PABOYASA ITPOI'PAMMA

yueOHoro npeamerta «®@usnuka. bazoBblii ypoBeHb»

it oOyqarormmxest 10 kmaccoB



NNOACHUTEJIbBHAS 3AIIMCKA

[Tporpamma mo ¢u3uke 0a30BOro YpoBHS Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE MOJIOKEHHH M TpeOOBaHHI K pe3ylnbraTaM OCBOEHHUSI OCHOBHOM
oOpazoBarenpHO mporpammsbl, mnpeacraBieHHbix B OIOC COO, a Ttakke ¢ yd€ToMm
denepanpHOl pabodel MporpaMMbl BOCIHUTAHUS W KOHICMIIMK TPENofaBaHHsl Yy4eOHOTO
npenmera «®Dwu3ukay B o0Opa3oBaTenpHBIX —oOpraHusanusx Poccuiickoit ®Denepamnuu,
peaTn3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE POrPAMMBI.

Copnep:xaHue mnporpaMMmbl 1o (U3MKE HampaBlieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HAy4yHOUM KapTuHBI MUpa oOydaroumxcs 10—11 kmaccoB npu oOydeHun ux ¢usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOrO noaxoaa. [Iporpamma no ¢u3smke COOTBETCTBYET
tpeboBanusiM @I'OC COO k miaHUPYeMBbIM JTUYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM
pesyabraTaM OOydeHHs, a TakKe YYUTHIBACT HEOOXOIUMMOCTh PEANN3aLUM MEXIPEIMETHBIX
CBsi3el (PM3MKUM C €CTEeCTBEHHO-HAyYHBIMM YUeOHBIMHU MNpeameramu. B Hell ompenenstorcs
OCHOBHBIE LI€TTM M3yuyeHUs (U3UKH Ha YpOBHE CPEIHEro oOIero oOpa3oBaHMsl, MJIaHHpPyeMble
pe3ynbTaThl OCBOEHHUSI Kypca (PM3MKU: JUYHOCTHBIE, METaNpeAMETHbIE, MpeAMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma mo (gu3Mke BKIIOYACT:

® [UIaHUpYEMbIE€ pe3yNbTaThl OCBOEHUS Kypca (M3HKH Ha Oa30BOM YpOBHE, B TOM YHCIIE

IpeIMETHbIE Pe3yJbTaThl 10 rojiaM 00y4eHUs;

e cojaepxaHue yueOHoro npeamera «dusnka» Mo rogaM oOydeHHUs.

®du3nka KaK Hayka 0 HamOosee oOIMX 3aKOHAX MPUPOIbI, BBICTYIAs B KAUECTBE y4eOHOTO
npeaMera B IIKOJIe, BHOCUT CYLICCTBEHHBIH BKJIAaJ B CHCTEMY 3HAaHMM 00 OKpyXarollleM MHpE.
[HxonbHBIH Kypc (GU3UKH — CHCTEMOOOpa3yloUMi Uil €CTECTBEHHO-HAy4YHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIbKY (PM3NYECKUE 3aKOHBI JIS)KAaT B OCHOBE IMPOIIECCOB U SIBICHUN, U3y4aeMBbIX
XAuMuel, ouosorueid, ¢usnueckoil reorpaduelt m actpoHoMmuer. lcmonb30BaHuEe W aKT MBHOE
npuUMeHEeHHe (M3MYECKUX 3HAHUW OIpeneNseT Xapakrep H  Pa3BUTHE PasHOOOpPa3HBIX
TEXHOJIOTUH B cdepe HSHEPreTUKd, TPAHCIOPTA, OCBOCHHS KOCMOCA, IIOJYYeHHUs HOBBIX
MaTepuasoB C 3aJlaHHBIMU CBOICTBaMU U Jipyrux. M3yueHnue ¢pu3nKu BHOCUT OCHOBHOMW BKIIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa o0ydaronmxcs, B oOpMUpOBaAHUE YMEHUI
IPUMEHATh HAyYHBII METO/ O3HAHUS IIPU BBINOJHEHUU UMM Y4EOHBIX UCCIIEAOBAHUMN.

B ocHOBY Kypca (UM3UKH It ypOBHS CpeIHEro o0Imero o0pa3oBaHus MOJOXKEH PsiI HJIeH,
KOTOpbIE MO’KHO pacCMaTpUBAaTh KaK MPUHIUIBI €70 OCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUH C HEN KypcC ABJISETCS JIOTUUYECKH 3aBEPUIEHHBIM, OH
COZIEP)KUT MaTepHuall M3 BCeX pas3lesioB (DM3MKM, BKIIOYAET KaK BOIPOCHI KIACCHYECKOM, Tak U
COBpPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEll MaTepuan Kypca GU3UKA OObeAUHEH BOKPYT
¢usnyeckux Teopuil. BemynmM B Kypce sBiseTcs (QopMHpOBaHME MPEACTaBICHHH o
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuzanus npeamnoaraeT UCHOIb30BaHUE T'YMaHUTApHOTO
noTeHnuana GU3NIECKOW HayKd, OCMBICIICHHE CBSI3U Pa3BUTHUS (U3UKU C pa3BUTHEM OOIIECTBA,
a TaKkkKe ¢ MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMH U SKOJIOTHYECKUMH TTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypce gusnku npeamnosnaaraet 3HaKOMCTBO C IIMPOKUM
KPYrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHUIN N3y4EHHBIX TEOPUN U 3aKOHOB.

Hoesn sKronocuzayuu peaau3yercss IMOCPEACTBOM BBEIEHHUS JIIEMEHTOB COJEpXKaHUS,
MOCBAMIEHHBIX KOJIOTMYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C pPa3BUTHEM



TEXHUKU M TEXHOJIOTHI, a Takke 00CYKJIeHUs TPOoOJIeM PallMOHAILHOTO IPUPOIONIOIB30BaHUS U
HKOJIOTUYECKON 0€30MacHOCTH.

CTep)KHEBBIMH dJIEMEHTaMU Kypca (U3MKA Ha YPOBHE CpeqHero oOmero oOpa3oBaHUs
SBISIOTCA  (U3MYEeCKue TeoprHu ((POpMHpPOBAHUE TMPEACTABICHUNH O CTPYKType MOCTPOEHUS
¢usnyueckoid Teopuw, ponu (¢PyHAAMEHTATBHBIX 3aKOHOB M MPUHIIMIOB B COBPEMEHHBIX
NPEJCTAaBICHUSAX O MPUPOJE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, JUISI OIMCAHUS €CTECTBEHHO -
Hay4HBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-IeSITETbHOCTHBIN MOAX0 B Kypce (M3UKU peain3yeTcs Mpexkie BCEro 3a CUET
OpraHU3aIluU AKCIIEPUMEHTAIBHON JeATeIbHOCTH oOydaronmxcs. s 6a30BOro ypoBHS Kypca
GU3UKM — 3TO HCIOJIB30BAHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
nabopaTopHBIX PabOT, KOTOpbIE B MporpamMme 1o (¢u3UKe OOBEAMHEHBI B OONMHA CIHCOK
YYEHHUUYECKUX MPAKTUUYECKUX paboT. BelaeneHue B ykazaHHOM IepedyHe JabopaTOpHBIX pador,
MPOBOAWMBIX ISl KOHTPOJISI W OIEHKW, OCYIIECTBIISIETCS YJacTHHKAMH O00pa30BaTEbHOTO
IpoIecca UCXOJIs U3 OCOOCHHOCTEH TUIAaHWPOBAHMS M OCHAIIeHUs1 kabuHera ¢usuku. [Ipu sTOM
o0OecrieunBaeTcsl OBIAJCHHE OOYYaIOIMMHCS YMEHHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIIC/IOBAaHUSI 3aBUCHUMOCTEH (M3WYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO ITPOBEpPKE
MPENI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yAenseTcsl pelieHHIo0 pacu€THRIX U KaueCTBEHHBIX 3a1ad. [Ipu aTom
JUTSE pacU€THBIX 3a7ad MPUOPUTETOM SIBJISIFOTCS 33/1a4M C SIBHO 33JaHHOUN (PU3NUYECKON MOJIEIBIO,
MO3BOJISIIOIIME TMPUMEHSTh H3Y4EHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszzena
Kypca, TaKk ¥ UHTETPUPYs 3HAHUS U3 PA3HBIX pa3nenoB. i KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
ABIIAIOTCA 3aJjaHusi Ha OOBSICHEHHE NPOTEKaHUs (U3UYECKUX SBJICHUN M TPOILIECCOB B
OKpYXKaloIllled J>KU3HU, TpeOyronme BbIOOpa (M3UYECKOW MOJETH JUIsl CUTYalldd TPAKTHUKO -
OPUEHTHPOBAHHOTO Xapakrepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k marepuasbHO-TEXHUUECKOMY
o0ecrieueHHI0 ydyeOHOro Imporecca 0a30BbIM YpOoBEHb Kypca (M3MKM Ha YPOBHE CPEIHErO
o0mero o0Opa3oBaHUsl TOMKEH M3Y4aThCsl B YCIOBHSX MPEAMETHOrO KaOMHeTa (M3UKU WA B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAyIHOTO IUKIa. B kabunere
(¢u3MKN TOHKHO OBITH HE0OX0aMMOE J1abopaTopHOe 000pYIOBAaHUE JUTSI BHITOJHEHUS YKa3aHHBIX
B MporpaMme 1o (U3MKEe YYCHHUYECKUX MPAKTHUYECKUX paboT U JAEMOHCTPALMOHHOE
obopynoBaHue.

JemoHcTpanimonHoe ob6opyaoBaHue GOpMUPYETCST B COOTBETCTBHU C MPHUHLIHUIIOM
MHUHUMAIIBHOW JIOCTaTOYHOCTH M 00ECIeuynBaeT MOCTaHOBKY MEPEYHCICHHBIX B IPOrpaMMe IO
¢u3KMKe KIIOYEBBIX IEMOHCTpALMN Ui UCCIENOBAaHUS H3Y4aeMbIX SIBICHUNW M TIPOIECCOB,
SMIIUPUYECKUX U (DyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHU.

JlaGopaTtopHoe 0OOpyIOBaHHE sl YYCHHYECKHX IMPAKTHUECKUX paboT (opMuUpyercs B
BHJIE TEMaTHYECKUX KOMIIJIEKTOB M oOOecrnedrBaeTcss B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuaronmxcs. TemaTH4yecKkre KOMIUIEKTBHI JIaDOpaTOPHOTO OOOpPYIOBaHUS JOJKHBI  OBITH
MOCTPOEHBl Ha KOMIIJIEKCHOM HMCIOJIB30BAHUU aHAJOTOBBIX M IU(POBBIX MpUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BU/IE IIU(PPOBBIX TaOOPATOPUA.

OCHOBHBIMHU LIEJSIMU U3Yy4EeHUS (U3HUKU B 00IIEM 00pa30BaHUM SIBJISIOTCSL:

e (QopmupoBaHME HHTEpeca M CTPEMJICHUS OOydJaloUMXCs K HaydHOMY H3Y4EHHIO

MPHUPOJIBI, PA3BUTHE X HHTEIUICKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEICTaBICHUNW O HAydyHOM METOAC TMO3HaHus U (QopMupoBaHHE
M CCIIEIOBATENIbCKOTO OTHOIICHHUS K OKPYXKAIOIIMM SIBJICHHSIM;



(dopMHpOBaHME HAYYHOTO MHUPOBO33PEHMS KaK Pe3ylbTaTa U3ydeHHsS] OCHOB CTPOCHMS
MaTrepuu U (pyHTaMEHTAIBHBIX 3aKOHOB (PH3UKH;

dopmMHupoBaHUE YMEHHUI OOBACHSATD SBJICHUS C UCIIOJIB30BAaHUEM (PM3UUYECKUX 3HAHUHN U
HAay4YHBIX J10Ka3aTeIIbCTB;

dopMHEpOBaHUE TIPEACTABICHUN O PO (DM3UKK ISl Pa3BUTHUS APYTMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUM.

JocTtmxeHnne 5TUX Ienel o0ecreyrmBaeTCsl PEIICHHEM CIEAYIONMX 3aJad B IpoIecce

M3y4eHUs Kypca (M3MKHA Ha YPOBHE CPEAHETO O0IeTo 00pa3oBaHUSL:

nproOpeTeHne CHCTEeMbl 3HaHUH 00 OOImMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (DH3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO
(U3MKy U 37€MEHThI acTpo(U3HKH;

GopMupOBaHME YMEHHH TPUMEHATh TEOPETUYECKHE 3HAHUS IS  OOBSICHEHHS
¢usnyeckux SBJICHHH B TNPUPOJEC W IS TPUHITUSA TPAKTUUECKUX pEIIeHUN B
MOBCEIHEBHOM KH3HH;

OCBOCGHHE CIIOCOOOB pEIIEHUs DPA3IMYHBIX 3a7ad C SBHO 3aJaHHON (M3MYecKoit
MOZIENbIO, 3aJad, MOJPa3yMEBAIOIMX CaMOCTOSTENbHOE co3faHue (usnueckoit
MOJIENH, aJICKBATHOW YCIIOBHSIM 33/1a4H;

NOHWMaHKNE (U3MYECKUX OCHOB M TPUHIIUIIOB JICHCTBUSA TEXHHUYECKUX YCTPOUCTB H
TEXHOJIOTHUYECKHX IPOLECCOB, UX BIMSHUS HA OKPYKAIOIIYyIO CpELy;

OBJIAJICHHE METOJIaMU CaMOCTOSTEIBHOTO IUIAHMPOBAHUS U MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHAIW3a M  HHTEpUpeTauuu  HH(pOpManuu,  ONpeaeseHUs
JOCTOBEPHOCTH TMOJYYEHHOTO PE3yNbTaTa;

CO37aHUE YCIOBUH JUIA Pa3BUTHS YMEHHH MPOEKTHO-HMCCIEA0BATEIBCKOM, TBOPUECKON
JeSITEIIbHOCTH.

Ha wusydyenune ¢usuku (06a30BbIi ypoBEHb) Ha ypOBHE CpeaHEro ooimero oOpa3oBaHUs
otBoauTcs B 10 kmacce — 68 gacoB (2 yaca B HEZCIIO).

