l'ocynapcTBeHHOE OFOKETHOE 0011e00pa30BaTENbHOE YUPEKICHUE
cpennsis o0meoOpazoBarenbHas mkoja Ne 583
[Tpumopckoro paitona Cankt-IletepOypra
(I'BOY mixomna Ne 583 IIpumopckoro paitona Cankt-IlerepOypra)
197373, Cankr-IlerepOypr, np. ABHaKOHCTPYKTOPOB, oM 14, nut. A
ten./akc 395-26-52, ren 395-26-52

PA3PABOTAHA U IIPUHSATA YTBEPXIEHA
[Teparoruueckum CoBeTom [Ipukazom nupexropa
I'bOY mkomer Ne 583 [Ipumopckoro paiiona I'bOY mkosmsr Ne 583
Cankr-IlerepOypra [Ipumopckoro paiiona Cankr-lletepOypra
ot 30.05.2025 IIportoxon Ne 15 o1 30.05.2025 r. N 500 -z
/A.B. Uepenuuuenko/
O.1.0.
LOKYMEHT NOANWCAH 2
YCWUNEHHO KBAIMOULMPOBAHHOW
E?EKTPOHHOH noanKcbio
U::::}:f;‘%ﬂ? CDB2 3EA8 DB3B 0E15 58D1
HPUHSIT s b e

¢ yuétom MHeHus CoBeTa poauTENeH
ot 30.05.2025 rona
npoToxon Ne 6

MNPUHAT

¢ yuérom MHeHUS CoBeTa 00yJaroImuxcs
ot 30.05.2025 rona

npoTokos Ne 5

PABOYASI ITPOTPAMMA
( ID 6733279)

y4eOHbIii peaMer
«®u3uka. bazoBblil ypoBeHb»
s ysammxes 10 a kiaacca
yuntes: [unosoit JLIIL.
Ha 2025-2026 y4eOHbIii rox

Canxkr-IlerepOypr, 2025 .



IHHOACHUTEJIbHASA 3AITMCKA

[TporpamMma 1o ¢usuke 6a30BOr0 ypOBHSI HA YPOBHE CpPEIHEro o0IIero oopazoBaHus pa3padboraHa
Ha OCHOBE TIOJIOKEHUH U TpeOOBaHUM K PEe3yJIbTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBEI,
npeacraBieHHbx B ®I'OC COO, a Takxke ¢ yu€toMm deaepanbHOl pabouelt mporpaMMbl BOCITUTAHUS H
KOHIICTIIMU TpenofaBaHus y4deOHoro mnpenmera «®Pusuka» B 00pa30BaTENbHBIX OpraHU3aIMAX
Poccuiickoit @enepanuu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKE HaMpaBleHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMU
KapTuHBI Mupa odyvaromuxcst 10—11 kimaccoB npu oOydyeHnn ux ¢u3rke Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO noaxoa. [Iporpamma no ¢usuke coorsercTByeT TpedoBanusm ®I'OC COO
K IUIAaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METANpPEeIMETHBIM pe3yJbTaTaM OOydeHHUs, a Takxke
YUUTBHIBAET HEOOXOJUMOCTh pealli3allii MEXIPEIMETHBIX CBsI3€il (PM3UKHU C €CTeCTBEHHO-HAay4YHBIMU
yueOHBIMU TIpeiMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE LENH U3y4YeHHUs] (U3UKH Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMs, IUIAHUPYEMBIE PpE3yJNbTaThl OCBOCHHMS Kypca (U3MKH: JHMYHOCTHBIE,
MeTarpeIMeTHbIe, IpeMeTHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢u3HMKe BKIIOYACT:

® [UIAHUPYEMBIE pE3YJIbTaThl OCBOEHHS Kypca (u3uku Ha 0a30BOM YypOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yIbTaThl MO rojlaM O0yUYEHUs;

e coqepxanue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHHs.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHaX MPHUPOJIbI, BBICTyMas B KayecTBE y4eOHOTO
mpelMeTa B IIKOJE, BHOCHT CYILECTBEHHBIM BKJIAaJ B CHCTEMY 3HaHHM 00 OKpyXarolleM MHpe.
[IkonbHBI Kypc (DU3MKH — CHCTEMOOOpa3yloIUil A €CTeCTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH, ONOTIOTHEH,
¢dbuzmveckoit reorpadueit u actponomueit. Micronb3oBannue U aKTUBHOE MPUMEHEHHE (PU3HMUECKUX 3HAHUHT
OTpe/IeNIsieT XapakTep M pa3BUTHE PA3HOOOpPA3HBIX TEXHOJNOTHH B cdepe HHEpreTHKH, TPaHCIOoPTa,
OCBOCHHS KOCMOCA, TOJIyY€HHs] HOBBIX MaTE€pPHaJOB C 3aJaHHBIMM CBOMCTBaAMU M ApYyrux. M3ydenue
($U3MKN BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KAPTHHBI MUpa 00YyJaroLINXCs,
B (opMUpOBaHHE YMEHUI MPUMEHSTh HAy4YHBIH METOJ MO3HAHHUS MpPHU BBHIMOIHEHUH MMM Y4EOHBIX
HUCCIIEJOBAaHUN.

B ocHOBY Kypca ¢u3MKH 17151 yPOBHS CPETHETO 00IIero 00pa30oBaHMsI TIOJIOKEH PSIIT UICH, KOTOPhIE
MO>KHO PaccMaTpUBaTh KaK MPUHIIUIIBI €TI0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBHM C HEH KypC SBJISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepual U3 BCEX paslenoB (U3HKH, BKIIOYAET KaK BONPOCHI KIACCHYECKOM, TaK H
COBPEMEHHOM! (DU3UKH.

Hoes cenepanuzayuu. B coOTBEeTCTBUM ¢ HeWl Marepuan Kypca (U3MKH OOBEIHMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kypce sBisiercss (GOpPMHUPOBAHHME MPEACTABIECHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIeE.

Hoes eymanumapuszayuu. EE peanuzanusi mnpennojaraeT HCHOJIb30BAHWE T'yMaHUTapHOTO
noTeHIMana (PU3NYECKON HAyKH, OCMBICIIEHUE CBS3M Pa3BUTHUS (PU3MKH C Pa3BUTHEM OOIIECTBA, a TAK¥Ke
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH NMPOOIEeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gu3nku npeanoiaraeT 3HakOMCTBO € HIIUPOKUM KPYroM
TEXHUYECKUX M TEXHOJIOTHUECKUX MPUIIOKECHUN U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyercsi MOCPEACTBOM BBEICHHS HIEMEHTOB COACP)KaHUS, MOCBIIEHHBIX
AKOJIOTMUECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a
Tak)xe 00CyKIeHUS MPoOIeM palliOHATIBHOTO MPUPOIOIOIb30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTAaMH Kypca (PU3MKH Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs SBISIOTCS
¢usnueckue teopun (popMupoBaHHE MPEACTABICHUH O CTPYKType MOCTpOeHHs (U3UYECKO Teopuw,
ponu pyHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOAE, TPAaHUIIAX
MPUMEHUMOCTH TEOPUIA, AJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U TPOIIECCOB).



