBI, CTAaBUTH B (HOPMYITUPOBATh COOCTBEHHBIE 3aJIauH;
CaMOCTOSATENIFHO COCTABJIATH IUIAH PEIICHHS PACYETHBIX W KAYECTBEHHBIX 3ajady, IJIaH BBITOJHEHUS
MPAKTUIECKON pabOTHI C YIETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BOBMOXKHOCTEH | MPEIIOYTCHUI,
JIaBaTh OIIEHKY HOBBIM CHTYAIlHSIM;
pacHIMpATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHNH;



JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh MTPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO M TMPOSBICHUIO HPYAUIUH B 00JacTH (U3UKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B JAESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pPe3yabTaTOB LIEJISIM;

BJIQJIeTh HaBBIKAMH [IO3HABAaTEIbHOW peQIieKcuM KaK OCO3HAHHUS COBEpIIaeMbIX ACHCTBUIA U
MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCTIONB30BaTh MPUEMBI peICKCUH JIJIS OLIEHKU CUTYaIlMH, BRIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 0 UX CHIXKEHHIO;

MPUHUMATh MOTHUBBI M ApTYMEHTBI IPYTUX MPU aHATN3€ PE3YJIbTATOB IE€ATEIbHOCTH;

IPUHUMATh ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporecce mocTrkeHHs] TUUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbl MO (PU3MKE A7 YPOBHS
cpenHero ooOmero o0pa3oBaHUs Yy OOYyYarOIIMXCS COBEPIICHCTBYETCS HSMOIMOHAIBHBIA HMHTEIIEKT,
MpeInoararoIui chOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE SMOIMOHANBHOE COCTOSIHUE, BUJETh
HaIpaBJIeHUs] Pa3BUTHUsI COOCTBEHHOMN AMOIIMOHANILHOM Cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBAHNUs, BKJIKOYAKOLIETO0 CAMOKOHTPOJIb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/IeHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTH, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHMBAlMM, BKIIIOYAIOIIEH CTpEMJIEHUE K JOCTHXKEHHIO LEIU M YCIEXy, ONTUMU3M,
WHULMATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

SMIMATHH, BKIIOYAIOMICH ClIOCOOHOCTh TOHUMATh SMOIIMOHATBHOE COCTOSIHUE IPYTUX, YIUTHIBATH €r0
IpU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C APYTUMH JIIOJIBMH,
3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3pemaTrb KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce nmpeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)arTb
c(OPMHPOBAHHOCTh Y O0YUarOIIUXCA YMEHUH:

JIEMOHCTPHPOBATh Ha MPHUMEpPax pPoJib U MECTO (PU3MKU B (OPMHPOBAHUU COBPEMEHHOW HayuHOU
KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHM, B IIPAKTUYECKON IEATEILHOCTH JIFOCH;

YUUTHIBATh TpPAHMIBI TPUMEHEHHUS HW3YYEHHBIX (U3MUECKUX MOJeNeil: MarepuaiabHas TOUKa,
UHepLUaibHasl cucTeMa OTCYETa, aOCOIMIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJEIU CTPOSHHs Ta3oB,
KUAKOCTEN U TBEPJBIX TEJ, TOUCUHBIN ANEKTPUUECKUI 3apsi/l IPU pelIeHnH (PU3NUECKUX 3a/1a4;

pacro3HaBaTh (pU3NYECKHE SBJICHHS (IIPOIECCH) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpHM CTPOEHHUS BEIIeCTBA U DJJCKTPOAMHAMHMKH: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOEe NBHXEHHE, CBOOOJHOE MaJeHHE Tell, ABMXKEHHE I0 OKPYXHOCTH,
UHEpILYsl, B3auMozencTBue Tel, Auddysus, 6poyHOBCKOE ABMKEHHE, CTPOCHHUE KUAKOCTEH M TBEPABIX Tell,
U3MEHEeHHEe 00bEMa TeJl IpU HarpeBaHUM (OXJIAXKICHHUH), TEIJIOBOE paBHOBECHE, UCIIAPEHUE, KOHICH AN,
IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIIEHUE, BIAXXHOCTb BO31yXa, IOBBIIICHHE JaBJIEHUS ra3a IIpH €ro
HarpeBaHUM B 3aKpbITOM COCYZE, CBSI3b MEXJIy IapaMeTpaMH COCTOSHUSI Ta3a B H30Ipoleccax,
3JIEKTpU3alLMS TN, B3aUMOJCHCTBUE 3apsiI0B;

ONUCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIONb3ysl (U3NYECKHE BEIMYUHBI: KOOpAMHATA, IYTh,
NepeMeIleHre, CKOpOCThb, YCKOpEHHE, Macca Teja, CHJla, HUMIYJIbC Tejla, KHWHETHYecKas OSHEpIusd,