[Ipennaraemsblii B mporpamme 1o (u3MKe MepeyeHb JadOPaTOPHBIX U MPAKTHUECKUX PAdOT
SIBIISICTCS. PEKOMCHJ/IOBAaHHBIM, YYHUTENb JIENIACT BBIOOP TPOBEICHHS J1a0OPATOPHBIX PadOT M
OIIBITOB € YYETOM MH/AUBUIYaJIbHBIX OCOOEHHOCTEH 00YYaroImXcsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOT O TIO3HAHUS
®usnka — Hayka o npupoae. Hayunesle Meroabl MO3HaHUA OKpyxkarouero mupa. Pomib
SKCIIEPUMEHTA M TEOPUHU B TIPOIIECCE MO3HAHUS TTPUPOJIBI. DKCIIEPUMEHT B (DU3UKE.
MopaenupoBanue (pu3andeckux sBIEHUM W mporieccoB. Hayunsie runote3sl. Ousndeckue
3aKOHBI ¥ TEOPHUU. | paHUIIbI MPUMEHUMOCTH (PHU3HMUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Pome u mecto ¢u3uku B (GOPMHPOBAHMU COBPEMEHHOW HAy4yHOW KAapTUHBI MHUpa, B
MPAKTUYECKOMN JIESITEIIbBHOCTH JIIOICH.

Jlemoncmpayuu
AmnanoroBblie U U(POBBIE U3MEPUTEIbHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHHe. OTHOCHUTENBHOCTh MEXaHMYECKOTo MABMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepememienne, cKOpOCTh (CpelmHsAs CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUAIbHON TOYKMU, UX MPOEKIIUH HA OCH CUCTEMbI KoopAauHaT. CIOXKEHHE MepeMeIeHU 1
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKeHUE. ['paduku 3aBUCHMOCTH
KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, MYTH U MepEMEICHUS] MaTEPUAIbHOM TOYKU OT BPEMEHHU.

CBobOoHOe mazeHne. YCKopeHrue cBOOOHOTO MaICHHUSI.

KpuBonuueitHoe naBuxkeHue. JIBUKEHHE MaTepHaIbHOM TOYKA I10 OKPYKHOCTH C
MOCTOSHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHas CKopocTh. Ilepumon u
yacToTa oopareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CHUJOMETp, JABUIKEHHE
CHapS/IOB, IIEMTHBIC U PEMEHHBIC TTepeIauH.

Llemoncmpayuu

Mopene cuctemsl OTCUETA, UIUTFOCTPAL KHHEMATHYECKUX XapaKTEPUCTUK JBHKCHUS.

[IpeobOpa3oBaHue ABUKECHUHN C UCTIOJIB30BAHUEM ITPOCTHIX MEXaHHU3MOB.

[lanenue Ten B BO3ayXe U B pa3peKE€HHOM IIPOCTPAHCTBE.

Habmronenue nBukeHus tena, OpOImeHHOTO MO YIIIOM K TOPU30HTY M TOPU30HTAIBHO.

W3mepenue yckopeHus: CBOOOTHOTO MaeHUSI.

HanpaBnenue ckopocTy npH ABUKEHHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne HepaBHOMEPHOI'O ABUIKEHHUS C LIEJIBIO ONPEEICHUS MTHOBEHHONW CKOPOCTH.

UccrnenoBanne  COOTHOIIGHHWST ~ MEXIy  IyTSIMH,  OPOUJACHHBIMH  TEJIOM  3a
MOCJIEIOBATENbHBIE PaBHbIE IMPOMEXYTKM BPEMEHU IIPpU PABHOYCKOPEHHOM JBHKEHUHU C
HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue ABUKEHUS IIAPUKA B BA3KOM KUJKOCTH.

W3ydenue ABUXKEHUS Tela, OPOLUICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunuun orHocuTensHoCTH I'anunes. Ilepsbiit 3akoH Herotona. MHepriuanbHble CUCTEMBI
OTCU€Ta.



Macca Ttena. Cuna. llpunuun cynepno3unuu cuil. Bropoi 3akon HeroToHa s
MaTepruaIbHON TOYKHU. Tperuil 3akoH HproTOHA [1s1 MaTe€pUaibHbIX TOYEK.

3akoH BceMupHoOro TsaroteHus. Cuina tsoxectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokos, ckonbxeHus, kadenus). Cuna tpeHus. Cyxoe TpeHUe.
Cuna TpeHust CKoJIbKeHUs U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTuBiIeHUs
MpU JIBUKEHUHU TeJla B JKUJIKOCTH UJIU Ta3e.

[TocTynaTenbHoe U BpamaTeabHOE ABUKEHUE a0COIOTHO TBEPAOIO Tea.

MoOMEHT cuJIbl OTHOCHTENBHO OCH BpaieHus. llnedo cunbl. YcioBus paBHOBecus
TBEPJIOTO Tena.

Texnuueckne yCTpOMCTBA W NPAKTUUECKOE MPUMEHEHHE: MOIUMITHUKU, JABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUUH.

CpaBHeHME MacC B3aUMOJICH CTBYIOLIMX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHnue cui.

3aBUCHMOCTbH CHJIBI YIIPYTOCTH OT Aedopmaruu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUU.

CpaBHEHME CUJI TPEHUS ITOKOSI, KAUEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs: TBEPAOTO Tena. Buabl paBHOBECU L.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3yuenne ABUkKEHUs OpycKa 1O HAKTOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYIOCTH, BO3HHMKAIOIMX B TMPYKWHE U PE3UHOBOM
oOpastie, oT ux Jedopmalui.

HccnenoBanue ycioBuil paBHOBECUS TBEPOTO T€JIa, UMEIOILIETO OCh BpAICHUS.

Tema 3. 3akonvl coxpaneHusn 6 mexanuke

HNmmynbe MaTepuanbHOM TOYKH (Tena), CHCTEMbl MaTepUaNbHBIX ToueK. VIMITYIIbC CUITBI U
M3MEHEHHE UMIYJIbCa TeJla. 3aKOH COXpaHEHUsl UMITyJbca. PeakTuBHOE NBUXKEHUE.

PaGora cuibl. MOIHOCTE CUJIBI.

Kunernyeckass sHeprus marepuanbHoil Touku. Teopema 00 M3MEHEHUM KUHETHYECKOU
SHEPrUHu.

[MorenunansHas sHeprus. [loTeHnunanbHas YHEpTHs yIpyro 1ehopMUPOBAHHON MPYKUHBI.
[loTreHmuanpHas SHEpPrus Tejaa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHuManeHble W HEMOTCHIIMATbHBIC CHJIBI. CBsi3b PabOTHl HEMOTEHIHAIBHBIX CHJI C
M3MEHEHUEM MEXAaHUYECKOW SHEPTHU CUCTEMBI TENl. 3aKOH COXPaHEHHUSI MEXaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSL.

TexHUYeCcKre YCTPOMCTBA U NPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN
MKCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexon MOTEHIIMATBHOW SHEPTUU B KWHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomet



N3ydyenue aOCOMIOTHO HEYNPYroro yzaapa ¢ IOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYeCKOW JHEpruu Tena Ha
pUMEPE PACTHKEHUS PE3NHOBOTO JKIYTa.

Pa3neua 3. Mouekyasipaast Gu3uKa ¥ Te pMOJIMHAMHUKA

Tema 1. OcHO8bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBI€ MOJOKEHU S MOJICKYISIPHO-KHUHETUUECKONH TEOPHH U UX OMBITHOE 00OCHOBAHHUE.
bpoynoBckoe nBuxenue. uddysus. Xapakrep IBUKEHUS U B3aUMOJCHCTBUS YaCTHIL
BeIeCTBA. Mojenn CTPOCHHUS Ta30B, KUAKOCTEW M TBEPIBIX Te€d M OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojzener. Macca u pasmepsl MoJiekyda. KonuuecTtBo BemnecTsa.
[loctosinnas ABorajipo.

TemoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp Llenbcust.

Mopnens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISPHO-KMHETUUYECKOW TEOpUU
uaeanbHOro ra3za. AOCONIOTHas TeMIleparypa Kak Mepa CpeaHed KUHETHYEeCKOH HJHepruu
TEIUIOBOTO JABWKEeHHWs 4dactul] Ta3za. lllkama temmeparyp KenpBunaa. ['a30BBIE 3aKOHBI.
VYpaBHenue Menneneesa—Knaneiipona. 3akon JlanpToHa. M3ompouecchl B MacalbHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHre HU30MPOIECCOB: U30TEpMa,
u3oxopa, uzobapa.

TexHuuyeckre yCTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKA3pIBAIONME JMCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu  MOJICKYI
OpPraHMYECKUX COCTMHECHUM.

OnpIThl 0 UG Y3Un KUIKOCTEN U Ta30B.

Mojenb OpOYHOBCKOTO JBUKECHUSI.

Mopens onbita IIrepHa.

OnbITHI, JOKa3bIBAIOIME CYHIECTBOBAHUE MEXMOJIEKYJISPHOTO B3aUMOJICHCTBUSL.

Mopenb, HILTIOCTpUPYIOLAS TPUPOAY JaBJICHUS raza Ha CTEHKH COCY/a.

OnBITHL, HIUTIOCTPUPYIOLE YPAaBHEHUE COCTOSHUS UICAIbHOTO Ta3a, N30 POIIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamopmsie pabomawi

OnpeneneHue Macchl BO3JyXa B KIacCHOM KOMHATe Ha OCHOBE H3MEpeHUl o0béMma
KOMHATBI, IaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY ITapaMeTpaMHu COCTOSIHHS Pa3peKEHHOTO rasa.

Tema 2. Ocnogbl mepmoounamuku

TepmonuHaMmuyeckasi cucteMa. BHYTpeHHsAS >HEprusi TEPMOJUHAMHYECKON CUCTEMBI U
crocoOb! €€ m3MeHeHus. KoaumvyecTBO TenaoThl U pabora. BHyTpeHHSss SHEPTUs OJHOATOMHOTO
UJICabHOIO Ta3a. Buasl Tenmonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TydeHUE. Y IeTbHas
TETTOEMKOCTh BemiecTBa. KolnuecTBO TEMIOTHI MpU TeTIonepeaaye.

[lonsitue o6 ammabatHoM mpouecce. [lepBbIit 3akoH TepmoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHA TEPMOAMHAMHUKH K H3ompoleccam. [ papuyeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTuMOCTh TPOLIECCOB B IPUPO/IE.

TennoBsie ManmHbI. [IpHHIIUITBI efiCTBUS TETIOBBIX MalmH. [IpeoOpa3oBanus sHepruu B
Ter1oBbIX ManmHax. KoadduiuenT nonesnoro nerctBus temioBoi Manmubl. [ukn Kapao u
ero Kod(hpUIIUEeHT MOJIE3HOTO JEHCTBUS. DKOJIOTUYECKHUE TPOOIEMBI TETIIOIHEPTETUKH.

TexHuyeckre YCTpOWCTBA M TPAKTUUYECKOE TMPUMEHEHUE: JBUTATENb BHYTPEHHETrO
cropaHusi, OBITOBOW XOJOAMIbHUK, KOHIUIIUOHED.



Jlemoncmpayuu

V3meHeHne BHYTPEHHEW HDHEPrHU Tela MPH COBEPIICHUU pPa0OTHI: BBIJIET MPOOKH W3
OyTBUTKM TIOJl JCWCTBHEM C)XKAaTOTO BO3/yXa, HarpeBaHue d¢upa B JATyHHOH TpyOKe MyTéM
TpeHUsl (BUACOJEMOHCTPAIIHS).

V3meHeHue BHYTpEeHHEH YHEPrUU (TeMIepaTrypsl) Teia Mpu Terionepeiaye.

OnsIT MO aguabaTHOMY PaCHIMPEHUTO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOMHBI, IBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEJIS.
Yuenuueckuii sxkcnepumenm, nabopamopnule pabomoi

N3mepenue yenpbHONU TEMI0EMKOCTH.

Tema 3. Azpezamnsie cocmoanusa eewjecmea. Pazosvie nepexoovt

[lapooOpazoBanue wu KoHueHcanus. Mcmapenwe wu  kumenwe. AOCOMIOTHas |
OTHOCHUTENbHAs BIAKHOCTh BO3AyXa. HachleHHBIN map. YaenbHas TermioTa mapooopa3oBaHUsL.
3aBUCUMOCTH TEMIICPATYPHI KUIICHWA OT JaBJICHU .

Teépmoe Teno. Kpucrammmyeckue u aMmop@HbIe Tesia. AHU30TPOIHS CBOUCTB KPHCTAIUIOB.

Kunkue xpucrtamibl. CoBpeMeHHble MaTepuaibl. [lmaBineHue W Kpuctauzanus. Y aelbHas
TenoTa miasieHus. Cyoaumanus.

ypaBHCHI/IC TEILIOBOTO OallaHca.

TexHuyeckne yCTpoHCTBAa M NPAKTHYECKOE NPUMEHEHHE: TMTPOMETP M ICHUXPOMETD,
KQIOPUMETP, TEXHOJIOTMU  IIOJIydEHUS COBPEMEHHBIX MaTEpUalioB, B TOM  4YHCIE
HAaHOMATEpHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIILIEHHBIX 1APOB.

Kunenue npu moHMXEHHOM JaBJICHUH.

CrocoObl H3MEPEHHUSI BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIJIaBJICHUS KPUCTANTMYECKOTO BEIIECTBA.
JleMOHCTpalys KpUCTaIOB.

Yuenuueckuil sxcnepumenm, nabopamophule pabomol

N3mepenne OTHOCUTENBHOM BIAXHOCTH BO3/1yXa.

Pa3neu 4. daekTpoguHamMuka

Tema 1. dnekmpocmamuxa

OnexTpu3auus Tel. OJIEKTpUYeCKMH 3apsan. JlBa BHAAa DIIEKTPUYECKMX —3apsIOB.
[TpoBOAHMKH, TUATIEKTPUKU U MOJIYIIPOBOJIHUKH. 3aKOH COXpAaHEHUSI AIEKTPUYECKOTO 3apsiia.

BzaumopneiictBue 3apsimoB.  3akoH Kynona. TodeuHbll  aneKTpuyeckuil  3apsj.
Onekrpuyeckoe mone. Hanpspk€HHOCTh snekTpudeckoro mnodsd. [lpuHuumnm cyneprno3unuu
AIIEKTPUYECKUX Tosiel. JIMHUM HanpspKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.