CuHcTeMHO-eSTeIbHOCTHBIA MOAXO0M B Kypce (HU3MKM pealu3yeTcsl Mpexkae BCero 3a CYer
OpraHU3aIMH SKCIIEPUMEHTAILHON JesITeIbHOCTH o0ydatonuxcs. J{is 6a30Boro ypoBHsS Kypca GU3NKU —
3TO UCIOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPaTOPHBIX padoT,
KOTOpBIE B MporpaMme 1o ¢Gpusnke oObeAUHEHBI B OOMINN CIUCOK YUYEHHUYECKHX MPAKTUYECKHX pPadoT.
Boigenenue B ykazaHHOM MepedHe J1a00paTOpHBIX paboOT, MPOBOJMMBIX Jii KOHTPOJS M OLEHKH,
OCYIIECTBISICTCS YUACTHUKaMU 00pa30BaTEeNbHOIO Mpolecca UCXOAS U3 0COOEHHOCTEH TIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecmeunBaeTcss OBIAJEHUE OOYYAIOIIUMHCS YMEHUSIMHU
MIPOBOAUTH KOCBEHHBIE U3MEPEHHS, UCCIEIOBAHMS 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bosbioe BHUMaHuE yAENSeTCs PEUICHUIO PacyETHBIX M KaueCTBEHHBIX 3aaay. [Ipu stoM ams
pacu€THBIX 3a7ady TNPUOPUTETOM SBISIIOTCA 3aJadyd C SBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
MO3BOJISIIOIINE MTPUMEHSTh W3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfesia Kypca, Tak U
MHTErpUpys 3HAHUS U3 Pa3HBIX pa3fenoB. [ KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBJIAIOTCS 3aaHus Ha
OoOBsICHEHHE TpOTEeKaHUs (HU3MYECKHX SBICHHWN U TPOIECCOB B OKPYKAMOIIEH >KU3HH, TpeOyromme
BbIOOpa (PU3NUECKON MOJIENHN AJISi CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu OPI'OC COO k marepuasbHO-TEXHUUYECKOMY OOECIECYCHHIO
y4eOHOr0 mporiecca 6a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus TOKEH
M3y4aThCsl B YCIOBHSIX NMPEIMETHOro KaOuMHeTa (PU3MKH WM B YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa
NPEIMETOB ECTECTBEHHO-HAyYHOro LHWKIa. B kabuHere QHU3UKM JODKHO OBITH HEOOXOIUMOe
nabopatopHoe 000OpyAOBaHHE [JIsl BBIMOJHEHHS] yKa3aHHBIX B MporpamMme Mo (QHU3MKE YYCHHYECKUX
MPaKTHYECKUX padOT U JEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMOoHCTpalnoHHOEe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C NMPHUHIMUIIOM MUHHUMAJIBHON
JOCTaTOYHOCTH U 00ECHEeYMBACT IOCTAHOBKY IIEPEUMCIICHHBIX B IpOrpaMme IO (PU3HMKe KIFOUEBBIX
JEMOHCTpAallMi  JUIsl  MCCIENOBAaHUS U3Y4YaeMbIX SBJICHUH U TPOIECCOB, HMIHUPUYECKUX H
(GbyH1TaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTroproe 000OpymoBaHHE [JIsi YYEHHUYECKHX IMPAKTHYECKUX pabOT (OpMHUpPYETCS B BHJIEC
TEMaTUYeCKHX KOMIUIEKTOB M 00€CIeunBaeTCsl B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX OOYYaroIIMXCs.
TemaTnueckue KOMILIEKTHI J1a00paTOpPHOTro 000PYIOBaHHS TOJKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM
MCIOJIb30BAaHUU aHAJIIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX U3MEPUTENbHBIX CUCTEM B
BHJIe TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LENSAMH U3Y4eHUs GUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

¢ hopmupoBaHue HHTEpeca M CTPEeMJICHHS OOYYalOIIMXCS K HAyYHOMY HW3YUYEHHUIO MPUPOJIBL,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH;
® pa3BUTHE TMPEICTABICHUI O HAYYHOM METOJE MO3HAHHUS M (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHMS K OKPYKAIOUIUM SIBJICHUSM;

¢ (hopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJlbTaTa U3y4eHHUs OCHOB CTPOCHUSI MaTepUHu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

¢ (hopMUpOBaHHE YMEHHH OOBSICHATH SIBICHHS C UCHOIb30BaHUEM (DU3MUYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

¢ hopMUpOBaHHE TPEACTABICHUI O pONMM (U3MKU JUIS Pa3BUTHS JAPYIHMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHUH.

JlocTukeHne 3TuX 1enell o0ecrnednBaeTcs pelleHrueM CIEeIYIOMMX 3a/ad B MpOoIlecce U3yUYeHHs
Kypca (U3UKU Ha yPOBHE CPEAHEr0 00IIero o0pa3oBaHUs:

® IPUOOPETEHNE CHUCTEMBl 3HAHWH 00 OOmMUX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,

BKJIIOYAss MEXaHUKY, MOJICKYJISpHYIO (U3HKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (U3HMKY U
3JIEMEHTHI aCTPOPUUKH;

¢ hopMUpOBaHME YMEHUH NPUMEHITh TEOPETHUYECKHE 3HAHMUA Uil OOBSICHEHUS (U3MYECKHUX

SIBJICHUI B IPUPOJE U IS IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB PELICHUS PA3IUYHBIX 33734 C SIBHO 33JaHHOM (hu3nyecKol MOAENbIo, 3a1ad,
MO/Ipa3yMeBAIOIINX CaMOCTOSITENIbHOE CO3JaHue (PU3NUECKOW MOJIENH, aJeKBATHOW YCIOBHSIM
3a/1a4u;
eIOHMMaHHEe (UINYECKUX OCHOB M NPUHLMUIIOB JEHCTBUS TEXHMUYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUSA HAa OKPYXKAIOIIYIO CpEay;
®OBJIAJICHUE METOJAAMH CaMOCTOSATEIbHOIO IUIAHUPOBAaHUS M  TNpOBeNEHUs  (U3HUECKUX
HKCHEPUMEHTOB, aHajM3a M MHTEPIpeTalud HHPOPMAILUN, ONpPEICNCHHUS TOCTOBEPHOCTH
MOJTyYEHHOTO pe3ybTaTa;
®CO3/JaHME YCJIOBUM JUIsl PAa3sBUTHS YMEHMM IIPOEKTHO-HCCIENOBATEIBCKON, TBOPUYECKOU
JeSITeTbHOCTH.
Ha wn3ydenne ¢usuku (06a30BBI YyPOBEHB) Ha YPOBHE CPEIHErO OOIIETO 00pa3oBaHUs OTBOJIUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Hezeno), B 11 kimacce — 68 gacoB (2 yaca B HEJENIO).
[Ipearaemelii B mporpaMMe 1o (HU3UKE MepedeHb JabOpaTOPHBIX M TMPAKTHUYECKUX padboT
ABIISICTCS PEKOMEHJIOBAaHHBIM, YUUTENb JIeNaeT BBHIOOP MPOBEACHUS J1a0OPATOPHBIX PabOT M OMBITOB C
y4ETOM UHIUBUAYATBHBIX OCOOCHHOCTEH 00YJIaroIuXCsl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®uznka v MeTOIbI HAYYHOI'0 O3HAHMS
®usuka — Hayka o npupoze. Haydnbsie MeTonbl MO3HAHMS OKpYXarowero mupa. Poib skcnepumenra u
TEOPHH B MPOIECcCe TTO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (pr3HKe.
MopenupoBanue (GU3HYECKUX SBJICHUN M TpoiieccoB. Hayunpie rumotes3pl. dusnyeckue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3NMUECKHUX 3aKOHOB. [IpUHIIUT COOTBETCTBHUS.

Pone u mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHON HAay4YHOM KapTHUHBI MHpA, B MPAKTUUYECKOM
eITeIbHOCTH JII0ACH.

Jlemoncmpayuu

AmnHanoroBble 1 IU(PPOBIE U3MEPUTENBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkeHHE. OTHOCHTEIBHOCTh MEXaHMYeCKoro JBmkeHud. Cucrema oTcyéra.
Tpaexropus.

[lepemernienue, ckOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) W YCKOPEHHE MaTepualibHOMI
TOYKH, UX MPOEKIIMH HA OCU CUCTEMBI KOOpAUHAT. CI0KEHHE MTEPEMENICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE NpPSMOJHHEHHOEe BHKeHHe. ['padmku 3aBUCHUMOCTH KOOpJMHAT,
CKOPOCTH, YCKOPEHHUS, MYTH U MEPEMEIICHUSI MaTEPUATbHON TOYKHA OT BPEMEHHU.

CBobOogHoe mazeHue. Y cKkopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiiHoe nBmxeHue. J[BUKEHHE MATEpHAJIbHOM TOYKM MO OKPY)KHOCTH C IOCTOSHHOM 10
MOJYJI0 CKOpPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEWHas CKopocTh. Ilepwogq w® dyacTtota oOpaiieHus.
[eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuueckue ycTpocTBa M MPAKTHUYECKOE MPUMEHEHHE: CIHUIOMETp, JBUKEHUE CHAPSOB, LIETIHBIE U
PEMEHHBIE TIEpEIayuH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETa, ULTIOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHue ABUKECHHN ¢ UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnonenue aBrxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

HamnpaBnenue ckopocTu npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LENbI0 ONPEIETICHUS MTHOBEHHON CKOPOCTH.