NOTEHIMaIbHAs PHEPIus, MEXaHWdeckas padoTa, MEXaHWYeCKas MOIIHOCThb; NMPH OMHMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCIIONB3yeMbIX BEIMYMH, WX OO0O3HAUEHUs M EIMHHUIBI, HAXOIUTh
(dopMyIIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMH BEITHUYUHAMU;

OIMCHIBATh WM3YYCHHBIC TEIUIOBHIE CBOWCTBA TEJN M TEIUIOBBIE SIBICHHS, HCIIONB3YS (PH3MUYECKHE
BEJIMYMHBI: JIABJIIEHUE Ta3a, TEeMIepaTypa, CpEeIHss KUHETHYeCKas ODHEPrusl XaOTHUYECKOTO JBIDKCHHS
MOJIEKYJI, CpEIHEKBaJpaTHUHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padboTa
ra3a, Kod(QUIMEHT TMOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENS; NMPH OMHCAHWU MPABWIBHO TPAaKTOBAThH
(Gu3MUecKuil CMBICT HCHOJNb3YEMbIX BEIMYMH, HMX OOO3HaueHWs W E€AMHUII, HAXOAWUTh (POPMYIIBL,
CBSI3bIBAIOIME JTAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMH BETMUHHAM;

OTMCHIBATh M3YyYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIECTBA M JJEKTPUUECKUE SBICHUS (IIPOIECCHI),
UCTIONB3Ysl (pU3MUYECKHE BEJIWYMHBL: AJIEKTPUUYECKUN 3apsl, JIEKTPUUECKOe MoJjie, HANPsHKEHHOCTh MOJ,
NOTEHIMAT, pPAa3HOCTh TOTCHIHAIOB; TPU ONHCAHUH MPABWIBHO TPAKTOBATh (DU3WYECKHIA CMBICI
UCTIONIb3YEMBIX BEIIMYHMH, WX OOO3HAUYEHUS W EIAMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(U3NUECKyI0 BEIMYUHY € APYTMMH BETMUMHAMU;

aHATM3UPOBATh (PH3MUECKUE TPOIIECCHl W SBJICHUS, MCIONB3YS (U3NYECKHUE 3aKOHBI W TPUHITHIIGL:
3aKkOH BceMupHoro tarorenus, I, II u III 3akoHbl HproTOHA, 3aKOH COXpaHEHHS MEXaHUYECKON JHEPIHH,
3aKOH COXpPaHEHHUs UMITyJIbca, IPUHIMIT CYTIEPIO3UIMH CUJI, IPUHIUIT PAaBHOIIPABUS MHEPIUAIBHBIX CUCTEM
oTc4€Ta, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpeIHEH
KWHETUYECKONW HSHEpruy TEIUIOBOTO JBMXKEHUS MOJIEKYJ C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH
TEPMOJAMHAMMKH, 3aKOH COXPAHEHMs JJIEKTPUUECKOro 3apsia, 3akoH Kyiona, mpu 3ToM pa3inuyaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE W YCJOBUs (TPaHHUIBI, OOIACTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHITUITEI ACHCTBHS MAIINH, TPHOOPOB M TEXHHUYECKUX YCTPOUCTB; Pa3IndaTh
yCIIOBHA UX O€30MaCHOT0 MCII0JIb30BaHMs B TOBCEHEBHOM KU3HM,

BBINOJIHATH KCIIEPUMEHTBI 110 UCCIIEJOBAHUIO (PU3UUYECKHX SBJICHUN U MPOLECCOB C MCIIOIb30BaHUEM
OpSMBIX U KOCBEHHBIX M3MEpPEHHH, NMpU 3TOM (opmysmpoBaTh HpolieMy/3afady M THUIOTE3y y4eOHOro
JKCHEPUMEHTa, COOUpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO O000pyAOBaHMsA, TNPOBOAUTH OIBIT H
(GbopMyITUPOBaTh BHIBOJIBI;

OCYILIECTBIISITh TpPSMble M KOCBEHHBIE H3MEpPEHHS (U3UUECKUX BEJIWYHMH, MPH 3TOM BBIOMpATH
ONTUMAJIbHBIN CIIOCOO U3MEPEHHUS U MCIIOb30BaTh U3BECTHBIE METO/IbI OLIEHKH HOIPEIIHOCTEN U3MEPEHUIA;