PabGora cun onekrpocrarnueckoro mois. lloteHnuan. Pa3HocTh NOTEHIMANOB.
[TpoBOAHUKH M AUDJIEKTPUKU B 3JIEKTPOCTaTUUYECKOM MoJe. Jluanekrpruieckasl IpOHUI[aeMOCTb.

Onekrpoémkoctb. KoHzaeHcatop. DHEKTpOEMKOCTh IIOCKOTO KOHAEHCATopa. DHEprus
3apsDKEHHOTO KOHJIEHCaTopa.

TexHruueckue yCTpONHCTBA M IPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, AJIEKTPOMETP,
AJIEKTpOCTAaTHYECKasl 3allMTa, 3a3eMJICHHE SJIEKTPONpuOOpOB, KOHACHCATOP, KOMUPOBAIIBHBIN
anrnapar, CTpyWHbIN IIPUHTED.

Llemoncmpayuu

YCTpOoHCTBO U IPUHIUIT I CTBUS AJIEKTPOMETPA.

BzanMozaelicTBre Ha3IEKTPU30BaHHBIX TE.



DJIEKTPUYECKOE TT0JIE 3aPsKEHHBIX TEl.

[IpoBOAHUMKH B 3JIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKasl 3aLUTA.

JIMNEeKTPUKH B JIEKTPOCTATUUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IIOCKOTO  KOHJIEHCATopa OT IUIOI@IU  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U JUJICKTPUUECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHASHCaTopa.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomoi

N3mepeHune 31eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwiit 31exkmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUUYECKUN TOK. YCIIOBHS CYIIECTBOBAHHS JIEKTPUUYECKOTO TOKa. McTOUHMKM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpspxkenue. 3akon Oma aJis yqacTka LENH.

DJIeKTpHUUYEecKoe CONPOTHUBJIICHUE. VYnensHoe CONIPOTHUBJIEHUE BEILECTBA.
IlocnenoBaTenbHOE, TapaJJIEIbHOE, CMEMIAHHOE COETMHEHUE TPOBOJHUKOB.

Pabota snexrpuyeckoro toka. 3akoH [[xoyns—Jlenia. MOMHOCTD 3JIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIASl CUJIa U BHYTPEHHEE COMPOTUBJIEHNE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM ) AiieKTpruueckoit menu. KopoTkoe 3amMbIKaHue.

DJIEKTPOHHAS TPOBOJUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAILJIOB
OT Temreparypel. CBEpXIIPOBOIUMOCTb.

DJieKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBoguuku. CoOcTBeHHass M MPUMECHas IPOBOJUMOCTb MOIYIPOBOIHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBogHuKOBbIE TPUOOPHI.

DJIEKTpUUYECKU TOK B PACTBOPAaX M paciuiaBax »3JIEKTPOJIUTOB. DIEKTPOIUTHUUECKAs
JIMCCOLMAIIUS. DIIEKTPOJIN3.

DJiekTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSITENbHBIN pa3psa. MonHus.
IIna3zma.

TexHu4eckre YCTPOMCTBA M TMPAKTHYECKOE MPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETD,
peocTaT, HWCTOYHHMKH TOKa, SJEKTPOHArpeBaTeIbHbIE MPUOOPBI, SIEKTPOOCBETUTEIHHBIC
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BAaKyyMHBIM AHUOJ, TEPMHUCTOPBHI U (POTOPE3UCTOPHI,
MOJTYIPOBOJHUKOBBIN MO/, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTb CONPOTHUBIICHUS IUIMHAPUYECKUX HPOBOAHUKOB OT JJIMHBI, IUIOURAAH
IIOIIEPEYHOrO CEYEHHUs U MaTepraa.

CMemaHHOE COETMHEHHE TPOBOAHUKOB.

[IpssMmoe u3MepeHue HEKTPOJABUKYIIEH CUiibl. KOpoTKOe 3aMblKaHHE TaIbBAaHUYECKOTO
AJIEMEHTA U OlIEHKa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUSI METAIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U IpoBOAUMOCTb BO3IyXa.

OIHOCTOPOHHSS MPOBOAUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophuvle pabomeul

N3yyeHne cMEmaHHOIO COeIUHEHUS PE3UCTOPOB.

W3mepeHnne  SIIEKTPONBWKYIICH  CHUJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
COMPOTUBJICHUSL.



Habmronenue aekrposnusa.

MexknpeaMeTHbIE CBSI3H

W3ydyenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIEPKATENIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMd MaTeMaTHUKd, OWOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTUU.

Mescnpeomemmusie nouamusi, CBA3aHHBIE C U3y4EHHMEM METOJOB HAay4HOTO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumoresa, (U3MUECKas BEIMYUHA, 3aKOH, TEOpHUs, HaOIltoJIeHUE,
SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: penmieHWE CHCTEMBl ypaBHEHWW, JWHEHHas ¢yHKuus, Mapabdona,
runepOona, ux rpaduku U CBONCTBA, TPUTOHOMETpUYECKUE (PYyHKIIMU: CHHYC, KOCHHYC, TAHTEHC,
KOTAaHTE€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKICCTBO, BEKTOPHl M HUX MPOCKIMH Ha OCH
KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: Mexanuyeckoe JBUKEHHE B KUBOUM mpupoje, nuddysus, ocMoc, TemI000MeH
JKUBBIX OPTraHU3MOB (BUJIBI TEILIONEPEaun, TEMIOBOE PABHOBECUE), DIIEKTPUUYECKHUE SBJICHUS B
JKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEMNJOBbIE CBOWCTBA TBEPIBIX TEN, KUJKOCTEM W Ta30B, AJIEKTPUUECKUE
CBOICTBA METAJIJIOB, JIEKTPOJIUTUYECKAS AUCCOLIUALINS, TaJIbBAaHUKA.

Teocpagpus: BIaxXHOCTH BO3MlyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHNe IBUKEHUM C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHU I B
TEXHUKE, TOANMITHUKHA, HCIOJB30BAHHE 3aKOHA COXpPAaHEHMS HMMIYIbca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JABUTATENb BHYTPEHHErO CrOpaHHs, IapoBas TypOuHa, OBITOBOI
XOJIOJUIILHUK, KOHIUITMOHEDP, TEXHOJIOTHH TTOJydeHHUSI COBPEMEHHBIX MAaTEPHAIOB, B TOM YHCIIC
HAaHOMATEepUaJoOB, U  HAHOTEXHOJOTHH,  DJIEKTPOCTaTHYECKas  3al|Ta,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN MpPUHTEp, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPHOOPHI, TAIbBAHUKA.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHMA

OcBoenne yuebHoro npeavera «®DPu3nKa» Ha ypOBHE CpeaHEro oOImero oOpa3oBaHUs
(6a30BBIE  YPOBEHB) JOIDKHO  OOECHEYUTHh JOCTHIKCHHE  CIEAYIOINMX JHYHOCTHBIX,
MCTAIPCAMCTHBIX U ITPEAMCTHBIX O6p330BaTCHLHBIX PE3YIBTATOB.

JIMMHOCTHBIE PE3YJIBTATHBI

JlnyHOCTHBIE pe3yibTaThl OCBOCHHUs ydeOHoro mnpeamera «Du3ukay IOIKHBI OTpa)kaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
MO3UILIMEeH JIMYHOCTH, CHCTEeMOM IIEHHOCTHBIX OpHEHTAIlUi, TO3UTHBHBIX BHYTPEHHUX
yOeX/IEeHUH, COOTBETCTBYIOIMX TPAAUIIMOHHBIM I[E€HHOCTSIM POCCHMCKOTO  OOIIecTBa,
pacumpeHue >KU3HEHHOTO ONBITa M OIbITa JEATEIIbHOCTH B INPOLIECCe Pealn3allii OCHOBHBIX
HaIpaBIICHUH BOCITUTATEIBHON IESTEIHHOCTH, B TOM YHCIIE B YACTH

1) rpa:k1aHCKOr0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMK  OOydaromerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTRA;

OPUHATHE TPAJAULMOHHBIX OOIIEYETIOBEUECKUX T'yMAHMCTUYECKUX M JIEMOKPATHUYECKUX
IIEHHOCTEM

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpecax IpakJaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAaMOYIIPaBJIEHUU B 00pa30BaTeNIbHOI OpraHu3aliy;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HUX
GyHKIMSIMU ¥ Ha3HAUECHHEM;

TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOH JEATEITHHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS S

c(OpMHUPOBAHHOCTH POCCUMCKON TPa’KIaHCKON MACHTUYHOCTH, MaTPHOTU3MA,

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUNCKUX
y4EHBIX B 0071aCTH ((M3UKHA U TEXHHUKH;

3) AYXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHU S, ITUYECKOTO TOBECHUS;

CIIOCOOHOCTH OIIEHMBAaTh CUTYAlMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B ACATEIBHOCTH YU4EHOTO;

OCO3HaHHE JTUYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYUBOTO OY/IYILEro;

4) 3cTeTHY€eCKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYasi 3CTETHKY HAydHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nyueckoil Hayke;

5) TpyaoBOro BocnuTaHMA:

WHTEpEC K pa3MYHbIM cdepaM MpoPecCHOHATBHONW esTeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOH ¥ TEXHUKOW, yMEHWE COBEPINATH OCO3HAHHBIA BBIOOp Oymyrmeid
npodeccuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE I1JIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (M3HKH Ha
IPOTSDKEHUU BCEH JKU3HH,

6) 9K0JIOrHY€e CKOT0 BOCIIMTAHHUS :

c(OPMHPOBAHHOCTh HKOJIOTMYECKOW KYJABTYpHI, OCO3HAaHHE TJIOOAIBHOTO Xapakrepa
9KOJIOTMYECKUX Mpo0iem;



IUIAHUPOBAHWE M OCYILECTBJICHHUE ACHCTBUI B OKPYKAlOIEH Cpelle Ha OCHOBE 3HAHUS
L[eJIel YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA,

pacUMpeHue OIbITa JEATEIbHOCTH SKOJOIMYECKOM HANpaBJIEHHOCTH Ha OCHOBE
UMEIOIIMXCSl 3HAHUU 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO TO3HAHHUS:

c(OpMHUPOBAHHOCTL ~ MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3NYECKON HAYKH;

OCO3HaHME IIEHHOCTH HAy4YHOU NEesTeTbHOCTH, TOTOBHOCTH B Ipoliecce U3y4eHUs (QU3UKU
OCYLIECTBJISITh IIPOEKTHYIO U MCCIIEOBATEIbCKYIO JESITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTeIbHBbIE YHHBEPCAJbHbIE YUeOHbIE JIeHCTBUSI
ba3zoBble Jornyeckue AeicTBUA:

CaMOCTOSITEITBHO (QOPMYJIUPOBATh W AKTyaTM3UPOBATh IMPOOJIEMY, paccMaTpHBaTh ¢
BCECTOPOHHE;

OTIPE/ICNISITh LEH JIESTEbHOCTH, 33/1aBaTh TAPaAMETPhl M KPUTEPUHU MX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUECKHUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIHM3a UMCIOIIMXCS MAaTePHATBHBIX
U HeMaTepUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh, OLICHHBATH COOTBETCTBHE PE3YJAbTATOB IIEISIM,
OILICHUBATh PUCKU TOCIICICTBUH JACATCITBHOCTH;

KOOPIMHHUPOBATh W BBIMOIHATH pPadOTy B YCIOBUSX pPEaTbHOTO, BHUPTYaTbHOTO U
KOMOMHHPOBAaHHOTO B3aWMOJICHCTBUS;

pa3BHUBAThH KPEATHBHOE MBINIUICHHE ITPU PEIICHUH KU3HEHHBIX IPOOIIEM.

ba3zoBble ucciegoBaresibCKue 1 UCTBUS !

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATHSAMH H METOJAMH (PU3MUECKON
HayKu,

BJIAJICTh HAaBBIKAMH Y4€OHO-HMCCIICIOBATEIbCKOW U MPOCKTHON AEATEILHOCTH B 00JacTH
(U3HKH, CITIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY ITOMCKY METO/IOB PEIICHUS 3a/1a9
(U3UYECKOTO COJePIKAHUS, TPUMEHECHUIO PA3IMYHBIX METOJIOB TIO3HAHUS;

BIIQJICTh BUJAMH JCATEIBHOCTH I10 ITOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoO0pa3oBaHUI0 M MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX CUTYallUsX, B TOM YHCIE TpPH
CO37IaHUHU YYEOHBIX MTPOEKTOB B 00JIaCTH (PUBUKH;

BBISBIIATE TPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyalIM3UpPOBATh 3aJlady, BBIJIBUTATh
TATIOTe3y €€ peIIeHUs, HaXOJWTh AapryMEHTBhI JUIsl JIOKAa3aTeIbCTBA CBOUX YTBEPIKIACHUU,
3aJ]aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOAE PpEUICHUS 3a/a4d pe3ylNbTaThl, KPUTHYECKU
OIICHUBATPH UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHECHHE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3a/Ja4Ml B 0Opa30BaTENbHOUN AEATEIBHOCTH, B
TOM YHCJIC IPH U3Yy4eHUU (PU3UKH;

JTaBaTh OICHKY HOBBIM CHUTYAIHsIM, OIICHUBATH TPHUOOPECTEHHBIN OIBIT,

YMETh MEPEHOCUTH 3HAHUS MO (PU3KKE B MTPAKTUUYECKYIO 00JIaCTh JKU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHHS U3 PA3HBIX IIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UCH, IIPEAIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEUICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOTYCKAIONIME aTbTCPHATUBHBIC PEIICHHSL.



Padora ¢ undopmaumeii:

BJIAJIETh HABBIKAMH TOJYy4eHHs] MH(OpManuu (U3MYECKOTO COAEPIKAHUS U3 UCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIBHO OCYLIECTBIATh IIOMCK, aHalM3, CUCTEMaTU3alUI0 U
UHTEPIIPETANIO HHPOPMALIUU PA3TUYHBIX BUJOB U (OPM MPEICTaBICHMUS,

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

WCIIONIE30BAaTh CPENCTBA WH(POPMANMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHWHA B
pelIeHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPraHU3AIMOHHBIX 3a/1a4 C COOJIIOJCHHEM
TpeOOBaHUM YPrOHOMHUKH, TEXHUKHA OC30MaCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHNsI, TPABOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAITMOHHON 0E30acHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOTO COJAEpKaHUs B pasiMyHbIX Qopmarax ¢ y4€ToM
Ha3HaueHus HHGOpMaUUM U  LEJIeBOM ayaIuTOpuHU, BbIOMpas ONTUMAIbHYIO (GopMy
HpEICTaBICHUS U BU3yallU3alUU.

KoMMyHuKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE e HCTBUSA:

OCYIIECTBIISTH OOIIEHHE HA ypokax (M3UKU M BO BHEYPOUHOM JIESTENHFHOCTH;

pacmo3HaBaTh MPEANOCHUTKH KOHQITUKTHBIX CUTYAIlUl U CMT4aTh KOH(ITHUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh M MCIOJE30BATh MPEUMYITICCTBA KOMAHHOW U WHIUBUAYaTbHOU paObOTHI;

BBIOMPATh TEMAaTUKy U METOJIbI COBMECTHBIX ACHCTBUU C Y4ETOM OOIMX MHTEPECOB U
BO3MOKHOCTEH Ka)J0TO 4YjieHA KOJIJICKTHUBA;

NPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPJAUHHPOBATH
JNEUCTBHUSL MO €€ JOCTH)KEHUIO: COCTaBJIATh IUIAH JIEUCTBUM, paCOpPEAesaTh POJU C Y4ETOM
MHEHHUH YUaCTHUKOB, 00CYX/IaTh Pe3y/IbTaTbl COBMECTHOU PalbOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKIAJa M KaKJIOTO yJacTHHMKA KOMaH[bl B OOIIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKThI, OLIEHUBATh UAEH C MO3UIIMKA HOBHU3HBI, OPUTHUHAIBHOCTH,
MPAKTHYECKON 3HAYUMOCTH;

OCYILIECTBJISITH TTO3UTUBHOE CTPATETHUECKOE TOBEACHUE B PANIMYHBIX CHUTYaI[UsIX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTUBHbIE YHHBEpcaJbHbIE YieOHbIE JAeiicTBUSA
Camoopranuszanus:
CaMOCTOSITEIIBHO OCYIIECTBJISTH TIO3HABATENBHYIO JEATEIIFHOCTE B 00NacTH (pU3MKH U
ACTPOHOMMUH, BBISIBJISITH TPOOJIEMBI, CTAaBUTH U (POPMYTUpOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEIbHO COCTABJISTH IUJIaH pPELIEHUs PacYE€THBIX M KA4eCTBEHHBIX 3ajady, IJIaH
BBINIOJTHEHUSI TPAKTHYECKOH paboThl ¢ Yy4ETOM HMEIOIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U TIPEANOYTEHHH;
JIaBaTh OLIEHKY HOBBIM CUTYaLHsIM;
pacumpsATh paMKi y4eOHOTO MpeaMeTa Ha OCHOBE JMYHBIX TPEANOUYTEHUI;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pEILEHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSIBICHUIO HPYAMIMU B 00JacTu (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOLHOHAIBHBIN MHTEJJIEKT:



JIaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQZICTh HABBIKAMHU MO3HABATENbHON peduieKCHU KaK OCO3HAHMS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI peUIEKCUH ISl OLEHKH CUTYaIMH, BEIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHHBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS M0 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTHI APYIUX IIPHU aHAJIM3€E PE3YJIbTaTOB JIEATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTAaTKH U IOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAJIN3€ PE3YIIbTATOB JIEATEILHOCTH ;

MPU3HABAaTh CBOE MPABO U MPABO APYTUX HA OLMOKH.

B npornecce oCTHKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOEHUSI IPOTPaMMBI 110 QU3HKE IS
YPOBHSI cpenHero oOero oOpa3oBaHusl y OOydarOIMXCsS COBEPILEHCTBYETCS 3MOLIMOHAIbHBIN
UHTEJUIEKT, peArnoaralonmi copMupOBaHHOCTb!

CaMOCO3HaHUsI, BKIIIOYAIOLIETO CIIOCOOHOCTh TOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHHUE,
BHJIETh HAIIPABJICHUS PA3BUTHS COOCTBEHHOM SMOIMOHATBHON chephl, ObITH YBEPEHHBIM B ce0e;

CaMOpEeTryJINpOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUeE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CHOCOOHOCTh aAJANTUPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIM{, BKIIOYAIOLIEH CTPEMJIEHHE K JOCTH)KEHHMIO LIEIU U YCIIEXY,
ONTUMH3M, MHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIONEH CIIOCOOHOCTh MOHWUMATh SMOLMOHAIBHOE COCTOSHHE JPYTHX,
YUUTBHIBATh €r0 MPH OCYIIECTBICHUHU OOIIEHHUS, CIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HaBBIKOB, BKIIIOYAIOUMX CIOCOOHOCTh BHICTpauBaTh OTHOLICHUS C IPYTUMU
JIOIbMH, 3a00TUThCS, MPOSBIATh HHTEPEC U pa3peliaTb KOH(UIUKTHI.

NPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenust B 10 kiiacce mnpenMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb cPOPMUPOBAHHOCTD Yy OOYHAIOIIMXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAx pojib U MeCTO (u3uku B GOPMUPOBAHUM COBPEMEHHOMU
HAaydyHOM KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJOTHM, B MPAKTUYECKOMN
JIeSITCIIFHOCTH JIFOJICH

VIUTBIBATh TPAHULBI TPUMEHEHUS H3YyYCHHBIX (M3HYECKUX MOJIENei: MaTepuaibHas
TOYKa, WHEepUUaNbHAs cHucTeMa OTcuéra, abCONIOTHO TBEPAOE TENO, MACATbHBIM ra3, MOAEIU
CTPOEHMS Ta30B, KUJIKOCTEH M TBEPIABIX TEJ, TOYECUHBIM DJICKTPUYECKUH 3apsij IPU PEIICHUU
du3nUeckux 3amgay;

pacniozHaBaTh (pu3nueckue sBIEHUS (MPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUUECKOW TEOpUU CTPOEHUS BELIECTBA M DJIEKTPOAMHAMMKU:
PaBHOMEpPHOE M PaBHOYCKOPEHHOE MpSMOJIMHEHHOe JIBU)KEHUE, CBOOOJHOE MajJeHue Te,
JBUKEHHE TI0 OKPYXKHOCTH, HHEpUHUs, B3aumopaeicTtBue ten, auddysus, OpoyHOBCKoe
JIBUKEHUE, CTPOCHHE KUIKOCTEH M TBEPIBIX TEN, WU3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxy1aXx/IeHNH ), TEIJIOBOE PaBHOBECHE, HCIApEHUE, KOHICH A, MUIaBJIIEHUE, KpUCTAJUIN3allus,
KUIIEHHE, BJIAXXHOCTb BO3/yXa, IOBBIIICHUE JIaBJICHUS a3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBs3b MEXKIY IapaMeTpaMu COCTOSIHUS ra3a B M30IpOLEecCaX, JJEKTPU3alHs Tell,
B3aMMOJICVICTBUE 3aPsJI0B;



OIMCHIBATh MEXaHHYECKOE IBUKCHHE, HCIIONB3Ysd (PM3MYECKHe BETMYHHBI: KOOPIMHATA,
nyTh, IEPEMEIICHIE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CUJla, UMITYIIbC Tella, KHHETHYecKas
SHEpPIHsl, MOTCHIIMAIbHAS JHEPIUs, MEXaHW4YecKas paboTa, MEXaHW4YeCKas MOIIHOCTB; IpHU
ONMHMCAaHWM TPABWIBHO TPAKTOBAaTh (PM3MYECKHII CMBICI HCHONB3YeMBIX BEIUYHMH, WX
0003HAYCHHS M CIUHUIIBI, HAXOAUTh (HOPMYIIbI, CBS3BIBAIONME JAHHYIO (DM3UUCCKYIO BEIIUNYMHY
C IPYTHMHU BEIMYHUHAMH;

OMKCHIBATH HW3yYCHHBIC TEIUIOBBIC CBOWCTBA TEJ M TCIUIOBBIC SBJICHUS, HCIIONB3YS
¢usnyeckue BEIWYWHBI: JaBIICHUE Ta3a, TEMIIeparypa, CpEaHssl KAHETHYeCKas SHEPIUs
Xa0THYECKOTO JIBMDKEHUS MOJICKYN, CpPEIHEKBAIpaTU4YHAs CKOPOCTh MOJICKYIN, KOJHYECTBO
TETUIOTHI, BHYTPCHHSSI dHEPIus, padora raza, KOA(OUIMEHT MOJE3HOrO JCHCTBHS TEIIOBOTO
JIBUTATEIIS; TPH OMUCAHUH TIPABHIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYHH,
ux OOO3HAYCHHMS M CIAWHMIIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO (U3UUYCCKYIO
BEJIMYNHY C IPYTHMHU BEJIHUYHHAM;

ONHCHIBATh W3YYCHHBIE JJIEKTPUUYECKHE CBOWCTBA BEIECTBA W DIIEKTPHYECKHE SBICHUS
(TIportecchl), MCMONb3ysd (PU3MYECKHe BEIMYMHBI: DJICKTPUYCCKUI 3apsil, dJIEKTPHYECKOe TOJIe,
HANpsOKEHHOCTh TOJISA, TIOTEHIMAN, pPAa3HOCTh MOTEHIMAJIOB, IPU ONHCAHWHU MPABUIBHO
TPaKTOBaTh (DM3MUECKANM CMBICI HCIOJB3YeMbIX BEJIMYUH, WX OOO03HAUYCHUS W CIAUHMIIBL,
yKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONIIE JAHHYIO (DM3MYECKYI0O BETMYHMHY C IPYTHMMHU BEIIMYUHAMM;

aHAIM3UPOBATH (PU3UYECKUE TPOIECChl M SBIICHUS, HCIONB3YS (DU3MYECKUE 3aKOHBI W
NPUHIUIIBL: 3ak0oH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa, 3ak0H coxpaHeHUS
MEXaHWYEeCKOW YHEPTUHU, 3aKOH COXPAHEHUS UMITYIIbCA, IPUHIIUT CYIIEPIO3UIINH CHJI, IIPU HIIHI
paBHOMpPAaBUS MHEPUHAIBHBIX CUCTEM OTCUYETA, MOJCKYISPHO-KHHETHYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpENHEH KHHETHUYECKOW HHEPTUU TEIJIOBOTO JIBHIKEHUS
MOJIEKYNl ¢ aOCONIFOTHOW TEeMIIEpaTypoi, MEepBBId 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsijia, 3akoH KysloHa, MpH ATOM pa3inuyaTh CIOBECHYIO (DOpPMYITHpPOBKY
3aKOHA, €r0 MaTEMATUUYECKOE BBIPAXKEHHUE U YCIOBUS (TpaHULIbI, 00JIaCTH ) IPUMEHUMOCTH;

OOBSICHSATh OCHOBHBIC TPUHITUIIBI ICHCTBUS MAIH, TPUOOPOB U TEXHUUYECKUX YCTPOHCTB;
pa3nuyarth YCJIOBHS UX 0€30MacCHOTO MCIIOIh30BAHUS B TOBCEIHEBHOM KU3HH;

BBINIOJIHATh SKCIIEPUMEHTHI IO MCCIEIOBAHHUIO (DM3MUYECKUX SBICHUN U IPOILIECCOB C
UCIIOJB30BAHMEM  TPSIMBIX W KOCBEHHBIX HW3MEpEHWH, TpH 3ToM (GopMynupoBaTh
npoOieMy/3aiadqy ©  TUMOTE3y y4eOHOTO  OKCIEPUMEHTa, CcoOuUparh yYCTAaHOBKY W3
PEUIOKEHHOTO 000PYIOBAHU S, TPOBOAMUTH OIBIT U (POPMYIIHPOBATH BBIBOJIBI,

OCYIIECTBJISITh TPSIMbIE W KOCBEHHBIC H3MEpPEHUS (M3HYCCKUX BEIMYHUH, IMPU ITOM
BBIOMPATh ONTHUMAIBHBIA CHOCO0 HM3MEPEHHS M HCIOJIh30BaTh M3BECTHHIE METOJBI OLICHKH
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBHCHMOCTH MEXAy (U3MYECKUMH BEJIHMYMHAMU C HCIOJIb30BAHUEM
OpsIMBIX W3MEPEHWH, TpPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (HKCHPOBATH pPE3yIbTaThl
MOJTy9eHHOM 3aBUCUMOCTH (DM3MYECKUX BEIIMYMH B BUJE TAOMUI] U TPaUKOB, JETaTh BHIBOIBI
M0 pe3ybTaTaM UCCIEIOBaHUS;

coOmomaTk TpaBmiia OE30MacHOTO Tpyda INPU TPOBEICHHH WCCICIOBAaHUN B paMKax
y4e0HOr0 HKCIIEPHUMEHTa, Yy4eOHO-MCCIEIOBATENbCKOW UM MPOEKTHOM  JESTeNbHOCTH  C
UCIIOJIb30BAHMEM U3MEPUTENBHBIX YCTPOWCTB U J1a00paTopHOTO 000pYyIOBAHUS;

pemaTh pacuy€THBIC 3aMa4d C SBHO 33/IaHHOM (PU3MYECKOW MOJIENBIO, HCIIONb3Ys
(du3nYecKkue 3aKOHbI U MPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBHSI 3aJ1a4M BBIOUPATh (PH3UUYECKYIO
MOJIeNTb, BBLACTATH (PU3MYECKHEe BEIMYMHBI M (HOPMYIBI, HEOOXOAMMEBIE il €€ peIICHHS,
MIPOBOIUTH PAcUEThl U OLICHUBATh PEATbHOCTD MOJIYYEHHOTO 3HAUCHU ST (PU3UICCKON BEITMYUHBI;



pellaTh Ka4eCTBEHHBIE 3a/la4M: BBICTPAMBATH JIOTMYECKHM HENPOTHUBOPEYUBYIO LIETIOYKY
paccyXIeHHH C OMOpoi Ha U3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUYECKUE SBIICHMUS,

UCIOJB30BaTh MPU pELIeHMM Yy4eOHBIX 3a/7ad COBPEMEHHble HH(OPMAIlMOHHbIE
TEXHOJOTUU JUIS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAMH W TPEACTABICHHUS y4eOHOH H
HAy4YHO-TIOMYSIPHOM HHQOpPMAIMK, MOJYYEHHOW U3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJM3UPOBATH MOJy4aeMy0 UHQOPMAIIHIO;