UccnepoBanue COOTHOLIEHUST MEXIY MNYTSAMHU, NMPONACHHBIMH TEJIOM 3a IOCJIEIOBATEIbHbIE PaBHbIE
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBU’KEHHUH C HAYaIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenue qBUKEHUS apUKa B BI3KON KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHOocutenbsHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHeprmaabHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoit 3akoH HproToHa 111 MarepuaibHOM TOYKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHanbHbBIX TOYEK.

3akoH BceMupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenne. Bunbl Tpenus (mokosi, ckoiabxeHus, kadeHus). Cuma tperus. Cyxoe TpeHue. Cwiia TpeHHs
CKONIbKEHUsI U cuia TpeHus nokos. Kospoumment tpenus. Cuna CONPOTUBICHUS NMPH IBIKEHUM Tela B
KHUJKOCTU WU rase.

[ToctynarenbHoe U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tela.

MoOMEHT Cuiibl OTHOCUTENBHO OCH BpaleHus. [1nedo cumbl. Y cnoBus paBHOBeCUs: TBEPAOTrO Tea.

TexHuuyeckue yCTpoiCTBA M NPAKTHUECKOE NPUMEHEHHE: NMOALIMIHHUKU, JBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

Nsmepenune cu.

CnoxxeHue CHIL.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT Ae(OpMalnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJICHUU.

CpaBHeHME CUII TPEHUS TTOKOS1, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Teyia. Buabsl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

W3yuenue nBmxeHust Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UMHOBOM oOpasle, OT UX
nedopmariiu.

HccenenoBanue ycioBuil paBHOBECUs TBEPAOTO TENIA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3aKkonbl cCOXpaHeHusn 6 MexanuKe

Nmnynec mMaTepuanbHON TOYKHM (Te€na), CUCTEMbl MaTE€pHANbHBIX TOYeK. MIMITynbc CHIIbI U M3MEHEHUE
HMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITYJIbCca. PeakTUBHOE IBH)KEHHE.

PaGora cuibl. MOIIIHOCTE CHUIBI.

Kunernueckas sHeprusi MaTepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETHYECKOW YHEPTUH.

[Torennmansuass oHeprus. I[loTeHnuanpHas dHEprus ymnpyro AehOPMHPOBAHHOW  MPY>KUHBI.
[TotenunanpHas 3HEprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHnnuanpHble ¥ HEMOTEHUUAIbHBIE CHIbL. CBs3b paOOThl HEMOTEHIHAIBHBIX CHUJ C M3MEHEHUEM
MEXaHUUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOI SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpONCTBa M IMPAKTHUYECKOE IMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIM MHCTOJET,
JBUKEHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBUXEHUE.

[lepexon MoTeHIUATLHON YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3ydenne abCoOIOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanne cBs3u paOOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYEeCKOW OSHEpruuM Teja Ha IpuMmepe
pacTsLKEHUS PE3UHOBOTO KIyTa.

Pazgen 3. MogiekyasipHasi pu3uKa 4 TEPMOAMHAMUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU
OCHOBHBIE MTOJIOKEHHS MOJIEKYJIAPHO-KHHETUYECKON TEOPHH M MX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nskenue. uddysus. Xapakrep ABMKEHHUS U B3aMMOJEHCTBHSI YacTHUI[ BellecTBa. MoJenu CTpoeHus Ta3os,



KHUIKOCTEH M TBEPABIX TE U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojenei. Macca u pa3mepsl
Mmoutekyn. KonnuectBo Bemectsa. [locrostHas ABorazapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU UIECAIBHOTO Ta3a.
AOcomtoTHas TeMIeparypa Kak Mepa CpedHell KMHETHYEeCKOW 3HEepruM TeIIOBOro ABMXKEHHS 4YacTHUIl rasa.
[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. 3akon JlanbToHa.
W3onponeccsl B HIeaTbHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, u3o00apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME IHCKPETHOE CTPOCHHE BelIecTBa, (oTorpaguu MOJEKYJI OpraHMYECKUX
COCTUHEHUM.

OmnbIThl 110 UG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBHKEHHUSI.

Mopens onsbira IlITepHa.

OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHS.

Mopaenb, HIUTIOCTPUPYIOILAsl MPUPOTY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MPOLECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEeHUN 00bEMa KOMHATHI, 1aBIICHUS U
TeMInepaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITApaMETPAMU COCTOSIHUS PAa3pEXKEHHOIO rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepMmonuHamuyeckasi cucrtemMa. BHyTpeHHsE SHEprus TEPMOJMHAMHUYECKOW CHCTEMBI M CHOCOOBI €&
n3Menenusd. KonuuecTBo TersioTel U pabora. BHYTpeHHSS 3HEprusi 0JJHOATOMHOIO HJEalIbHOTO Ta3a. Bumbl
TEIUIONEpeIadn: TEIIONPOBOIHOCTD, KOHBEKIIMS, U3JIydeHue. Y IeJbHas TEIIOEMKOCTh BelecTBa. KoinuecTBo
TEIUIOTHI ITPH TEIJIONEpeiaye.

[Tonsitue 06 ammabatHOM mporiecce. [lepBbiii 3akOH TepMoaMHAMHKHU. [IpruMeHEeHUE TEpBOro 3aKoHa
TEPMOJUHAMUKH K n3omnponeccam. ['paduyeckas nHTeprperanus paboTsl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh MpoLeccoB B MpUpoOIeE.

TennoBbie MamuHbl. [IpuHIMIBI OeiicTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHus SHEPrUHM B TEIIOBBIX
MamuHax. Koaddumument monesnoro nerictBus TersioBoi mamwuHbl. [lukn Kapro m ero ko3ddunuent
MOJIE3HOTO AEMCTBUSL. DKOJOTUYECKHE MPOOIeMbl TEINIOIHEPTETUKH.

TexHuueckue ycTpoHCTBa M MPaKTHUYECKOE NMPUMEHEHHE: IBUraTellb BHYTPEHHETO CrOpaHHsi, ObITOBOU
XOJIOIUJIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHyTpeHHEH SHEpPruM Teia IMPH COBEPIIEHWU PAOOTHI: BBUIET MPOOKU M3 OYTBUIKU MOJ
JeWCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPAIIHS).

N3MmeHeHne BHYTpEHHEN 3HEPTUH (TEMIIEpATyphl) Tejla IPU TEIIoNepe1ade.

OnpIT Mo aguabaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHus, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun geujecmea. Dazogvie nepexoont

[TapooOpa3oBanue u koHaeHcauus. Vcnapenue u kumneHue. AOCOMIOTHAS U OTHOCUTENbHAS BJIaXKHOCTh
Bo3ayxa. HacelmeHHslid map. YaenbHas TEIUIoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUICHUS OT
JaBJICHUSL.



Teépnoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPUCTALIOB. JKumkue
kpuctajuibl. CoBpeMeHHble Marepuanbl. [lnaBiieHwe W KpUCTaUIM3alus. YJeiabHas TEIUIoTa IUIaBJICHUS.
Cybnumarusi.

YpaBHeHHE TEIJIOBOTO OajlaHca.

TexHudeckue yCTpOHMCTBA M NPAKTUYECKOE IMPUMEHEHHE: THUTPOMETP M IICUXPOMETP, KaJlOpUMETP,
TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MTApOB.

Kunenue npu NoHWKEHHOM JAaBJICHUHU.

CriocoObl U3MepeHHs BIaKHOCTH.

HaGmroienne HarpeBaHus ¥ IUIABJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMoHCcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Pa3znen 4. DiiekTpoanHamMuKa

Tema 1. Inexmpocmamuka

OnexTpuzanus Ten. OIEKTpUYecKUi 3apsa. JlBa Buaa diekTpUuecKux 3apsanoB. [IpoBogHukw,
JTURJIEKTPUKU U TTOJYIPOBOIHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsija.