WCCIIEZIOBAaTh 3aBHUCHMOCTH MEXAY (GU3NYECKUMHU BEIMYMHAMH C HCIIOJIB30BAaHHEM IPSIMBIX
U3MEpPEHUi, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yJIbTaThl MOTYYEHHOW 3aBUCHMMOCTHU
(Gu3MUecKuX BEJIMYUH B BUJE TaOIUIl U TpaMKOB, A€TIaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmoaTh mnpaBmia O€30MacHOro TpyAa IpH IMPOBEACHUH HCCIENOBAHUN B paMKax y4eOHOro
JKCHEPUMEHTa,  Yy4eOHO-MCCIEIOBATENbCKOH M MPOEKTHOM  JEATENbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYI0BAHMUS;

pemaTh pacyE€THBIC 3a/1a4M C SBHO 331aHHOW (PM3MUECKON MOJEIbIO, UCTIONB3Ys (PH3HUECKUE 3aKOHBI
U NIPUHLUIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/la4i BbIOUpaATh (PU3MUECKYIO MOJEIb, BBIAEIATh (GU3NUECKUE
BEJIMYMHBI ¥ (OPMYJIBI, HEOOXOAUMBIE U €€ PEIICHHs, MPOBOJIUTH PACUEThl U OIICHUBATh PEATbHOCTH
HOJYYEHHOTO 3Ha4eHUs1 (PU3NUYECKOI BETUUNHBI;

pelaTh KaueCTBEHHbIE 3aJ]au: BHICTPAMBATh JIOTHYECKU HEMPOTHUBOPEUMBYIO LIETIOUKY pacCyXICHUN
C ONOPOH Ha W3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3UUECKHUE SIBIICHHUS;

UCIIOJIb30BaTh MpPU peIIeHUH Y4YeOHBIX 3a7ady COBpEMEHHble HH()OPMALMOHHBIE TEXHOJIOTUH IS
NIOWCKA, CTPYKTYPHPOBAaHWS, WHTEPHPETAlMA W TIPEACTABICHUS YYEOHOH W HAayYHO-TOIYJISPHOM
UHPOPMALIMHU, TOJYYEHHOH U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAITU3UPOBATH IOJy4aeMYIO
nH(dOpMaIuio;

MPHUBOANTE TIPUMEPHl BKJIAZa POCCHHCKUX W 3apyOC)KHBIX YUEHBIX-(DM3UKOB B DPa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUYECKUE 3HaHUS MO (U3UKE B IOBCEIHEBHOM JKM3HM s OOecredyeHus
0€30MacHOCTH MpH 0OpaIleHHH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMU, JUIS COXPAHEHUs 310POBbs U
COOJIIOJICHHUSI HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKpY KaloIIel cpese;

paboTaTh B IPyMIE C BBHIMOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYIIIIbI,
palMoOHaIBbHO pacHpeAesaTh OOS3aHHOCTH M IUIAHUPOBATh AEATENBHOCTh B HECTAHIAPTHBIX CUTYAIHSX,
a/IeKBATHO OLICHMBATh BKJIAJ] Ka)KJJOr0 U3 YYAaCTHUKOB IPYIIbI B pEIIEHHE pacCMaTpUBaeMOM MPOOIEMBI.

TemaTHuyeckoe NVIAHUPOBAHUE

TemaTnueckoe IIIaHUPOBAHUE COCTABJICHO C YYETOM IIPOrPaMMBbl BOCIIUTAHHUS.

[TaTproTHuecKOe BOCIIUTAHUE:

—IIpPOsIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NYECKON HAYKH;

—IIEHHOCTHOE OTHOIICHHE K JOCTM)KEHHUSIM POCCHUICKHX YYEHBIX-(U3UKOB. ['pakJaHCKoe M AyXOBHO-
HPAaBCTBEHHOE BOCIIUTaHUE:

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHUH OOIIECCTBEHHO3HAYMMBIX M 3THYECKUX IPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUHN (PU3HKHY;

—OCO3HAHUE BAXXHOCTH MOPAIbHO-3TUYECKUX IIPUHIIUIIOB B ACATEIBHOCTH YYEHOTO.

DcCTeTHYeCKOe BOCIIUTAHNUE:!

—BOCHPUATHE ICTETUUECKUX KadecTB (PM3NYECKON HayKH: €€ TapMOHMYHOTO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

I{eHHOCTH HAYyYHOTO ITO3HAHHUS:

—OCO3HaHME LEHHOCTH (PU3NYECKON HAayKHM KaK MOILHOIO HHCTPYMEHTa IIO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUN, BAKHEUILEH COCTABIISIONIEN KyJIbTYpBI;

—pa3BUTHE HAyyHOM JI0OOO3HATENBHOCTH, MHTEpeca K  HCCIEeNOBAaTEIbCKONW  JEATENbHOCTH.
®opMupoBaHUE KyJIbTYpPhI 3I0POBbS U IMOIIMOHAILHOTO OJIAr OOy Hs:

—OCO3HaHME LIEHHOCTH 0€30I1aCHOT0 00pa3a KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHpPE, Ba)KHOCTH
npaBuwJl O€30MacCHOTO IOBEIEHUS HAa TpaHCIOPTE, Ha JOpOrax, C JJIEKTPUYECKUM U TEIUIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSX;

—Cc(hOpMUPOBAaHHOCTh HaBbIKa peduIeKCHH, MPU3HAHKWE CBOETO IpaBa Ha OMIMOKY M TaKOTO e IpaBa y
JPYroro 4ejoBeKa.