NPUBOAUTH NMPUMEPHI BKIAAAa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE ITPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHUS 10 (U3MKE B IOBCEJHEBHOW KHU3HU JUIS
oOecrieyeHus1 6€30aCHOCTH IPU 0OpalleHUH C TPUOOPAMU U TEXHUUYECKUMHU YCTPOHCTBAMHU, JUIs
COXpaHEeHUs 37J0POBbs U COOIIOACHUS] HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH Cpele;

paboTaTh B IpYIIIE C BHITOJHEHUEM Pa3IMUHBIX COLMAIIBHBIX POJIeH, IIaHUPOBATh paboTy
TPYNIbl, palUMOHAIBHO pacHpeneNaTh OOf3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJCKBaTHO OLIEHMBATh BKJIAJ Ka)KJIOTO M3 YJaCTHHUKOB IpYIIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

K xoHny oGyuenust B 11 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh COPMHUPOBAHHOCTh Y OOYJAIONMXCST YMEHUM:

JIEMOHCTPUPOBATh HA IpUMeEpax pojib U MeCTO (PU3MKM B (POPMUPOBAHUM COBPEMEHHOMN
HAay4yHON KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B IPAKTUYECKON
NeSTEIIbHOCTH JII0JIeH, LIETIOCTHOCTh U €AMHCTBO (PM3NYECKOM KapTUHBI MUPA;

YIUTBIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJENICH: TOUYCUHBIN
JJIEKTPUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETA, SAEpHAas MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO $i/ipa MpHU pelieHnH (PU3nYecKuX 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JJEKTPOIMHAMUKI M KBAaHTOBOM (PM3UKH: 3JIEKTpUYECKasi POBOJIUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUUYECKOE, MarHuTHOE JEeMCTBUSA TOKa, B3aWMOAECWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKUs, JIEHCTBUE MAarHUTHOIO IIOJS HAa IPOBOJHUK C TOKOM M JBWXKYLWMHCS 3apsn,
AJIEKTPOMarHUTHbBIE KOJI€OaHUs ¥ BOJIHBI, IPSMOJIMHENHOE PACIpOCTPAaHEHUE CBETA, OTPAXKECHUE,
npejgoMieHue, UHTepdepeHIus, AuQpakuus ¥ TMOISIpU3alUs CBETa, AUCIEPCHs CBETa,
doToanekrpuueckuii dddexr (Pororddexr), cBeTOBOE NaBiIeHUE, BOBHUKHOBEHHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOpO/ia, ECTECTBEHHAs U UCKYCCTBEHHAs PaIU0aKTHBHOCTb;

ONMCHIBATh M3YyYEHHBIE CBOMCTBA BeELECTBA (DJIEKTPUUYECKUE, MarHUTHBIEC, ONTHYECKHE,
ANIEKTPUYECKYI0 ITPOBOJUMOCTD PA3JIMUHBIX CPEA) M DJIEKTPOMAarHUTHBIE SIBJIEHUS (IIPOLECCHI),
UCHONB3Ysl (PU3NYECKHEe BEIMYMHBL: JJIEKTPUYECKUH 3apsl, CHJIa TOKa, JIIEKTPUYECKOE
HaIPSDKEHUE, DJIEKTPUYECKOE CONIPOTUBIICHUE, Pa3HOCTh IOTEHIUAIIOB, 3J1EKTPOIBMIKYILAS CHJIA,
pabora TOKa, WHIYKIMS MarHUTHOTO MOJs, cuia Awmmepa, cuia JlopeHla, WHIYKTUBHOCTD
KaTyIIKA, SHEPrHsl 3JEKTPUUYECKOr0 M MAarHUTHOIO IOJeH, MepuoJ W 4YacToTa KojeOaHUH B
K0JIe0aTeIbHOM KOHTYpE, 3apsii U CUjla TOKa B IPOLIECCE TApMOHUYECKUX 3JIEKTPOMAarHUTHBIX
Koje0aHui, (OKyCHOE pacCTOSHUE W ONTHYEcKas Cuja JIMH3bI, MPU ONUCAHUHU IPaBUIBHO
TPakTOBaTh (M3UYECKUI CMBICT HCIONB3YEMbIX BEJIWYUH, HUX OOO3HAYEHHUS WU EIUHUILIBL,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOLIME JAHHYIO (DM3MUECKYIO BEIMYMHY C IPYTMMHU BEIMUYUHAMU;

ONMCHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJICHUS WU IIPOLIECCHI, HCIONB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M 4acTOTa CBETAa, SHEPIUus U
UMIynsC (OTOHA, IMEpUOoJ IOodypacliaza, SHEPrus CBS3M aTOMHBIX sep, NpPH ONUCAHUHU
[PaBUJIbHO TPAaKTOBAaTh (U3WUYECKHII CMBICI HCIOJIb3YEMBbIX BEJIUYMH, HX OOO3HAu€HUs U



€IMHUIIBI, YKa3bIBaTh (JOPMYIbI, CBS3bIBAIOLIME JAHHYIO (DU3MUYECKYI0O BEJIMUYUHY C JPYTUMHU
BEJIMYMHAMH, BBIUYUCIIATH 3HAYCHUE (PU3MUECKON BEIMYNHBI;

aHAJTM3UPOBaTh (M3MUYECKUE IPOLECCHl U SIBJIEHUS, UCIOJb3Yysd (U3NYECKHE 3aKOHBI U
OpUHUMIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATENIBHOTO M HApajUIeIbHOTO COEAMHEHUS
IPOBOJHUKOB, 3akoH JDkoyns—JIeHnla, 3akOH 3JEKTPOMarHUTHONM MHAYKUHH, 3aKOH
HNPSIMOJIMHENHOI0 PaclpoCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHWe OHHmmelHa i (oToddderra, 3aKOH COXpaHEHHUsS DSHEPrHH, 3aKOH
COXpPaHEHHUs MMIIYJIbCA, 3aKOH COXPAaHEHMs JIIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUs
MaccoBOI'0 4YHCIIa, MOCTYJIaThl bopa, 3akOH pPaguOaKTHBHOIO pacraja, Mpud 3TOM pazinydarh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BbIpaXXEHHE U YCIOBHUsS (IPaHULIbI,
001acTv) TPUMEHUMOCTH;

ONPENEIIATh HAINPABIECHUE BEKTOpAa MHIYKIIMM MarHUTHOIO I10JI1 IIPOBOJHUKA C TOKOM,
cuinbl Amniepa u cuiiel JIopenna;

CTPOUTH U OIUCHIBATh U300pakeHHE, CO31aBAEMOE IIJIIOCKUM 3€pKajoM, TOHKOM JINH30M;

BBIIIOJIHATh JKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (PU3NYECKUX SIBICHUH M HPOLECCOB C
UCIIOJIb30BAHMEM  MPSAMBIX M KOCBEHHBIX H3MEpPEHUW: TMpu 3TOM  (GOpMYyIHpPOBATH
npobnemy/3aiady M TUNOTe3y Yy4eOHOro OKCIIEpUMEHTa, coOupaTb YCTAaHOBKY U3
IPEUI0KEHHOI0 000PY10BaHM s, IPOBOAUTH OMBIT U (POPMYJINPOBATH BBIBOJIBL,

OCYILECTBIIATh TPSAMbIE W KOCBEHHBIE HW3MEPEeHUS (PU3NYECKUX BEITUYMH, HPH HTOM
BBIOMpATh ONTUMAJbHBIA CIOCO0 HM3MEpEHUs U HCIOJIb30BaTh H3BECTHBIE METO/bl OLEHKU
IIOTPEIHOCTEN U3MEPEHUH;

UCCIIeIOBAaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C UCIOJIb30BAaHUEM MPSIMbBIX U3MEPEHU
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATh PE3ybTAThl MOJIYYEHHON 3aBHUCHUMOCTH
¢usznyeckux BENMYUMH B BHUAE TaOMMIl M TpaduKOB, JE€JlaTh BBIBOJBI IO pe3ylbTaTaM
UCCIIEIOBAHNUS;

coOmrofare mpaBuia 0€30IacCHOrO Tpyda IpH IPOBEIEHUM MCCIEAOBAHMI B paMKax
y4e0HOro JKCIIEPUMEHTa, Yy4eOHO-MCCIEeOBATEeNbCKOM M IPOEKTHOM  JESATENbHOCTH €
MCIIOJIb30BAHMEM U3MEPUTENBHBIX YCTPOWCTB U J1a00paTopHOTO 000pYyIOBAHUS;

pemaTh pacu€THBIE 3aJaud C SBHO 33/IaHHOM (PM3MYECKOW MOJENbI0, HCIOJb3YA
(u3nyeckue 3aKOHbl U MPUHLMIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1aul BbIOMpPATh (U3 MUECKYIO
MOJIeNb, BBLACTATH (PU3MYECKHEe BETMYMHBI M (HOPMYNbI, HEOOXOAMMBIE il €€ peIIeHHS,
IPOBOAUTD PAacUEThl U OLIEHUBATh PEAIBHOCTb MOJIY4EHHOTO 3HaueHUsl (PU3NUECKON BETMUYHUHBI;

pelaTh KaueCTBEHHBIE 3a/layM: BBICTPaMBAaTh JIOTMYECKHM HENPOTHUBOPEUYMBYIO LIETIOUKY
pacCyXJIeHHH ¢ Omopoii Ha U3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKUE SBIICHMUS,

UCIIOJB30BaTh IPU pEUIEHMM Yy4eOHBIX 3a7a4 COBPEMEHHbIE HMH(OPMAILlMOHHbIE
TEXHOJOTUU JUIS TOUCKA, CTPYKTYpUPOBAHMS, MHTEPIPETALMU M TPEICTaBICHUs y4eOHOU U
HAy4YHO-TIONMYJISIPHOM HHQOpPMalUK, MOIY4EHHOW U3 pasIMYHBIX MCTOUYHUKOB, KPUTHYECKH
aHAM3UPOBAThH MOTY4aeMYI0 HH(POPMAIHIO;

OOBSCHATh MPUHIMIIBI JCWCTBUS MallMH, TPUOOPOB U TEXHUYECKHX YCTPOUCTB, Pa3InvaTh
YCJIOBHS UX OE€30I1aCHOIO MCIOIb30BaHUS B TOBCEAHEBHOM KHU3HU;

IPUBOJUTH NMPUMEPHI BKIAAAa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayK{, B OOBSCHEHHE ITPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAaHUS 10 (U3MKE B IOBCEJHEBHOW KHU3HU JUIS
oOecrieyeHus 6€30MaCHOCTH IPU OOpallieHUH C TPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpaHEeHUs 37J0POBbs U COOIOACHUS] HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKaIOLIEH cpejie;



paboTarh B IPYIIE C BHITOTHEHUEM PA3TUYHBIX COLIMANBHBIX POJIEH, IJITAHUPOBATh paboTy
TPYIIBI, PAIMOHATIBHO pPACHPENeNATh OOA3aHHOCTH W IUJIAHHPOBATh JESTENBHOCTH B
HECTaH/IapTHBIX CUTYyalUsX, aJCKBAaTHO OLIEHWBATh BKJIAJ KAKIOTO M3 YYACTHUKOB TPYIBl B
pelIeHre paccMaTpUBaeMOM MPOOIEMBI.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KounuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3ieioB H TeEM (¢ poBbIE)
Ne ni/m Konrpoabnbie | Ipakruueckue
MporpaMMbl Bcero o0pa3oBaTeJibHbIEe
padoTsI patdoThI
pecypcebl
Paznea 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 o ) bubnuoreka [IOK
. W3HUKA U METOJIbI HAYYHOTO TTO3HAHUS hitps:/m.edsoo. ru7f41bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmuorexa [JOK
2.1 K 5
HHEMaTHa https//m.edsoo. ru/7f41bf72
bu6nmoreka [JOK
22 Auramiia ! https//m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.3 3 6 1 1
AKOHBI COXPAHCHUSI B MEXaHUKE https//m.edsoo. ru7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [IOK
' TECOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
3.2 O 10 1
CHOBBLTEPMOMHAMILEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bub6mmoreka [IOK

da3oBbI€ IEPEXOBI

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



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

Hroro no paszneny 24
Pa3znen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 C 10
JICKTpocTatiia https//m.edsoo.ru/7f41bf72
4 IlocTOsAHHBIN EKTpUUECKUN TOK. TOKU B 12 bu6mmotexa LIOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Koanvecrso yacos Jlata JJieKTpoHHbIE (] poBbIE
Tema ypoka Konrpoabnsie | Ilpakrnyeckue o0pa3oBaTeJibHbIE
n/n Bcero U3y4eHus
patdoThI padoThbI pecypchbl
dusrka — HayKa O IPUPOJIE.
1 Hayunsie MeTg;H Hofﬂzinfﬂ 1 Bubmmorexa TIOK
https//m.edsoo.ru/ff0c32e2
OKpYXaIOILEro Mupa
Pone 1 MecTo ¢pu3uKHN B
9 bopMUpOBaHNY COBPEMEHHOM 1 bu6nuotexa LIOK
Hay4YHOH KapTHHBI MDA, B https://m.edsoo. ru/ff0c33e6
MPAKTUYECKOUN JIeATEIIbHOCTH JIFOIeH
Mexannueckoe IBUKECHUE.
3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubmuoreka IIOK
nBwkeHus. [lepemerenue, https://m.edsoo. ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMepHOE psiMONIMHENHOE 1 bu6nuotexa LIOK
JBHIKCHU https//m.edsoo. ru/ff0c3620
5 PaBHOYCKOpEHHOE TTPSIMOIUHEHHOE 1 bubmoreka [IOK
JBHIKCHUE https//m.edsoo.ru/ff0c372e
6 CBobOoaHOe majieHne. YCKOpeHue 1 bubmmorexa [IOK
CBOOOJTHOTO TTaJIeHUS https://m.edsoo. ru/ff0c39cc
1| Koot uo | 1 uomotera LIOK
https//m.edsoo.ru/ff0c3ada
OKpPYKHOCTH
8 [IpyHIUT OTHOCUTEIBHOCTH 1 Bbu6nuoreka [IOK

lanmnes. HepnuaibHbIE CUCTEMBI

https://m.edsoo. ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcuera. [lepBriit 3akon HeroToHa

Macca tena. Cuna. [lpunuun

9 CyHepno3unuu cuil. Bropoi 3akoH bubmoreta LOK
B https://m.edsoo. ru/ff0c3be8
HetoToHa U1 MaTepuanbHON TOUKH

10 Tpertuii 3akoH HproToHa nms bu6nmmoreka [JOK
MaTepHaIbHBIX TOUYEK https://m.edsoo. ru/ff0c3be8

o | e e O

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwmuta ynipyroctu. 3akoH ['yka. Bec bubnmoreka [IOK
Tena https//m.edsoo.ru/ff0c3el8
Cuna tpenus. Kospdununent

13 TpeHus. Cuia COnpoTUBIIEHUS IPU bubmumotexa LIOK
JIBVDKEHHU U TENA B )KUIKOCTH UJIA https://m.edsoo. ru/ff0c3f76
rase
[TocTymarenbHOE U BpalllATEIbHOE

14 JIBUKEHUE a0COIIOTHO TBEPIOTO bubmmotexa LIOK
Tena. MoMeHT cuiibl. I1neuo cuibl. https://m.edsoo. ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPAOIO Tea
Nmnynsc MaTepuanbHOU TOUKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOYEK. bubmorexa [IOK
WMmynbe cuiibl. 3aKOH COXpaHCHHSI https://m.edsoo. ru/ff0c43d6
UMITyJbca. PeakTuBHOE ABUKEHUE
PaboTa 1 MOITHOCTB CHIIBIL.