B3aumoneiicteue 3apsinoB. 3akoH Kynona. TodeuHbId 3J€KTPUYECKUN 3apsi. DIEKTPUYECKOE MOJIE.
HanpspkénHocte  anektpuueckoro mons. [lpuHuunm — cynepno3wiuy  3JIEKTpUYEcKuX mojied. JluHuum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MO,

PaGora cun »snektpoctarmueckoro moss. l[lorenmuman. PasHocte moreHnumanoB. [IpoBogHuku u
TUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM I0J€. J(nanexkTpuyeckas NpoOHUIAEMOCTb.

DnekTpo€MKocTh. KoHzeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEpPrus 3apsyKEHHOTO
KOHJIEHCATOopa.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE  MNPUMEHEHHUE:  JJIEKTPOCKOI,  AJIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allliTa, 3a3eMJICHHE BJIEKTPONpHOOpOB, KOHIEHCATOpP, KOMHUPOBAJIBHBIM ammapar,
CTPYUWHBII IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHIUIL ACHUCTBUSA 3JIEKTPOMETPA.

B3anMopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTU4eCcKas 3allluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTD IEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOpa OT IUIONIAIN IUIACTUH, PACCTOSIHUS MEXIYy HUMHU
U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenne 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEKTPUUECKUH TOK. YCJIOBMS CYLIECTBOBaHMS AJIEKTpUUYeCKOro Toka. Mcrounuku toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka LEenu.

DNEKTPUUECKOE  CONPOTUBJIEHHE. YAEIbHOE  CONpOTHBIEHUE BemectBa. llocinenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeTMHEHUE POBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.



DJIEKTPOJABUKYIIAsl CUJIa M BHYTPEHHEE CONPOTUBICHHE HCTOYHMKA TOKa. 3akoH OMa g MOJHOM
(3aMKHyTOI) 351ekTprueckoit nenu. KopoTkoe 3aMblkaHue.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBHUCHUMOCTb CONPOTHBIIEHHS METAUIOB OT
Temrneparypsl. CBEpXITPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuku. CoOCTBEHHAass M NPUMECHAs IMPOBOJAUMOCTBH IOJNYNPOBOAHUKOB. CBoiicTBa p—n-
nepexoza. [loaynpoBoJHIUKOBBIE TPHOOPHI.

DNEeKTpUYECKHii TOK B pPACTBOpaX M paCILIaBAX 3JIEKTPOJUTOB. DJIEKTPOJIMTHYECKAs AMCCOLMALIMS.
DIIEKTPOJIN3.

DnekTpuyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuuyeckue ycTpoicTBa M MPAaKTHUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HICTOYHUKH
TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPHUOOPHI, TEPMOMETP COMPOTHBICHUS,
BaKYyMHBIH AHOJ], TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AUO]], FaIbBAaHHUKA.

Jlemoncmpayuu

N3mepenue cuiibpl TOKa U HAIIPSIKEHMUSL.

3aBUCHMOCTb CONPOTUBICHUSA LHWJIMHAPUYECKUX IPOBOJAHMKOB OT JUIMHBI, IUIOIIAAU IONEPEYHOro
CEYEHMS U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

IIpsimoe m3MepeHue AMIEeKTpOoABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHME TaJlbBAHMUECKOTO AJIEMEHTa U
OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIIEHNS METAJIJIOB OT TEMITEPATYpHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydyeHne cMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaABIKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

Hab6mronenue sanexrposnusa.

MesknpeamMeTHble CBSI3H

Nzydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM COAEPKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvle noHamus, CBSI3aHHbIE C U3yYEHUEM METOJI0B HAYYHOT'O IMO3HAHUSA: SIBIICHHUE, HAyYHBIH
¢akt, runoresa, Gpunyeckas BeJIMUMHA, 3aKOH, TEOpUs, HAOIIOACHNE, SKCIIEPUMEHT, MOJIEINPOBAHNE, MOJIETIb,
U3MEpEHHE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHUH, TUHENHHas (QyHKIM, apaboia, runepoosna, ux rpadpuku
U CBOWCTBAa, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIMHA HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonoeus: mexaHuueckoe IBM)KEHHE B JKUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpPraHMU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TeEJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOJINTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

Tl'eoepaghus: B1axXHOCTH BO3/lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeus: mnpeoOpa3zoBaHHe IBHKEHHUI C HCIMOJb30BAHHEM MEXAHM3MOB, YU€T TpEHHUS B TEXHUKE,
MOJALIUIHUKY, HUCIOJb30BaHUE 3aKOHA COXpPAaHEHHs] UMIyJbca B TEXHHKE (pakeTra, BOAOMET U Jpyrue),
JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOH XOJOAMIBHHUK, KOHIUIMOHEP, TEXHOJIOTUHU
IIOJIyYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCIE€ HAaHOMAaTepUaJIOB, U  HAHOTEXHOJIOTHUH,



ANIEKTPOCTaTHYECKAss ~ 3alluTa,  3a3eMJICHHE  JJCKTPONPHUOOPOB,  KCEPOKC,  CTPYHHBIH  TPUHTED,
3JIEKTpOHArpeBaTeIbHbIe IPUOOPHI, HIEKTPOOCBETHTENbHbIE TPUOOPHI, TATbBAHUKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpenmera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3MKa» JOJKHBI OTpa)karhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, MMO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HATPaBIICHUN BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OOy4aromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 0OIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYECKUX T'YMaHHUCTHYECKHX M JEMOKPAaTUYECKUX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO [IEATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3HIEeCcKOil HayKe;

5) TpyaoBOro BocnuTaHMS:

WHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHOW IeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE W OCYIIECTBIICHUE JICHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUM 10 (pU3UKe;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMpOLIECCe U3YUEHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITENbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (DOPMYIMPOBATh M aAKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBICHUSAX;

pa3pabarbIBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

BJIa/IeTh HAyYHOW TEPMUHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMH W METOAaMH (pU3M4ecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOCKTHON JEATeTLHOCTH B 00IacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHus 3a7a4
buznyecKoro cogepxaHus, NPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTH MO TOJYYSHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3jMYHBIX YYEOHBIX CHUTyalHMsiX, B TOM 4YHUCIE TIpHU
CO3/IJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbBIABUTATh
TUNoTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJsl JO0Ka3aTelIbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

AQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HaHUS M0 (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATEbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC IOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.



Pabora ¢ undopmanmeii:

BJIAJCTh HaBBIKAMH MOJy4YeHUs MH(opManuu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEILHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (GOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh MH(POPMAIHY;

UCIIOJIBb30BaTh CPEACTBa HMH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PECypcOCOepEKEHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301IaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTtax ¢ y4ETom
Ha3HaueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpUH, BBIOMpas ONTUMANbHYIO (GopMy
IPE/ICTaBICHNS U BU3YATH3aLUH.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISATH OOIICHHE HAa ypoKaX (PU3UKU U BO BHEYPOUHOU JEATEILHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHRIX CUTYallui U CMATYaTh KOH(INKTHL,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHMS C HMCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHONU PaOOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OPraHHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTMKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, pPACHPENEISITh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 yYaCTHHKA KOMaHJbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHUBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYaLHsX,
MPOSIBIISATHE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENILHO OCYIIECTBISITh IMO3HABATENBHYIO JESTEIBHOCTh B 00NMacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PacuETHBIX M KAauyeCTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MIPUOOPETEHHBIN OIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMU B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPO.Ib, IMOLMOHAIBLHBII HHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYallUMsIM, BHOCHUTb KOPPEKTUBBHI B JESTENbHOCTb, OLICHUBATDH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTENBHBIX MIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAHU3E PE3YIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYyYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHUSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATIBHOU C(hepbl, OBITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaThCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTMIKEHHIO LEIM M YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEpPaxX posib U MecTO (U3NKU B (POPMUPOBAHUM COBPEMEHHOU
HAay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPLOE TEJIO, WACANbHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KUAKOCTEH M TBEPABIX TEJ, TOUYCYHBIA DICKTPUYECKUH 3apsl IPH PEIICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (hpu3MyecKue SBICHUS (TMPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSMOJMHEHHOE [BUKEHHE, CBOOOJHOE MaJCHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMopaeucTBue Tein, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX TeJ, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oXJaXJeHUN), TEINIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KPUCTAIIIN3aL1s,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBIIICHHE JABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPBITOM
coCyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3aps/I0B;