TpynoBoe BocIMTaHUE:

—AaKTUBHOE Yy4yacTHE B PEIICHUM MPaKTHUYECKUX 3a7ad (B paMKax CEeMbH, LIKOJbL, TOpoja, Kpas)
TEXHOJIOTHYECKOW M COLMAIBbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM 4YHCIEe U (U3NYECKUX 3HAHMU;
UHTEpEC K IPAKTUYECKOMY U3yUEHHIO Npodeccuil, CBA3aHHBIX ¢ (PU3UKOI.

DKOJIOTN4eCKOE BOCIUTAHUE:

—OpHUEHTalUsl Ha NpPUMEHEHUEe (U3MUECKUX 3HAHUM A pelleHus 3ajad B 00JAacTH OKpy’Karoluen
cpenbl, INITAHUPOBAHHUS IIOCTYIIKOB U OLICHKU UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYIKAOIIEH Cpelbl;

—O0CO3HaHHe INI00aIbHOT0 XapakTepa HKOJOTMUECKUX MPoOIeM U MyTell UX pereHwus..

Ananranus 00y4aronierocs K M3MEHSIOINUMCS YCIOBUSAM COIMATBHON U IPUPOAHOM CpelIbL:

—IOTpeOHOCTh BO B3aMMOJAEHCTBMM IIPU BBINOJIHEHUM HCCIEIOBAHUNH M TPOEKTOB (PU3NYECKON
HaIpPaBJIEHHOCTU, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

—TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 NMPAKTUYECKYIO 1EATEIbHOCTD;

—10TpeOHOCT, B ()OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4YHcle (GOPMYIMPOBATH HJEH, IMOHSITHUS,
TUIIOTE3bI O U3NYECKUX 0OBEKTaX U SIBJICHUSIX;

—O0CO3HaHUe JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

—IIJIAHUPOBAHKUE CBOETO PA3BUTHA B NPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

—CTPEMJICHHE aHAIM3UPOBATh M BBIABIATH B3aWMOCBSI3M IMPHUPOJBI, OOLIECTBA M IKOHOMHKH, B TOM
YHCJIe ¢ UCTOJIb30BaHUEM (DPU3NYECKUX 3HAHUM;

—OLIEHKa CBOUX JCHCTBHM C y4éTOM BIMSHHMS Ha OKPYKAIOLIYIO CPEXy, BO3MOXKHBIX IJIOOAIbHBIX
IIOCJICICTBUM.



TEMATHYECKOE IINTAHUPOBAHHUE

KosnyecTBO 4acoB DJIeKTPOHHbIE
(undposbie)
Ne i/ HaumenoBanmue pa3ae/ioB 1 TEM IPOorpaMmabl KOHTpOJII)HI)Ie HpaKTI/l‘{eCKI/l (l)p
Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoThblI
pecypcbl

Paznea 1. PU3UKA U METO/JbI HAYUYHOI'O TIO3HAHMUSA

bu6mmoreka [JOK

1.1 o 2
W3UKA U METOJbI HAYYHOI'O [IO3HAHUS hitps:/m.cdsoo.ru/7f41bf72

Uroro no pazaeny 2

Pazngen 2. MEXAHUKA

bu6mmoreka [{OK
2.1 K 5
HHeMATHRE https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Huranuica 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBI COXPAHCHIA B MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJICKYJISIPHO-KHHETUYECKON TEOPUHU 9 1 Bubmmorexa LOK
' YIAp P https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 10 1
OCHOBBI TEPMOAHHAMHIH https://m.edsoo.ru/7{41bf72
313 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bu6nuoreka [JOK
' MepPEeXOIb https://m.edsoo.ru/7{41bf72
Uroro no pazaeny 24

Paznea 4. JIEKTPOJUHAMUKA




bu6mmoreka [{JOK

4.1 1
IICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN dIEKTpUYECKUN TOK. TOKHU B bubnuoreka [JOK
4.2 12
pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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METOAUYECKHUE MATEPUAJIBI 1JId YYUTEJIA

Lugposwvie Obpazosamenvhuvie Pecypcwvr U Pecypcvr Cemu Hnmepnem

Poccuiickas snexTponHas mkona https://resh.edu.ru/for-pupil

Knacchas ¢usuka http://class-fizika.ru/

LECTA - Hudposas mnatdopma aist coBpeMeHHoH mmkoibl https://lecta.ru/ucheniku

OOpasoBarenbHblii caiiT ans yuurenei «Buneoypoku B untepHe» https://videouroki.net/






	Тематическое планирование