16 Kunernueckas s3Heprus bubnuotexa LIOK
MaTepralibHOW Touku. Teopema 00 https://m.edsoo. ru/ff0c4502
M3MEHEHUH KHHETUYECKOW SHEPTUuun

17 [TorenmuanbHas SHEPTHSL. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHumanbHas Y3HEpPrus ynpyro
neopMUPOBAHHOM MPYKUHBI.
[ToTreHumaneHas 3HEprus Tena
BOJIM3H TOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

IloreHumanbpHbIC U
HEMOTEHIUaJIbHBIC CUJIbI. CBSI3b
paboTHl HETTOTEHIIUATBHBIX CHII C
W3MEHEHUEM MEXAaHUYECKOW SHEPTUU
CHUCTEMBI Tell. 3aKOH COXpaHEHU s
MEXaHUYECKON IHEPIUuHU

bubmuoreka [IIOK
https://m.edsoo. ru/ff0c478c

19

JlaboparopHuas pabora
«ccnenoBanue CBs3U pabOTHI CUIIBI
C U3MEHEHNEM MEXaHUUEeCKOM
SHEPIuM Teja Ha IpuMepe
paCTSDKEHUS PE3MHOBOTO KTYTa»

20

KonTponbHas pabota o teme
«Kunemaruka. /IlnHamuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo. ru/ff0c4b74

21

OCHOBHBIE [TOJIOKEHUS
MOJIEKYJISIPHO- KU HETHYECKOM
Teopuu. bpoyHOBCKOE BUKEHUE.

HAuysust

bu6mmoreka [JOK
https://m.edsoo. ru/ff0c4dc2

22

Xapakrep IBUKEHUS U

B3aMMOJICH CTBHS YACTHII BEIICCTBA.
Mopenu cTpoeHus ra3os,
YKUJIKOCTEU U TBEPABIX TEI

23

Macca monekyn. KoiryectBo
BemecTBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temmneparypa u €€ U3MepeHue.
[kana temneparyp Lleabcus

o5 Wneanwsubiii raz B MKT. OcHoBHOE bubmuoreka [IIOK
ypaBaHenue MKT https://m.edsoo. ru/ffOc4 fde
AbGcontoTHas Temreparypa Kak mepa

26 CpeIHEe KHHETUYECKON IHEePTUU bubmmorexa [IOK
JBYOKCHUS MOJICKYJl. YpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kiamnelipona

27 3akoH [lanpToHa. ['a30BBIE 3aKOHBI
JlabopaTtopHnas pabora
«ccnenoBanue 3aBUCUMOCTH

28 MEX]y mapaMeTpaMu COCTOSHUS
pa3peKEHHOTO ra3a»

29 N3ompoueccsl B HACAIBHOM Ira3e U bu6nuotexa LIOK
ux rpaduyeckoe MpeICTaBICHHE https://m.edsoo. ru/ff0c570e
Buyrpennss sHeprus
TEPMOJMHAMUYICCKON CHCTEMBI U

30 cnocoObI e€ n3MeHeHus. KomaecTBo bubmuoreka IIOK
TEIUIOTHI U paboTa. BHyTpeHHss1 https://m.edsoo. ru/ff0c5952
SHEPrHsl OJHOATOMHOTO UJICAIbHOTO
rasa

31 Bunbl Tennonepenaun bubmiorera OK

https://m.edsoo. ru/ff0c5¢36
VY nenbHast TETIOEMKOCTD BEIIECTBA.

30 KonnuecTBo TemioTel npu but6mmotexa LIOK
Ternjonepeaaye. AauadbaTHbIi https://m.edsoo.ru/ff0c5¢c36
npoiiecc

33 [lepBbIil 3aKOH TEPMOJIMHAMUKA U bubnnoreka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€ro NMpuMCHCHUEC K U30IporecccamM

https://m.edsoo.ru/ff0csefc

HeobpaTtumocTs mpoiieccoB B

34 B . bu6mmoreka [IOK
MPHPOAE. BTOPOH 3aKOH https://m.edsoo. ru/ff0c6230
TEPMOIMTHAMHU KU

35 [Tpunnun nevictus u KITJ1 bu6nmmoreka [JOK
TEINIOBON MaIlMHEI https://m.edsoo. ru/ff0c600a

36 Huxn Kapno u ero KI1/]

37 DKOJIOTHYECKHE TTPOOIEMBI
TEMJI0PHEPTETUKI
00600 I

38 «M((;nzlaligﬂ/iz;{yp;:anm OCHOBBI bubmmorexa LIOK

P ' https://m.edsoo. ru/ff0c6938
TEPMOIMHAMUKI
39 ffl\(jII({)jIzon;: aﬁapa%q?;:niz T(e)D::IEOBLI bromuoreia LIOK
P ’ https://m.edsoo. ru/ff0c6a50
TEPMOIMHAMUKI

40 [TapooOpa3oBanue U KOHICHCAIUS. bubmmotexa LIOK
Hcnapenue u kureHue https://m.edsoo. ru/ff0c63b6

41 A6COHIOTH3.}I nu OTHOCII_/IITGJILHaSI 5 BI/I 6J'II/IOT€Ka LI OK
BJIQXKHOCTb BO3/1yXa. HachIeHHBIN https:/m.edsoo. ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u

o aMO?(bHBIe Tena. AHH?;;){ZIPOHI/ISI BuGmorexa LIOK
CBOUCTB KPHCTAILIOB. RHIIIC https://m.edsoo. ru/ff0c65f0
kpuctauibl. CoBpeMeHHbIE
MaTepraIbl
[TnaBneHue U KpUCTAILTU3AIUS. Butmiorexa LIOK

43 VenpHasg TEIUIOTA IUIABJIEHUS.

Cyonmumarus

https://m.edsoo. ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bu6nmuoreka [JOK

44 VYpaBHEeHHE TEIJIOBOTO OaaHca https://m.edsoo. ru/ff0c6820
5 OnexTpu3anus Tea. JIEKTPUIeCKU i Bu6miorexa LIOK
3apsL. [1Ba BI1AA OICKTpHHECKIX https://m.edsoo. ru/ffoc6bcc
3aps/i0B
IT
. POBOJIHUKH, ,Z[I/IBJ'I;KTPI/IKI/I U BuGmiorexa LIOK
FHOTYIIPOBOAIHITIAL. JAKOM https//m.edsoo. ru/ffoc6bcc
COXpaHEHUs JIEKTPHUYECKOro 3apsjia
B i .3
47| Kynons. Toewmt sncxapusecioni BuGmiorera LIOK
YAOHA: P https://m.edsoo. ru/ffOc6ced
3apsin
Hanpspk€HHOCTB 371€KTprUYecKoro
48 noys. [IpuHIuU cynepno3uum bubmoreka [IOK
AJIEKTpUYECKUX ToJiei. JInauu https://m.edsoo. ru/ff0c6d 2
HaIPsHKEHHOCTH
Pa6
R
' HHa https://m.edsoo. ru/ffoc6f00
MOTEHI[MAaJIOB
- [IpoBOAHMKYN U TUAJIEKTPUKH B BuGmorexa [IOK
AJIEKTPOCTATHYECKOM IOJIE.
HICKTPOCTATITICCKOM TI0T https//m.edsoo.ru/ff0c7018
Juanexrpudeckas IPOHULIAEMOCTh
" bubnmoreka [IOK
51 C) . K
HEKTPOSMEOUTD. SOHACHCATOP https//m.edsoo. ru/ff0c7126
35 "
o | i
A pa. JHep https://m.edsoo. ru/ff0c72c0
3apsDKEHHOTO KOHJEHCAaTopa
53 JlaGopatopHnas pabota "M3mepenue

AJIEKTPOEMKOCTH KOHJeHcaTopa'



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpyHUMD IEHCTBUS U TPUMEHECHUE
KOHJICHCAaTOPOB, KOMUPOBAIBLHOTO
arnmnapara, CTpyHHOIO PUHTEPA.
DJIeKTpoCcTaTUYECKas 3allMTa.
3azemiieHUE AIEKTPOIIPHUOOPOB

55

DIEeKTpUUYECKU I TOK, YCIOBUS €TI0
CcylecTBOBaHUs. [I0CTOSIHHBIN TOK.
Cuna Toxa. Hampspkenue.
Conporunenue. 3akon Oma it
y4acTka Ienu

56

[TocnenoBarensHOE, MapauIeIbHOE,
CMELIAaHHOE COeIMHEHNUE
MpoBOAHUKOB. JlaboparopHas
pabota «3ydeHne CMEaHHOTO
COCIIMHEHUSI Pe3UCTOPOB)»

0.5

bubmuoreka IIOK
https://m.edsoo.ru/ff0c7410

57

Pabora u MmonnoCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
JIxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo. ru/ff0c7838

58

3akon OMa a5 MOTHOM (3aMKHYTO )
anekTpuueckor nenu. Koporkoe
3aMbIkaHue. JlaboparopHas padora
«3mepenune DJIC ncrouHnka Toka u
€ro BHYTPEHHEI0 CONPOTUBIICHU D

0.5

Bbu6nuoreka [IOK
https://m.edsoo. ru/ffOc7ae0

59

PesepBHbiit ypok. KonTponbsHas
pabora 1mo Teme
"InexrpoauHaMuka" /
Bceepoccniickas nmpoBepodHas
pabora

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o06u@pronmMii ypok

Bu6nuoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

«ONEKTPOANHAMUKAY /
Bcepoccuiickas mpoBepodHas
pabora

https://m.edsoo. ru/ff0c88be

61

DJIEKTpOHHAsA IPOBOAUMOCTh
TBEPBIX METAJIJIOB. 3aBUCHMOCTD
CONPOTUBJIEHUS METAJJIOB OT
TeMrieparypbl. CBEpXIpPOBOAMMOCTh

62

DIIEKTPUYECKU TOK B BaKyyMe.
CBolicTBa AIEKTPOHHBIX ITYYKOB

63

[MorynpoBOJHUKH, KX COOCTBEHHAS
U TIPUMECHas! IIPOBOANMOCTb.
CaoiicTBa p—N-miepexoaa.
[ToyrpoBOJHUKOBBIE TPUOOPHI

bu6nmmoreka [IOK
https://m.edsoo. ru/ff0c84ae

64

DNeKTpUYECKUI TOK B pacTBOpax u
pacriiaBax 3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs! TUCCOIHAIIHSL
DJIeKTPOJIn3

bu6nmoreka [JOK
https://m.edsoo. ru/ff0c82ba

65

DJIEKTPUYECKU I TOK B Ta3ax.
CaMOCTOSITEIBHBIN U
HECAMOCTOSTEIIbHBIN pa3psi.
Monnus. [Ina3zma

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae

66

Dnexkrpuueckue npudopsl u
YCTPOMCTBA U UX MPAKTUYECKOE
npuMmeHenune. [IpaBuna Texaukn
6e3omacHoCTH

bu6mmoreka [JOK
https://m.edsoo. ru/ffOc86fc
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KounTtponbHas pabora no treme
«Qnekrpocraruka. IlocTossHHBIN
aneKTpuueckuil Tok. Toku B
Pa3IMYHbIX Cpeax»

bu6nuoreka [JOK
https://m.edsoo. ru/ff0c8a8a
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MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOTPAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJibTaTra

IIpoBepsieMble MpeIMe THBIE Pe3YJILTATHI OCBOE HIS OCHOBHOIA
o0pa3oBaTeIbHON MPOrpaMMbl Cpe/iHEro 001ero 06pa3oBaHus

10.1

JemoHcTpupOoBaTh Ha MpuUMepax poidb U MecTo (U3MKU B
bopMUpOBAaHUU COBPEMEHHOW HAy4HOW KapTHMHBI MHUpA, B Pa3BUTUH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM, B MPAKTUUYECKOU JEATEIBHOCTU

mroaen

10.2

YuuThiBaTh rpaHULIBI IPUMEHEHUS U3YYEHHBIX (U3NUYECKMX MOJEIIEH:
MaTepuajgbHas TOYKa, WHEpIUajbHas CHCTeMa OTCu€Ta, abCOJIIOTHO
TBEPJOE TENO, UJCANbHBIN ra3; MOJEIN CTPOCHUS ra3oB, KUAKOCTEH U
TBEPABIX TEJ, TOYEUHBIA OJJIEKTPUYECKHH 3apsii — MpPH PELEHUU

(1)I/I3I/I‘ICCKI/IX 3aaa4

10.3

Pacnio3naBath (Qu3nueckue sBJICHHS (IPOIECChl) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYISIPHO-KHHETUUECKOW TEOpUHU
CTPOEHHUS  BEIIECTBA W  DJIEKTPOAVMHAMHUKU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABUXKEHHE, CBOOOJHOE NaJeHHE
TeN, ABUXKEHUE IO OKPYKHOCTH, HHEPIUs, B3aUMOJIEHCTBHE TEI,
mudysusi, OpOyHOBCKOE JBUIKEHUE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX  Tel, M3MEHeHHe o0béMa Teln TMpUd  HaArpeBaHUU
(oxmakieHuM), TEIUIOBOE pPaBHOBECHE, HCIApEHUE, KOHJCHCAIIHS,
IUIaBJIGHUE, KPUCTAIM3alus, KUIIEHUE, BIAXKHOCTb  BO3/yXa,
NOBBIIICHUE JABJICHUS Ia3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXAy IlapaMeTpaMM COCTOSIHMSI Tra3a B H30Ipoleccax;