ONKCHIBAaTh MEXaHMUYECKOE ABI)KCHUE, UCIOJIb3YS (hU3MYECKHe BEIMYHHBI: KOOpAWHATa,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIYJbC Tejla, KMHETUYECKas
DHEprus, MOTCHIMANbHAS DJHEPTHs, MEXaHW4ecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUHHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, WCIIOJIb3Ys
¢usznueckue BEIMYMHBI: JaBIIEHWE Tas3a, TemIepaTypa, CpedHssli KHUHEeTHYecKas JHeprus
XAaO0THUYECKOT0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((QUIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUIBLHO TPAKTOBATh PUINYECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYUH,
uX O00O03HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (HU3HUYECKYIO
BEJIMYMHY C IPYTUMHU BEJINYNHAM;

ONMCHIBATh U3YUYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(Tporecchl), UCTONb3ys (U3UUECKHUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKoe TOoJe,
HaIpsOKEHHOCTh IMOJIS, IOTEHLUMAN, pa3HOCTh ITOTEHUUAIOB; IpPU OMNHCAHUM IPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIMHAMU;

aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3MUECKUEe 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHIMI CYNEPHO3ULINUNA CUJ, IPUHLIUII
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
ANIEKTPUUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIC TIPUHITUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBUS X O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONB30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POPMYyIUPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpSMble U KOCBEHHBIE H3MEpeHMs] (DU3MUECKHX BEIWYMH, MPH ITOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIONb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpsIMBIX U3MEPEHHM, MPU HATOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUpPOBATH pPE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHJE TAOIUIl U rpadUKOB, 1€TIaTh BBIBOIBI
10 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyI0BAHHUS;

pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAUMBIE A €€ pEelIeHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;



penaTh KauyeCTBEHHBIE 3a/aYd: BBICTPAUBATH JIOTMYECKU HEMPOTHBOPEUYUBYIO LEMOYKY
paccyXJIeHHIi ¢ OITOpON Ha U3Y4EHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCMONB30BaTh MPH PEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

NPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOpPETHUECKHE 3HAaHMUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU Ui
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIleHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIE, MIaHUPOBaTh paboTy
TpyNObl, paloOHaIbHO pacHpelessiTh OOS3aHHOCTH W  IUIAHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, aJICKBaTHO OLIEHMBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB T'PYIIIbI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
' A e https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI 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 pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 bubmunoreka LIOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa [OK
v A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢pusuku B

) dbopMHUpPOBaHUH COBPEMEHHOMN | bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NEeATEIbHOCTH JIIOICH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO | bubmoreka [IOK
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE NpSIMONMHENHOE | Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobOomHoe majieHne. Y CKopeHue | bubnuotexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.

7 JIBmykeHHEe MaTepUaIbHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmunoreka LIOK



https://m.edsoo.ru/ff0c32e2
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HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 Cynepno3uiuu cuil. Bropoit 3akox Bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3be8
HrroToHa am1st MaTepuanbHON TOYKU

10 Tpetuii 3akon HeroToHa miis bu6nuoreka [IOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu I[BI/I)P;(GHI/II/I bubnmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH ra3e
[ToctynarensHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tesa
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprus. Bu6muotexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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[lorennumanbHas 3HEPTUS yIPYro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbple U HEMOTEHIUAIBHBIE
cuiibl. CBsA3b paboThI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponbHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp



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

Ilenbcus

HUneansueiii raz B MKT. OcHOBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubmmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona
27 3akon [lanpToHa. 'a30BbIC 3aKOHBI
JlaboparopHas paboTa
73 «HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMmH COCTOSHUS
Pa3peKEHHOr0 ra3a
29 N3omnporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
30 crroco0n! e€ m3meHeHus. KoanyaecTBo bubnuotexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunael renonepenaun bubmmorexa [OK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoThI Npu bubmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
NIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc
34 HeobpaTumocTs poIeccoB B bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupoae. Bropoi 3akoH
TEPMOJINHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/ remoBoit

but6mmoreka [IOK

35 MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodIeMbl
TEIJIO3HEPTEeTUKU
13 O6o0maromuii ypok «MonexkysipHas bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHTtponbHas pabota mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALUS. Bu6muotexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa OK
Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOMCTB KpuUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c6510
Kpuctamuibl. COBpeMEHHbIE MaTepHUAaIIbI
[TnaBneHue M KpUCTAIIA3AITHS.
43 VY nenbHas TEII0Ta MJIaBJICHUS bubmorexa [IOK
g ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 YpaBHEHHE TEIIOBOTO OaaHca
PABHCHHE TEIIOBOT i https://m.edsoo.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeUHBIN 3JIEKTPUYESCKUI bubmmorexa LOK
y ’ p https://m.edsoo.ru/ff0c6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
43 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 nois. [Torennuan. PasHocTh bubnnorexa LIOK
) At https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
IIpoBOAHUKY U TUDIEKTPUKHU B
50 anpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konnencaro
p a P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHCcaTOpa. DHEPrUs 3apSKEHHOTO bubmmorexa [OK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOT0 IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3alUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHHE HIIEKTPOIPrUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHHUKOB. JlaboparopHas pabota
«M3ydeHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

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

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblit ypok. KonTposibHas
pabora o Teme "InexkTpoauHamMuka' /
Bcepoccuiickas mpoBepodHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«OnexTponuHamukay / Beepoccuiickas
npoBepovHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COHpOTI/IBJIeHI/IH MCETAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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DIIEKTPUUYECKUI TOK B BaKyyMe.

62 CBolicTBa 3JIEKTPOHHBIX MyYKOB 1
[omynpoBoiHUKH, UX COOCTBEHHAS U

63 npuMecHas poBoauMocTs. CBOMCTBa 1 bu6nuorexa [IOK
p—n-nepexona. [lonynpoBogHuKoBbIE https://m.edsoo.ru/ff0c84ae
npubopHI
DJIEKTPUUYECKUH TOK B paCTBOpax v

64 pacriaBax 3JIEKTPOJIUTOB. 1 bu6nuorexa [IOK
DIEKTPONUTHYECKAs! JUCCOLHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPONN3
DJIEKTPUUYECKUH TOK B ra3ax.
CaMOCTOSITeIbHBIN U bubnuoteka [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNeKTpUUYECKHe MPUOOPHI U

66 YCTPOMCTBA M UX MPAKTUYECKOE 1 bu6nuoreka [IOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH
KoHTtponbHas pabota mo teme

67 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [IOK
3JIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX cpeaax»

68 PesepBHblil ypok. O600maomuii ypok | bubmmoreka [JOK

o temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0c84ae
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCuYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIINA CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUYECKUU 3apsii — IPU PpELICHUU

buznuecKux 3aaa4d

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBMKEHUE, CBOOOIHOE TaleHUe
TeJd, JBWKEHHE MO OKPYXHOCTH, WHEpLUs, B3aHUMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Teln TpU  HarpeBaHHH
(oXJTaXIeHNHN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPBITOM COCY/E,
CBSI3b MEXAY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoleccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (U3HUECcKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETUYecKas DHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUs W EAMHUIBI, HAXOAUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIJIOBEIC




SBIICHUS, UCHOJB3Yysd (U3MUECKHE BEIWYHMHBI: JaBJICHHME rasa,
TEMIIEpaTypa, CpEeAHsAs KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBH)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KOA((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICIT
UCIIOBb3YEMbIX BEIMYHMH, WX O0O3HAYEHUS M EIUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUUECKUE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCMONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TIOJIS, TMOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OINMCAaHHWH TIPAaBUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIBb3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHHUIBI; YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYMHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKHUE TMPOLECChl U  SIBICHUSA, HCIOJb3YS
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl WMITYJIbCa, MPUHLHUI CYNEPHO3ULIUUA CUJl, TPUHIIUIT
pPaBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHS MOJEKYNI C
abCONFOTHON TeMIepaTypoi, MEPBbI 3aKOH TEPMOJWHAMUKH;, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS HX 0€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U




HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOI‘pGHIHOCTGfI I/IBMepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIIHMYHHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYUH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yabTaTaM HCCICI0OBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (hU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ peleHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IMOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MNpU  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKa, CTPYKTYPHUPOBAHUS,
MHTEpPIpETAllMd M TPEJICTABICHUS y4eOHOM W HAay4HO-NOMYJISIPHON
uHpOpMalUY, TOJYYEeHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTE TpUMEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH Py 0OpalleH!: ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJII COXPAHCHMs 3I0POBbs H

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiciirTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaeMoil mpoodieMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3nena

Koxa npoBepsiemoro
3jJIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHMW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOBbI ITO3HAHMS OKpYXkKarolero Mupa. Posb
JKCIIEPUMEHTa M TEOpUU B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3NYeCKUX SABICHUH U
npoueccoB. Hayunsie runores3sl. Ouzndeckue
3aKOHBI U TeopuH. ['paHUIIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecro (Qu3MKu B
dhopmMupoBaHUHT COBPEMEHHON  Hay4HOU
KapTUHBI Mupa, B [IPaKTUYECKON

NEeITEIbHOCTH JTIOIEH

MEXAHHWKA

##HPar#KITHEMATHUKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOT'O ABHXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBOKEHUE. I'padpuxu
3aBUCUMOCTH KOOP/MHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NIEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPCMCHUA




CBoOoaHoe majienue. Y cCKopeHue CBOOOTHOTO

HajcHus

KpuBonuneiinoe paBwxeHue. PaBHOMepHOe
NBWKEHHE  MaTepUalbHOM  TOYKM IO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMHUTEIIBHOE YCKOPEHUE

Texnuyeckue YCTPOMCTBA: CIIUJIOMETD,
IBYKCHHE CHapsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThl. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccaenosanue
COOTHOIICHUSI MEXKy MyTSIMH, MPONICHHBIMU
TEJIOM  3a  IOCJIEIOBATEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hyo. M3ydeHue NBUKEHHUs IapUKa B BA3KOU
KUIAKOCTU. V3ydyeHme  JBUXKEHHA  Telna,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

#HPari# IMHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBLHOCTHU I'annnes.
IlepBeit 3akoH Hbrorona. MHepruanbHbIe

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

223

Bropoii 3akoH HberoroHa mis MarepuanbHOU
TOYKM B HWHEPUMAIBHOM CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HeloToHa and

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHUS. Cuia TSKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIBKCHU A u cuiia TPCHUMA IIOKOAI.

Koaddumnuent tpenns. Cuna conmpoTUBICHHS




IIpH ABVXXCHUU TEJia B JKUAKOCTH WM Ira3c

2.2.7

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBHUXCHUC

a0CoOOTHO TBEPJOTO Tena

2.2.8

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpalllCHHUS.
[Inevo cunbl. YcaoBUA paBHOBECUS TBEPIOIO
tena B UCO

229

TexHudyeckne  yCTpOMCTBA:  IOJAILIUITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue paboTel. U3yueHne ABUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B jAepopmMupyeMoll TpPYyKMHE U PE3UMHOBOM
oOpasme, OT BEIWYUHBI UX JeGOopMaIIHH.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIleHUs

23

3AKOHBI

COXPAHEHUMA B MEXAHUKE

2.3.1

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI
MaTCpraJIbHBIX TOYCK. I/IMHyHBC CHJIbl "

HU3MCHCHUEC NMITYJIbCa TCJIa

232

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE

233

PaGora cuiibt

234

MOoIIHOCTD CHJIBI

235

Kunernueckas sHeprus MaTrepraibHON TOUYKH.

Teopema 0 KHUHETUYECKOU SHEPIUU

2.3.6

IlorenumaneHas sHeprus. lloreHumanbHas
JHEprus YIpyro nepopMupoBaHHON
npykuHbl. [loTeHnManbHas DJHEprus Tena

BOJIM3U MTOBEPXHOCTH 3eMIIH

2.3.7

HOTGHI_[I/I&]'II)HBIG N HCINOTCHLMAJIBHBIC CHUIIBI.
CBs3b pa6OTH HCIIOTCHIMAJIBHBIX CHUII C
N3MCHECHUCM MEXaHUYeCKOM OHEPIrun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnueckue yCTpOWCTBA: JBUIKEHHE PaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydyeHue CBsI3U
5310 CKOpPOCTEM Teln MpU HEynpyrom yzaape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jIa

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUI

3.1.1

OcHOBHBIE HOJIOKECHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. bpoyHoBckoe
nskenue. Juddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUIL] BEIIECTBA

Mogenu cTpoeHusT Ta30B, KUIKOCTEH U
TBEPABIX Tel W  OOBSCHEHHUE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonuyecTtBo —BemiecTsa.

[TocTostHHast ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [llkana remneparyp Llenscust

Mopgens  uMAeadpbHOrO  rasa. OcHoBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHIECKOM

TCOpHUHU UACAIIBHOT'O Ira3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMM TEIUIOBOIO JBMXKEHUS

yactul rasa. [llxana remneparyp KenpBrHa

VpaBuenue Knanelipona — Mennaeneesa.

3akoH /lampToHa

l"azoBbIe 3akoHBI. M30mpoOIIECChl B U€aTbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp




3.1.10

[IpakTrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSTHUS

pa3pexEeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHs s

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O ra3a

323

Buael Temmonepenauu: TEmIONPOBOIHOCTb,
KOHBEKLIMs, U3NIydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

324

[TepBsIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

3.2.5

TermtoBsle mamuHbl. [IpuHUMIBL IEWCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanus SHEPrHU
B TemioBbiXx MammHaxXx. KoaddunueHt
none3snoro  geictBus  (mamee —  KILJ)

terioBoi MamuHbl. [ukin Kapao u ero KI1J]

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs mporeccoB B NpHPOJE.
TenuoBble JBUTATEIH. DKOJIOTHYECKHE

POOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue paboTsl. I3MepeHue yaeabHOR

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHaeHcarus. Mcnapenne




u KUIICHHE. VY nenbHas TerIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMITEPaTypbl

KUIICHUA OT JaBJICHUA

AOcoNIoTHAE ¥ OTHOCHTEIbHAS BIIAXKHOCTh

332 BO3ayxa. HacelenHslil nap
TBépmoe  Teno. Kpucrannnueckue u
333 amopdHbIe Tenma. AHH30TPONHS  CBOWCTB
o KPUCTAJLIOB. Kunkue KPUCTaJUIBL.
CoBpeMeHHbIE MaTEpHUAITbI
334 [InaBienne u Kpuctauzauus. Y aenbHas
o teriora TiaBneHus. Cyomumanus
335 YpaBHEHHE TEMIOBOTO OamaHca
TexHHUecKkne yCTpOWMCTBA: THUTPOMETP H
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHMH
o MOJIy4YEHHUsI COBPEMEHHBIX MaTepUaloB, B TOM
YHCJIe HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHUHI
337 [IpakTuueckue paboThl. N3mepenue
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
ny DnekTpu3anus Tejl. DIeKTpuyeckui 3apsia. JIBa
o BU/JIA AJIEKTPUUECKUX 3apsiIOB
[IpoBoaHMKHY, TURIIEKTPUKU u
4.1.2
MOJIYITPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictsue 3aps10B. 3akoH Kynona
4.1 DnexTpuuecKoe noJie. Hanps>x€unocts
415 ANEKTPUUYECKOTO OJIS. [TpuHuMnI
o cynepno3uuuu.  JIuHUM ~ HanpsHKEHHOCTH
AIEKTPUYECKOTO OIS
416 PaGora cunm  30€KTPOCTATUYECKOTO  MOJS.
o [Torenmman. Pa3HOCTh MOTEHLIMATIOB
417 [IpOoBOAHUKN M NUANEKTPUKH B IMOCTOSHHOM

SJICKTPUYCCKOM II0JIC. I[HBJIGKTpH‘-I@CKaH




IMPOHUIAEMOCTDb

DIIEKTPOEMKOCTb. Konpaencarop.
4.1.8 ONEeKTPOEMKOCTh IJIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHACHCATOpa
TexHuueckue  yCTPOMCTBA:  AIEKTPOCKOT,
419 ANIEKTPOMETP, DJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41,10 IIpakTnueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

IMIOCTOSHHBINA DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOSIHHOI'O

4.2.1 aNeKTpuyecKoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTOsTHHBIN TOK
422 Hanpsioxenune. 3akon OMa 1151 ygacTka enu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoe, napajieJbHoe,
o CMEIlIaHHOE COEMHEHNE TPOBOHHUKOB
Pabota anexTpudeckoro Toka. 3akoH JIkoyis
4.2.5
— Jlenna
4.2.6 MOUIHOCTB 3JIEKTPUUYECKOTO TOKA
anekTpoaBkymmas cuna (mamee — JJC) nu
427 BHYTPEHHEE COMPOTUBIIEHHE HUCTOYHUKA TOKA.
o 3akon Oma s TOJTHOW  (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ambikaHue
DneKTpoHHas MIPOBOIMMOCTD TBEPBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTUBJICHHS
o METaJJIOB oT TEeMIIepaTyphI.
CBepXmpoBOANMOCTh
Y DJIEKTpUYECKM TOK B Bakyyme. CBoiicTBa
o AJEKTPOHHBIX MTyYKOB
4.2.10 [MonmynipoBoHuku. CoOCTBEHHAs! M IPUMECHAs




MPOBOJUMOCTh TOJYIIPOBOAHUKOB. (CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBBEIE TPUOOPHI

DONEeKTpUYECKUt  TOK B DJIEKTPOJUTAX.
4.2.11 DIIEKTPOIUTHYECKAS UCCOLMAIIMS.