QJICKTpHU3anus TCII, B3aUMOJCHCTBUEC 3apsaa0B

10.4

OnuceiBaTh MEXaHMYECKOE JIBUKCHUE, HCIOJIB3YS (U3UMYECKue
BEJIMYMHBI: KOOpJWHATA, MYTh, MEPEMEIEHNE, CKOPOCTh, YCKOpPEHUE,
Macca Tena, CuUJa, MMOYIbC Tela, KUHETHYecKass dHEeprus,
MOTEHIIMAIbHAS JHEPTUs, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; IPU OMMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHHS WM €IWHHIbI, HAXOAWUTh
bopMyIbl, CBSA3BIBAIONME JAaHHYIO (DU3MYECKYI0 BETUYUHY C IPYTUMH

BCIIMYHMHaMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOHWICTBA TE€I U TEIMJOBBIC

SABJICHHA, HCIIOJIB3Yys (1)I/I3I/I'-ICCKI/IG BCIMYMHBI: JaBJICHUC Ta3sa,




TEMIIEpaTypa, CpEeIHssl  KUHETUYECKash DHEPIUsA  XaOTHYECKOIO
JBUKCHUS  MOJIEKYJ, CpEIHEKBAaJpaTU4yHas CKOPOCTb  MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs  dSHeprus, pabora rasa,
KO3(UIIMEHT TOJE3HOro JEHCTBUS TEIUIOBOTO JBHTATeNsl; IpU
OIMCAHUU IIPaBUJILHO TPaKTOBaTh ¢busnueckuit CMBICII
UCIOJIb3YeMbIX BEIMYMH, MX OOO3HAUEHUs M EIUHULBI, HAXOIUTh
(opMyIIbl, CBS3BIBAIOIME AAHHYIO (DM3MUYECKYIO BEIHMYMHY C JPYTUMHU

BCIIMYHMHaAM

10.6

OnuceiBaTh M3y4EHHbIE DSJIEKTPUYECKME CBOWCTBA BEUIECTBA U
AIIEKTPUYECKUE  sIBJICHHS  (IIPOLleCcChl), HUCHONB3yd (U3UUecKue
BEJIIMYMUHBL:  DJIEKTPUYECKUI 3aps, AIEKTPUYECKOE  MOJIE,
HaNpspKEHHOCTh  MOJIA, MOTEHIMAal, pPa3HOCTb NOTEHUHMAIOB; MpHU
OMHUCAaHUU MPABUIBHO TPAKTOBATH (PU3UYECKUI CMBICT UCIIOIB3YeMbIX
BENIMYMH, HX OOO3HAYEHHWS W EIWHHIBI; YyKa3blBaTh (OPMYIIBI,
CBSA3BIBAIOIIME  JAHHYIO  (PU3MYECKYI0 BEIMYMHY C  JIPYTUMHU

BCIIMYHMHaMU

10.7

aHAJTM3UPOBAaTh (U3WUYECKUE TPOIECCHl W SBJICHHS, HWCIIOIB3YA
(U3UYECKUEe 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO TsaroteHus, I, |l
u |l 3akonsl HbroTOHA, 3aKOH COXpaHEHHUSI MEXaHHMYECKOW SHEPTHH,
3aKOH COXpaHCHHS UMITYJIbCa, TPUHITUIT CYIEPIIO3UIIUNA CHJI, TPUHITUTI
paBHOMpaBUsSI HMHEPIUANBHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b
CpenHel KWHETUYECKOW SHEPTUU TEIJIOBOTO JBYIKCHHS MOJIEKYI C
aOCOJIOTHOW TeMIepaTypoi, MEepPBHIN 3aKOH TEPMOJUHAMHKH; 3aKOH
COXpaHEHUs DJJIEKTPUYECKOTO 3apsia, 3akoH KymoHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (QOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPXECHHE U YCIIOBUS (TPaHUIIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBACHIATL OCHOBHEIE IIPUHIUIIBI HeﬁCTBHH MalliH, HpI/I60p0B n
TCXHUYCCKHUX YCTPOﬁCTB; pas3imyuarb  YCJIOBHUSA UX 0e30ImacHoro

HCIIOJIb30BaHUS B ITIOBCEAHEBHOMN XKHU3HHU

10.9

BrmmonHaTe SKCIICPHUMCHTEI 110 UCCICAOBAHUTIO (bI/ISI/I‘-IeCKI/IX SIBJIEHUU U
IIPOLIECCOB C UCIOJIB30BAHUEM IIPSAMBIX U KOCBEHHBIX U3MEPEHHUI; IPU
3ToM (GOpMYIHUpOBaTh MpoOieMy (3amady) W TUMOTE3y Y4eOHOTO
IKCTICPUMECHTA, coOmpaTh  YCTQaHOBKY W3  TIPEIIOKEHHOTO

000pyn0BaHus, MPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIbI

10.10

OcymlecTBIIATh HpsIMBIE M KOCBEHHBIE H3MEPEHUS (DU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAIBHBIN CIIOCO0 M3MEpPEHHS U

HCII0JIB30BaTh N3BCCTHHIC METOAbI OIICHKU HOI‘pGH.IHOCTGfI H3MepeHI/Iﬁ




10.11

Hccnenoparb 3aBHCHMOCTHU MCKIY (I)I/I3I/I"ICCKI/IMI/I BCIMYHMHaAMHU C
HCIIOJI30BAHUEM IIPSAMBIX I/I3MepeHI/II71; Ipu 5TOM KOHCTPYHPOBATH
YCTaHOBKY, (I)I/IKCI/IpOBaTL PE3YyIbTaThl HOHy‘ICHHOﬁ 3aBUCHUMOCTH
(I)I/IBI/I‘-ICCKI/IX BCJIMYHMH B BUIC Ta6J'II/II_I n I‘pa(bI/IKOB, JA€JIaTh BBIBOAbBI 110

pe3yiibTaTaM HUCCICAOBAHUSA

10.12

CoOmromate mpaBmiia  0€30MacHOTO  Tpyda TpPH  MPOBEICHUH
UCCIICZIOBAaHUA B paMKax y4eOHOTO OSKCIEpUMEHTa, Yy4eOHO-
WCCIICZIOBATEIILCKON W TIPOEKTHOHM [ESTENBHOCTH C WCIOJB30BAaHHEM

M3MEPHUTENBHBIX YCTPOUCTB U TaOOPATOPHOTr0 00OPYIOBAHUS

10.13

Pemate pacu€rHble 3a7aud C SBHO 3aJaHHON (U3NYECKOW MOJIEIBIO,
UCIONB3Ysl (DM3MYECKUE 3aKOHBI W TPUHIMITBI, Ha OCHOBE aHalIH3a
YCIOBHSL  3aJa4dl  BbIOMpaTh  (U3MYECKYHD  MOJIENb,  BBIJEIATh
¢u3nyecKkre BETUUYMHBI B (HOPMYIIbI, HEOOXOAUMBIE /sl €€ peIleHMUS,
MPOBOJIUTH PAacUEThl U OLIEHUBATH PEATbHOCTh MOIY4EHHOTO 3HAYEHU S

(M3UYECKON BEITMYIMHBI

10.14

Pemarp KaueCTBECHHBIC 3aJla4yd:  BBICTpauBaTb  JIOTUYECKU
HETPOTUBOPEUUBYIO LIEMOUYKY PACCY)KJIEHUI C OMOpPOM HAa M3y4EHHbIE

3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/II-I€CKI/IC SABJICHU S

10.15

Hcnonp3oBaTh MNpU  pelieHHH y4eOHBIX 3a7ady  COBPEMEHHbIE
WHQOpPMAIIMOHHBIE TEXHOJIOTUU JJIsi TOUCKA, CTPYKTypHUpPOBAHMUS,
WHTEpPOpeTallui W TMPEICTaBICHUS y4eOHOM W Hay4YHO-TIOMYJISIPHOM
uHpOpMAIUY, TOTYYCHHOW W3 Pa3MMYHBIX UCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATH MOJIy4aeMyt0 UHQOpMAIINIO

10.16

[IpuBoiuTh HpUMEpPHI BKIAZa POCCUICKMX U 3apyOEKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAyKu, OOBSCHEHUE IPOLIECCOB OKPYXKAIOLIETO

MHDA, B pPa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcronb30BaTh TEOpETHYECKUE 3HAHMS MO (pU3MKE B MOBCEAHEBHOU
KHU3HU JUISL oOecriedeHrst 6e30IacHOCTH NP OOpallieHuy ¢ mpubdopamu
U TEXHUYECKUMH YCTPOWCTBAMH, I COXpAaHEHHUS 3J0pPOBbS U

COOJTI0JIEHH ST HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIEH cpejie

10.18

PaGoraTe B rpynme c BBIIOJHEHHEM PA3IUYHBIX COLUATIBHBIX POJIEH,
NJaHupoBaTh  pabOTy  TIPYNIbl, palMOHAIBHO  PACHpeaeysTh
00s3aHHOCTM W IUIAHUPOBATh JAEATENBHOCTh B HECTAHJAAPTHBIX
CUTyallusX, aJeKBAaTHO OIICHMBATh BKIAJ KaXJOTO M3 YYACTHUKOB

TPYIIBI B pEIleHHE paccMaTpuBaeMoOn MpoOIeMbl

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA




10 KJIACC

Kon
pa3aena

Koa nposepsiemoro
3J1eMEeHTA

IIpoBepsieMble 3JIeMEHTHI CO/Ie PXKAHUSA

OU3NKA 1 METO/IbI HAYHHOI'O IIO3HAHUA

11

O®uznka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHMS OKpY)Karolero mupa. Poib
SKCIIEpUMEHTa M TEOpUM B  IpoIecce

MTO3HAHUSI IPUPOJIBl. DKCIIEPUMEHT B (pU3UKE

1.2

MogenupoBanue (U3UYECKUX SBICHUH U
npoueccoB. Hayunsie runoressl. @usnueckue
3aKOHBl U TeopuHu. ['paHULIBI TPUMEHUMOCTH
bu3rUecKux 3aKOHOB. [MpuHUIMI
coorBercTBUA. Pomp um Mecro ¢usmku B
hopMUpOBaHUH COBPEMEHHOW  HAy4YHOU
KapTHUHBI MHpa, B MPAaKTUYECKOU

JIeITeIbHOCTH JIF0Iei

MEXAHHKA

2.1

##HPart#HHKIHEMATUKA

2.1.1

MexaHn4ecKkoe JABUXCHUC. OTHOCHUTEIIFHOCTD
MEXaHHYECCKOI'0 JBUXCHU . Cucrema orcuéra.

Tpaexropus

2.1.2

[lepemerienne, CKOPOCTh (CpemHsSt CKOPOCTD,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHUE
MaTepHabHOW TOYKU, UX MPOCKUUH Ha OCH
CHCTEMBI KOOpJIMHAT. Crnoxenne

MEepEeMENICHUI U CIIOKEHNE CKOPOCTEH

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBUKECHUE. I'padmxu
3aBUCUMOCTHU KOOpJIMHAT, CKOPOCTH,
YCKOPEHMUS, MyTH " repeMeleHust

MaTepuaIbHOW TOUKUA OT BPEMEHHU

2.14

CBoboHOE najienne. YCKOpeHue CBOOOIHOTO




najgcHus

2.15

Kpuponuneitnoe nBuxxenue. PaBHOMepHOE
JIBIUJKEHNE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHas
CKOpOCTb. [lepuon " 4acToTa.

LleHTpoCTpeMHUTETBHOE YCKOPEHHE

2.16

Texanuueckue YCTPOMCTBA: CIIUJIOMETD,
JNBU)KCHUE CHApSANOB, LEMHBIE U PEMEHHbBIE

nepeaaun

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILIEHUSI MEXy MYTSMH, MPOUIEHHBIMU
TEIOM 32  MOCJEJOBATENbHBIE  pPaBHBIE
IIPOMEXKYTKH BPEMEHHU IIPH PaBHOYCKOPEHHOM
JIBIKEHUU C HA4YaJbHOM CKOPOCTBIO, paBHOMU
Hymo. M3ydeHue ABUXKEHUS IApUKa B BSA3KOM
KUAKOCTH.  M3yueHme  IBHXKEHHS — Tena,

OpOIICHHOTO TOPU30HTAIBHO

2.2

#iHPar## INMHAMUKA

2.2.1

[Tpuanun OTHOCHUTEILHOCTH Tannies.
Ilepbiii 3akoH Herorona. IMuepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Ttena. Cuia. IlpuHuun cynepno3unuu

CHIJI

2.2.3

Bropoii 3akon HbloToHa mid mMaTepualbHOU
TOYKH B HWHEPUHAIBHOW CHCTEME OTCYETA
(UCO). Tpermit 3akon Herorona st

MaTCpHUAJIbHBIX TOYCK

2.2.4

3aKOH BCEMUPHOTO TATOTeHUsl. CHJia TSHKECTH.

HCpBaH KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJILKEHHSI M  CHJIa  TPEHUS  IOKOSL

Koaddumnuent tpenus. Cuna conmpoTUBICHHS

IIpu ABUKCHUUA TCJIa B KUJKOCTU HUJIHU ra3c




2.2.7

[locTtynarenbHOe U BpALATENIBHOE JIBUIKEHHE

abCOIFOTHO TBEPIOTO Tea

2.2.8

MoOMEHT CHJIbl OTHOCUTEIBHO OCH BpalicHu.