DneKTpoan3

DNEeKTPpUYECKU TOK B rasax.
4212 CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. Paznuunble THUIBI CaMOCTOSITEIBHOTO

pazpsaa. Monnus. [1nazma

TexHuueckue YCTPOMCTBA: aMIiepmeTp,
BOJIETMETp,  peocTaT, HCTOYHHKH  TOKa,
AIIEKTPOHATPEBATENbHBIC puoOpHI,
4.2.13 3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIPOTHUBIICHHUS, BaKyyMHBIN IO,
TEPMUCTOPHI U (doTope3nucTopsl,

MTOJTYITPOBOTHUKOBBIA THOJ, TaTbBaHUKA

IIpakTnueckue paboThI. N3zyuenne
CMELIAaHHOTO COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne 3OJIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnporusieHus. HaOmronenue

QJICKTPOJIN3a

YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

I'.4. Mskumes, b.b. byxosues, H.H. Corckuii mox pex. [lapdentreBoit @uznka 10 (6a30BbIii 1
yrinyonénnslii ypoens) [Ipocsemenne 2020

METOANUYECKHUE MATEPHAJIBI UIA YUUTEJIA

I'.4. Mskumes, b.b. byxosues, H.H. Corckuii mox pex. [lapdentreBoit @uznka 10 (6a30BbIi 1
yrinyonénnslii ypoens) [Ipocsemenne 2020

KacpsanoB B.A. ®@usuka 10. M. [Ipocsemenne 2020
O0P nuuensuonnsie («Harmsnnas gusmnkay, «Kusas Gpusnka» 1 coOCTBEHHBIE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
O0P munensuonnsie («Harmsannas gusukay, «KuBas Gpusznka» u coOCTBEHHbBIE



MHTEPHET bu6mnoreka [{OK https://m.edsoo.ru/ff0c8f6¢c

IIpuniaoxenne 1

JlemMoBepcUM KOHTPOJILHBIX paboT

KonTtponbnas pabora Nel

Al.

A2,

Ad.

AS.

Bl

KOHTPOJIBHAA PABOTA

BAPHAHT Ne 1

CucreMa oTcuera cCBsA3aHaA C MOTOIUKJOM. OHa sABJASETCH
HMHEePIHAJBHOM, €CJIM MOTOILMKJI

1) ABM>KeTCA PAaBHOMEPHO IO NIPAMOJJIMHEHMHOMY VYACTKY IIIOCCe
2) pasroHsAeTcsa MO NPAMOJIHMHEHHOMY YyYAaCcTKY IIIOCCe

3) ABH»KeTCA paBHOMEPHO IO M3BUJIMCTOI Jopore

4) MO MHEPIITUH BKATBHIBAETCHA HA Iopy

Ha JsieBOM pHCyHKE€ NIpPEACTAaBJIEHLI BEKTOP CKOPOCTH U BeEK-
TOP PaBHOAEMCTBYIOIIl€HI BCeX CHJI, AEHCTBYIOIIIHMX HAa TeJIO.
Kakoii 13 ueThIipex BEKTOPOB Ha IIPABOM PHCYHKE yKa3bIiBaeT
HaIIpaBJIEHHEe BeKTopa YCKOPEHHsA 3TOoro reja?

F 3
F 2
1

r

Cl

A®

A3. KocMOHaBT, Haxoaschk Ha 3emJie, MNPUTACUI]
cunoit 750 H. C kakoil NpHUOIM3HUTEIBHO C
npursiruBaTbca K Mapcy, HaXoOsiCbh Ha €ero
Panunyc Mapca B 2 pasa, a macca B 10 pas
3eMJIHu.

Ha PHCYHKe npenacTaBJIEeHBI Food 41
rpadbuuku 1 1 2 3aBUCHUMOCTH
MoayJieii CHJI YyHOpyrocte OT
Jedbopmanuu aJisi ABYX MOPy-
skuH. OTHOIIIEHUE 3KecTKocTeil

npyxuHa k, /k, paBHO: : ; >
0 x, CM

Y nepBo#i rpasm 6pycKa B ¢GopMe IapaJjiejernunena ILJIo-
manb 1 Koadb@UIneHT TPeHUus O CTOJ B 3 pasa 0OoJjbllle, 4yeM
y BTOpoil rpaHu. CorsiacHo 3aKOHY CyXOr0o TpPeHHusd IpHM Iepe-.
BOpauMBaHUM OpyCKa C IIepBOii 'paHU Ha BTOPYIO cuJja Tpe-
HUA OpycKa O CTOJI :


https://m.edsoo.ru/ff0c8f6c

dBa mapa maccaMu 1 Kr m 5 KI' CKpPENJIeHbl HEBECOMBLIM
crep>xkHeM. lleHTp mepBOro mapa OTCTOMUT OT IleHTpa BTO-
poro Ha paccroauue 90 cm. Ha KaKoM pacCTOSSHUU OT ILI€H-
Tpa O6oJiee TSMKEJIOro IIapa HAXOAHUTCHA IEHTp TAXMEeCTU
CHUCTEeMBbI?

B2. Bpycok maccoii 0,5 Kr npu»XaT K BepPTHKaJIbHON CTEHEe C CHU-

goit 10 H. KosdpodbunrieHT TpeHUA CKOJBKEHUA MEXIAY Opy-
CKOM U cTeHo!l paBen 0,4. Kakoii BelHYMHBI CHJIY HAIO0
IIPUJIOXKUTE K OpYCKY, UYTOOBI PaBHOMEPHO OIIYCKAaTEL ero
BEPTHUKAJIBHO BHU3?

Cl. Kakylo HadYaJbHYIO CKODOCTb HAaJ0 COOOGIIHUTL TeJy BBepX

BIOJIb HAKJIOHHOHM IIIOCKOCTH, YTOOBI OHO AOCTUIJIO €€ Bep-
IMUHBI? BhICcOTa HAKJIOHHOI IJIOCKOCTH 6 M, ee niamHa 10 M,

a KoopdpuureHT rpeausa 0,4.

KontpomnbHas pabota Ne2

KOHTPOJIBHAA PABOTA

BAPHAHT Ne 1

Al. «PaccrosiHre MeXAy COCEIHHMH UYaCTHIIAMH BeIllleCTBa MAaJlo
(0oHM mpaKTHYEeCKH CONPHUKACAITCA)». ITO YTBEPKAEHHUE CO-
OTBETCTBYET MOJeau

1) TobKO TBEpPABIX TeJ
- 2) TOABKO XHUAKOCTeil
3) TBEPABIX TEJN U KULKOCTEH
4) ras3oB, YKUIKOCTEN U TBEPIALIX TeJl

A2. Kak uaMeHHUTCA [aBJIEHHE HAEAJHLHOIO ONHOATOMHOI'O Iasa
IpH YBEJIMYEHUU CpPeJHeHl KMHEeTHYECKOH 3HEepruy TEeIJaOBOro
OBUJKEHHA ero MoJIeKyJ B 2 pasa M YMEHBLIIEHHH KOHIIeH-
Tpaluyu MOJIeKyJ B 2 pasa?

A3. Cpenusia KMHeTHUYECKAs] SHEPruA IMOCTYIIATEILHOTO ABHUKe-
HUS MOJIeKYJ rasa B OajsioHe paBHa 4,14 102! IIxx. Uemy
paBHa TeMIiepaTypa rasa B 3ToM OaJjiinone?



A4. Ha pucyHKe MOKasaHBI rpa@MKH YeThIpex IPOIEeCCOB M3Me-
HEHUS COCTOSTHUS HUAeaJbHOrO rasa. I/IBOXOpHLIM HarpeBaHu-

€M ABJISIeTCA IIpOoIlecC
DA

C
2)B <— T
3)C

4) D v

AbS. Tennosas mamumua ¢ KIII paBaeiMm 60% 3a HeKoTOpoe Bpe-
M#A HOJyYaeT OT HarpeBaTeJsi KOJUUYECTBO TEILJIOThI PaBHOeE
50 Ix. Kakoe KoOJIHMYeCTBO TeIJIOTHI MalllMHAa OTAAEeT 3a 9TO
RDEMS OKNVIKAWOIIIeHT cnene?

B1l. Ha pucyHKe nokasaH rpadhuK 3aBUCHUMOCTH JaBJIEHHA rasa B
3allagsHHOM CcOCyZe OT ero rtemmnepatypsl. O6beM cocyzna. pa-
BeH 0,4 m%. CKOJBKO MOJIeii ra3a COLEPXKXUTCA B 3TOM COCY-
ne? OTBeT OKPYIJIMTE OO IIeJIOTO 4YMcJia.

p, 10°I1a
1,29 ‘

1,1

1,0

0,9
290 300 310 320 330T IC ’

B1. neanbHblil 0THOATOMHBIN ra3 COBEPIIAET MEPEXO U3 COCTOSAHUS | B cOCTOsTHUE 2
n3o00apHo. KomndyecTBo TEIIIOTHI, TepeaaHHOE CUCTEME B 3TOM Tporiecce paBHO 225 k/[x. Kak
M3MEHUJIACh IPU 3TOM BHYTPEHHSIS SHEpIUs raza’?

B2 7

YcTaHOBHUTE COOTBETCTBHE MEXKAYy OCOGEHHOCTAMU MIPHMEHEe-
HUA IIepBOro 3aKOHA TEePpMOJAMHAMHMKUN K pPa3JIM4YHBIM H30-
IIpoieccaM M Ha3BaHUEM H3oIIpollecca.

OCOBEHHOCTU INPUMEHEHUA
ITIEPBOTO SAKOHA
TEPMOOMHAMIWKNA

HA3SBAHUE
IIPOITECCA



A) nsmMeHeHue BHYTPEHHEMN JHepruu rasa 1) U30XOpPHBIH

IIPOMUCXOAUT TOJIBKO 3a cUeT cOoBeplile- 2) agnabGaTHBIHI
HUsA paboThl, TaK KaK TeIJIOOOMEeH C 3) n3oTepMUUYEeCKHU
OKPY KaIIIUMU TeJIaMU OTCYTCTBYeET 4) nzobapHBIN

B) Bce mepemaHHOe ra3dy KOJIMYECTBO Te-
ILJIOTHI UAEeT Ha HN3MeHeHUue BHYTpPEeH-

Hell sHepruu rasa

B) Bce mepegaHHOe ra3dy KOJIMYECTBO Te-
IJIOTHI UJET Ha coBeplieHue padoTsl,
a BHYTPEHHSsS 2Heprus rasa ocraercs

6e3 U3MEeHEeHN A

A

C1

Insi onpedeseHnss yAeJIbHOH TEIMJIOEMKOCTH BeILleCTBa TEJO Maccoit
450 r, sarperoe go temnepatypsl 100 °C, omycTuau B KajlopuMmerp,
cogepskamuit 200 r Bogel. HauanbHada TemMmepaTypa KajJopHMeTpa C
Bozoit 23 °C. IToce YCTaHOBJICHUS TEILJIOBOT'O PaBHOBECHUS TeMIlepa-
Typa Tesaa u BoAbl crasia paBHa 30 °C. OnpenenuTte yAeJbHYIO TEILJIO-
€MKOCThH BeIlleCTBa HCCJIeAyeMOro TeJjia. ¥ IeJIbHAA TEIJIOEMKOCTh BO-
ael  pasHa 4200 [k /(xr-K). '
npeHe6peub. OTBET OKPYTIJIUTE OO AECATHIX.

KonTponbnas padota Ne3

TerI0eMKOCTbI0O  KaJIOpUMeTpa

BAPHAHT N: 1

Al. Ha pucyHke n3o0paxéH rpa@uK 3aBHCUMOCTH CHJIBI TOKA OT
HAIIDAKEHUA Ha ONHOM ceKmuM TejeBusopa. KakxoBo compo-
THBJE€HHUE 3TOMH ceKmum?
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Paccunraiite ofImee conmpoTHB/IeHHME IeNH HAa PHUCYHKE, €CJH COIPO-
THUBJIEHHE OZHOIr0 pesucropa R.

A3

OnpefenuTe 3HaUEHHE CHJILI TOKA M HANPAMKEHUA Ha KaXIOM pesH-
cTope, IIOJIHOe COIIPOTHBJICHUE, MOJHYIO CHJIy TOKAa M IIOJIHOE HAaIpi-
JKeHHEe YYacTKa. SaloJHUTe TabJauILy.

R, = 20 Om
R, = 30 Om
R; = 50 Om
R, =15 0m
R, =10 Om
I=5A
I | I, | I | I, { I, (U, (U, |U;g |U, |Us| R | I | U

A4. K MCTOYHMKY TOKa ¢ BHYTPEHHHMM compoTuBieHHeM 2 Om
noxkJaouuan peocratr. Ha pucyHKe nmoxka3aH rpa@uk 3aBHU-
CHUMOCTHA CHJEI TOKA B PeocTaTe OT €ro conporuBieHusa. Ye-
my paBHa IJIC mcTouHUKA TOKA?

I,A\
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A5

ITpu cuie Toka B BneKTpUYecKoil menn 0,3 A COMPOTHURJICHHE JIAMITBI
paBHO 10 OM. OnpezenuTe MOLUIHOCTH 3/MEKTPHYECKOTO TOKA, BBHINE-
JIAIOIIYIOCH HA HUTH JIAMIIHL,

Bl. B umenwm, cocroameit us ncrounuxa toka ¢ IIC 6 B u BHYT-
peHHUM comporusieEneM 2 OM, BOBHUKAaET cuaa ToKa 1 A.
KaxoBa Oyger cuna TOKa B IeOH, €CIH COOPOTHUBICHHE DPEO-
cTaTa yMeHBIIUTH B 4 paza?



B2. K xoHOaAM AJIMHHOTO OJAHOPOJHOTO IIPOBOJHUKA NPHJIOMKEHO

Hanpsokeane U. IIpoBox yKOpPOTHJIM BABOE M HPHJIOMKUIN K
HeMy npe)kHee HamnpsikeHue U. UTo mpomsoUaér npu 3TOM C
COIIpOTMBJI€EHUEM IIPDOBOJHMKA, CHUJIOH TOKa M MOII.IHOCTBIO?

K xampoit mosuumu mepsoro croiabia moxGepuTe COOTBETCT-
BYIOLIYIO MO3UIIVIO BTOPOTO ¥ 3allMIINTE B Talauuy BrIGpaH-
Hble HUGPHI 0L COOTBETCTBYIOIIUMH OYKBaMH,

OPUBNYECKUE BEJIMYUHDBI
A) compoTuBJIeHHe IIPOBOAHUKA

B) cuna Toka B IPOBOAHUKE

B) BeIZERAOIMAACT

Ha NPOBOAHNMKE MOLIHOCTH

X NBMEHEHUE
1) yBeauuurcsa

2) yMeHbOIUTCA
3) He UBMEHHUTCS

A

B

Cl. Yemy paBHa sHeprus KoHjxeHcaTropa €émrxoctu C, IOAKJIO-
YeHHOr0 IO JIEKTPHYECKOH cxeMe, HpeACTaBJICHHON Ha pPH-

cyHke? Beanunusl &, R U r cyuTaTh U3BECTHHIMH.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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