[Inedo cunbl. YcnoBHS paBHOBECHUS TBEPIOTO
tena B ICO

2.2.9

TexHuveckne  yCTpPOWCTBA:  MOJAUIMITHUKH,

ABUKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipakruueckue paboTel. M3yueHue NBUKEHUS
Opycka 110 HAKIOHHOHW IUIOCKOCTH  IOJ
JNEWCTBUEM HecKoJbKuX cwuil. MccnepnoBanue
3aBUCHMOCTH CHJI YIIPYIOCTH, BO3HHUKAIOIIMX
B JedopMUpyeMON NPYKHHE U PEIMHOBOM
oOpasiie, OT BEIMYUHBI HUX JAedopMalMH.
HccnenoBanue ycioBUi paBHOBECUs TBEPAOIO

TCJIa, UMCIOIICTO OCh BpAlICHH A

2.3

H#HHParf##3AK

OHbI COXPAHEHUA B MEXAHUKE

23.1

NMnynsc  MarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaNbHBIX TOYeK. MMIynbc CHIBI U

HU3MCHCHHEC UMITYJIBCA TCJIa

2.3.2

3akoH coxpaHeHus wumnynsca B HCO.

PeaktBHOE NBUKEHUE

2.3.3

PaGora cunel

2.34

MoIHOCTE CHIIBI

2.3.5

Kunernueckas sHeprusi MaTepuaibHON TOYKH.

Teopema 0 KMHETHYECKOU SHEPTUH

2.3.6

[Torenumanenass sHeprus. [loTeHnmanbHas
JHEPIrus YIIPYTO neGopMUPOBAHHOM
npyxxuHnbl. lloTeHumnanpHass »Heprus Tena

BOJIM3U MTOBEPXHOCTH 3eMIIn

2.3.7

IloTeHnManbpHbple ¥ HEMOTCHIIMAJILHBIE CHJIBL.
CBs3p  pabOTBl HEMOTCHIMAIBHBIX CHJ C
H3MEHEHHUEM MeXaHHYECKOH SHEPIHU
CHCTEMBI Te. 3akoH COXpaHEHUS

MEXaHHYECKON dHEPTrun




2.3.8

VYupyrue u Heynpyrue CTOIKHOBEHUS

Texnuueckue ycTpoWcTBa: IBHKEHHE paKeT,

2.3.9
BOJOMET, KOlep, MPYKUHHBII MUCTOJIET
[lpakruueckue pabGotbl. M3yuenuwe cBsi3u
2310 CKOPOCTEM Tel MpU HEynpyroMm ynaape.

HccnenoBanne CcBs3W  pabOTBI  CHJIBI €

H3MEHECHHUEM MEXaHHUIeCKOM OHCPIUH TECJIa

MOJIEKVYJISAPHASA ®U3UKA U TEPMOJIMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEK YJISIPHO-KMHETUYECKOM TEOPUU

3.11

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH. bpoyHoBckoe
nBrkeHue. Juddysus. Xapakrep nBUKEHUS U

B3aNMO/JIEHCTBUS YACTHUI] BEILIECTBA

3.1.2

Mopenun CcTpoeHHsi Ta30B, KUJAKOCTEH U
TBEPABIX Tel M  OOBSICHEHHE CBOWCTB

BEIICCTBA HA OCHOBE 3THUX MOJIENEH

3.1.3

Macca wmosekyn. KosnmyecTBo — BelecTBa.

[locrosinnas ABorazpo

314

TennoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. llkana remneparyp Llenscus

3.15

Mogens  uacadbHOIO  rasa. OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO- KU HETUYECKOU

TCOPHUHU UACAIIBHOIO Ira3a

3.16

AbGcomoTHas TemrepaTypa Kak Mepa cpenHei
KUHETUYECKON SHEPIUU TEIJIOBOIO JBUKEHUS

yactul rasza. [llkana remneparyp KenpBuna

3.1.7

VpaBuenne Knaneiipona — MeHjeneeBa.

3akoH JlaapTOHA

3.1.8

I'azoBeIe 3ak0oHBI. M30mpoLeccs B U1€aIbHOM
rase ¢ IOCTOSHHBIM KOJIMYECTBOM BEILECTBA!

u30TepMa, 130X0pa, n3obdapa

3.1.9

Texanuueckue YCTPOMCTBA: TEPMOMETP,

6apomeTp

3.1.10

[Ipaktnueckue paboTel. M3mepeHne Macchl




BO31yXa B KIacCHOM komHare. MccienoBanue
3aBUCUMOCTH MEXY ITapaMeTPaMu COCTOSHUS

Pa3peKSHHOTO Ta3a

3.2

OCHOBbI TEPMOIMHAMUKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHs
SHEpPIUs TEPMOJAMHAMUYECKOM CHCTEMBI H

CIIOCOOEBI €€ N3MEHEHU

3.2.2

KonuyectBo Teniorel u pabora. BuyrpeHHss

OHEPIrusA OAHOATOMHOI'O NACAJIBHOT'O I'a3a

3.2.3

Buasl Temnonepeaun: TEIIONPOBOJHOCTD,
KOHBEKIUA, M3JydeHHe. TermoéMKocTh Tena.
VYienpHasd TEIJIOEMKOCTL BeIlllecTBa. Pacuér

KOJIMYECCTBA TCIJIOTHI ITPH TCILJIOIICPEAAUC

3.2.4

[IepBbli1 3ak0H TepMOaUHAMUKU. [IpuMenenne
IIEPBOTO 3aKOHa TEPMOJANHAMUKU K
u3onpoueccaM. ['paduueckass nHTEpHpeTaLIUs

paboThI Ta3a

3.25

TennoBeie manmubl. [IpuHUIUNBL ACHCTBUS
TErIOBBIX ManmH. [IpeoOpazoBanus sHepruu
B TemiuoBeiXx ManmmHax. KoadduuueHt
nonesHoro  gedcrBus  (manee —  KIIM)

teryoBoi MammHbl. Hukn Kapuo u ero KI1/]

3.2.6

Bropoin 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTts mpomeccoB B NPUPOJE.
Tennoseie JBUTATEIIH. DKOJIOTUYECKHE

1po0IeMbI TEMIIOAHEPTETUKU

3.2.7

Texauueckue YCTPOMCTBA:! JBUTATENb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOOUJIBHUK, KOHAUIUOHED

3.2.8

[Ipaktuyeckue pabotsl. M3Mepenue yneiabHOU

TEILIOEMKOCTH

3.3

###Par#### AT PEITATHBIE COCTOSAHUSA BEILLIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue




u KUIIEHHUE. VY nenvHas TEIJoTa
napooOpazoBaHusl. 3aBUCUMOCTb TEMITEPATYPbI

KHMIICHUA OT JaBJICHUA

AOcomoTHasT M OTHOCHTENIbHAS BJIAKHOCTH

332 BO3ayxa. HacelmeHHbII nTap
TBépnoe TEJO. Kpucramnnueckue u
333 amopdHBIE Terma. AHHM3OTPONHS  CBOWCTB
o KPHUCTAJUIOB. Kunxue KPUCTAJLJIBI.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHue W KpucraumMzauus. YJelbHas
- TeruioTa raByeHus. CyomuManus
3.35 VYpaBHeHue TeroBoro OdanaHca
TexHuueckne yCTpOMCTBA: TUTPOMETP U
338 TICUXPOMETD, KQJIOPUMETp,  TEXHOJIOTUU
o MIOJIy4EHUsI COBPEMEHHBIX MATEPUAJIOB, B TOM
YlCJIe HAHOMAaTepUaioB, U HAHOTEXHOJIOTUU
[Ipakrnueckue paboTBhI. W3mepenne
3.3.7
BJIQKHOCTHU BO3JlyXa
4 SJIEKTPOAMMHAMUKA
##H#Par## O JIEKTPOCTATUKA
411 DJeKTpU3alus Tel. DJISKTpUIECKU il 3aps. JlBa
o BHJA JIEKTPUYECKUX 3apsI0B
[IpoBoanmKH, JTAJIEKTPUKH u
4.1.2
IIOJIYIIPOBOAHUKHI
4.1.3 3aKOH COXpaHEHUsI ICKTPUUECKOTO 3apsia
414 Bzaumoneiicteue 3apsaoB. 3akoH Kymona
4.1 DnexTpuyecKoe ToJIe. Hanpspxénnocts
3JIEKTPUYECKOTO T1OJIA. [TpyHIMI
415 cymeprno3unuy. JIMHUM — HANpPsHKEHHOCTH
AJEKTPUYECKOTO IO
418 PaGora cunm  3NEeKTPOCTATHYECKOTO  MOJIS.
o [Torenuuman. PazHocTh moTeHIManoB
417 [IpoBOAHMKN M JUAIEKTPUKUA B TOCTOSHHOM

QJICKTPUUICCKOM I10JIC. I[I/IBHGKTpI/IquKaH




IMpoOHUIACMOCThb

DJEKTPOEMKOCTbD. Konpaencarop.
41.8 ONEeKTpOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOopa.
DHeprus 3apsLKEHHOT0 KOHAeHcaTopa
TexHudeckue  yCTPOMCTBA:  BJIEKTPOCKOIL,
419 JJIEKTPOMETp, DJIEKTPOCTATUYECKas 3alliTa,
. 3a3eMJIeHUE 3JIEKTpOIpuOOpOB, KOHJEHCATOp,
KCEPOKC, CTPYHMHBIN IIPUHTEP
4110 [IpakTnueckue paboTHI. N3mepenue

3J'ICRTpOéMKOCTI/I KOHJACHCATOpa

4.2

#HHEHPar###IIOCTOSIHHBIM DJIEKTPMYECKUI TOK. TOKU B

PA3JIMYHBIX CPEOAX

Vcenosus CYHICCTBOBAaHU A IIOCTOSIHHOTI'O

421 AJIEKTPUYECKOro Toka. Mcrounnku Toka. Cuna
TOKa. [IoCTOSIHHBIN TOK
422 Hanpspkenue. 3akon Oma Juist yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IEIBHOE
o COMPOTHUBIICHUE BEIIECTBA
424 [locnenoBarenbHOE, napaJiesibHOe,
o CMEIIAHHOE COeIMHEHUE TTPOBOTHUKOB
Pabota snekrpuyeckoro Toka. 3akoH oy
4.2.5
— Jlenna
4.2.6 MOIHOCTh JIEKTPUYECKOTO TOKA
anekTpoaBmKymas cuia (manee — IJC) m
427 BHYTPEHHEE CONPOTUBIICHHE MCTOUYHUKA TOKA.
o 3akoH Owma i TONHOW  (3aMKHYTOH)
anekTpudeckoi 1enu. Koporkoe 3ambikanme
DnexkTpoHHas MPOBOJIMMOCTD TBEPABIX
428 METAJJIOB.  3aBUCHUMOCTh  CONPOTHBIICHHS
o METaJIJIOB oT TEeMIIEepaTyphl.
CBepxnpoBOAMMOCTD
429 DJekTpu4yeckuii TOK B Bakyyme. CBolcTBa
- AIIEKTPOHHBIX MYYKOB
4.2.10 [TonmynpoBoguuku. CoOCTBEHHAs ¥ TPUMECHAsI




MPOBOJUMOCTh MOJIYIIPOBOJHUKOB. CBOWCTBA

p-n nepexoxa. IlonynpoBoaHuKoBbIE TPUOOPHI

4211

3HeKTpI/IquKI/II>'I TOK B QJICKTPOJIUTAX.

3HCKTpOJ1HTH‘-I€CKa$I JUucconuanus.

DJIEKTPOIIN3

4.2.12

DJIEKTPUUYECKU I TOK B razax.

CaMOCTOSTENEHBIA W HECAMOCTOSTEIILHBIN
pa3psa. PasnuuHble TUIIBI CaMOCTOSITENILHOIO

paspsna. Moisaus. [Inazma

4.2.13

Texanueckue YCTpOMCTBA: amIepMerp,

BOJIBTMETP, peocTar, HCTOYHU KU TOKa,

3JIEKTPOHArpeBaTelIbHbIC npuoOpHL,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP

COIIPOTUBIICHHUS, BaKyyMHBII om,

TEPMUCTOPBI u ($OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ JUOA, railbBaHHUKa

4.2.14

[IpakTuueckue paboTBhL. N3yuenue
CMELIAHHOTO COEIUHEHMS PE3UCTOPOB.

M3mepenne OJIC uCTOYHMKA TOKA M €ro
BHYTPEHHErO comnpoTtuByieHus. Habmonenue

AIIEKTPOITN3a

YYEBHO-METOIUYECKOE OBECIIEYEHHME OBPA3OBATEJIBHOI'O

ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

1. ®usuka, 10 xnacc/ Msxumes I'.5., bByxosues b.b.. mox penaxuueii [lapdentreBoit H.A.,

Axiinoneproe obmectBo «M3narensctBo «lIpocBemenney, 2023r.

2. PeimreBruu A.T1. @usuka 3agaunuk. 10-11 xrace: mocodue misa

obmeoOpasoBar.yapexaenuii, M.JIpoga, 2023r.

METOAUYECKHUE MATEPHAJIBI JJIAA YYUTEJIA

3opun H.W. Tectsl, 3a4eTsl, 0600maronme ypoku: 10 xmacc. M.: BAKO, 2010.




e KoHTponbHO-U3MeputenbHbie Matepuaisl. @usnka. 10 xkmacc/Coct. H.U. 3opun. M.:
BAKO, 2017.

e 3opun H.W. Tectsl, 3auetsl, o6o6matonme ypoku: 11 kiacc. M.: BAKO, 2010.

e KouTponbHo-u3Mepurtensubie Matepuansl. @usuka. 11 xkmace/Coct. HU. 3opun. M.
BAKO, 2017.

e CoOopHuk 3a1au o ¢usuke. 10—11 xnaccsr ABT.-cocT. E.I'. MockoBkuHa, B.A. Bonkos.
M.: BAKC 2017.

e TpycoBa M.C. CnpaBounuk o ¢usuke 7-11 kmaccer. M.: BAKO. 2017.

e dopMHpOBaHWE YHUBEPCATHHBIX YU€OHBI JICUCTBUI B OCHOBHOM IIIKOJIE: OT JCHCTBUS K
MbIc . Cucrema 3amganuii. [locooue ans yaurens / [lo.pen. A.I'. AcmoiioBa. M.:
[Ipocemenue, 2010.

IUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

1. Tloypounsie matepuanbl «dusnka.l1 krace» https//ivideouroki.net/
2. Komnexuus LHOP  httpz//files.school-collection.edu.ru
3. bubamoreka [IOK https//m.edsoo.ru/ff0d1784


https://videouroki.net/
view-source:http://files.school-collection.edu.ru/dlrstore/669bc79a-e921-11dc-95ff-0800200c9a66/2_1.swf
https://m.edsoo.ru/ff0d1784




