MUHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EJEPAIIAN
MBOY COHLI Ne 256 'O 3ATO ®oxuno [Ipumopckuii kpaii

TOUKA ! POCTA

PACCMOTPEHO YTBEPXJIEHO

Ha 3aCEIaHUH Hupexrop MBOY COILL
METOJIMYECKOTO COBETA No256 H. B. MapkoBa
[Tpotokon Ne 1 [Tpuka3 Ne 90 - ont

oT «27» aBrycta 2024 . oT «29» aBrycra 2024 r.

(" ﬁ JTOKYMEHT MOJINCAH )
JIEKTPOHHOI NOAMUCHIO

CBEJIEHUS O CEPTUD®UKATE SOI1

Ceprudukar: 00FEF2CDFE817895FD3B15BB2743C8123E
Brnaneneun: Mapkosa Haranes Bagumosna
JeiictButenen ¢ 29.08.2023r. mo 21.11.2024r.

\_ J

PABOYASA ITPOTPAMMA 110 ®U3UKE

B PaMKaX permoHaJbLHOro npoekra «Touka pocra
(ID 4112189)

it obyuarormuxcs 10 kiraccos

CocraBnena yuuteneM (GU3NKA
ITpoTacosoii C.B.

'O 3ATO ®oxuno 2024-2025



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCHHUTAHHS U
KOHIICTIIIUMA TIpEeTNo/ilaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Tporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maaHUupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3yJbTaTaM OOy4EHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alli MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YUE€OHBIMU NpeaMeTamMu. B Hell onpeenstoTcs OCHOBHBIE
1IN U3y4eHUus (PU3UKU Ha YPOBHE CPEAHEro oO0IIEero o0pa3oBaHus, JIaHUPYEMbIE
pe3yapTaThl  OCBOCHUS Kypca (PU3MKH: JIMYHOCTHBIE, METamlpeIMETHEIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHMS Kypca (PU3nMKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThI 10 T0J1aM O0y4YEHUS;

e cojepkaHue yueOHoro nmpenamera « Du3nkay mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAs B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomieM mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUUIS €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEJAMETOB, TOCKOIbKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOM BKJI1a/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaronuxcs, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUY UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pu3uku i ypoBHS CpeAHEro 00111ero 00pa3oBaHus OJI0KEH
psI UAEeH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COJACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npeanoaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX NPWIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEJIECHUSA DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKM Ha YpOBHE CpEIHEro 0OIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlst 6a30BOro ypoBHS Kypca (PU3UKHU — 3TO UCHOJIb30BAaHUE CUCTEMbI ()POHTATIbHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObETUHEHBI B OOMIMUNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX PaboT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISL U OLICHKHU, OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTeIbHOrO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHMPOBAHUS M OCHalleHHus KabuHeTta ¢usuku. [Ipu
TOM OO0EcreunBaeTcsi OBJaJCHUE OOyYaromMMHCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTAaHOBKY OIIBITOB MO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNsieTCsl peIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaKk W MHTETpUpPYs 3HAHUSA M3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3a/laHUsl Ha



OOBsSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUW W MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromme BBIOOpa (HU3UYECKOW MOACIU IS CUTyalWH IPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ Tpedboanusimu I'OC COO k maTepuaibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mpoiecca 0a3oBbld ypOBEHb Kypca (M3HKKM Ha YPOBHE
cpenHero ooOmero oopa3oBaHUsl JTOJDKEH H3YydaThbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOnHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE JJIS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMeE 10
bu3HMKe yUSeHUYECKUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHKE.

JleMoHCcTpalluoHHOE  00OpyJoBaHUE (opMUpyETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH ©  MPOIIECCOB, JOMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUM.

JlaGopatopHoe o00O0Opy/IOBaHUE [JII YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTH4ecKkue KOMILIEKTHI
7a060paTOPHOTO O00OPYAOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

e (opmupoBanue wHHTEpeca M CTpEeMJICHUS OOYYAOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUpOBaHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK Pe3yIbTaTa U3yUCHUsI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHUS C HCIOJb30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3aa4y B

npoIiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPOPU3HUKHY;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOEHHE CHOCOOOB pELICHHs pa3IUYHbIX 3aJad C SBHO 3a/IaHHOM
¢u3znyeckoil Monenblo, 3ajay, MOoJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOILIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHWPOBAHMSI U INPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTUSL YMEHUH MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

oOpazoBaHus 0TBOAUTCA 68 YacoB (10 2 yaca B HEJEIIIO).

[Ipennaraemerii B mporpamMmme mo ¢U3MKE TMEpeueHb Ja0opaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWUTEIb JEJIaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIUMBUIYAJIBHBIX
O0COOEHHOCTEN 00yJarouXCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MATEpUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTUS yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUSI MEXaHWYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHUMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUsl ra3oB, >XKHIKOCTENM U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  yYpaBHEHHE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Ta3a. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K H3omporeccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TemuioBord MamuHbl. I{ukn KapHo um ero ko3pduIMeHT IOJIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Teja MpU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1MabaTHOMY PAaCIIUPEHUIO BO31yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Vcnapenue u xkuneHue. AOCOIIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue kpucramuibl. CoBpeMeHHble Marepuansl. [lnaBneHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH IOJIYYEHUSI COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpOBOIHMKM,  JAMBJAEKTPUKHM W MOJYIPOBOJHUKH. 33aKOH  COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHuumn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro nojsi. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3aumoaeiicTBuE HA3JIEKTPU30BaHHBIX TE.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUICKTPUYECKON MPOHUL[AEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEILIAHHOE COEIMHEHHUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: amIepMeTp,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HATIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHUMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUANOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaXkTaHCKON UAEHTUYHOCTH, NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJ00aIHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUS! (PU3HKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEA0BATENbCKYIO €SI TEIbHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIJIS I0Ka3aTelIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHHMS B pPas3lIMYHBIX (GopmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIUKTHBIX CHTyallMd ©  CMSTr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0TO YieHA KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLIEHKU CUTYyallud, BEIOOpa BEPHOTrO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TIPH aHAINW3E pe3yIbTaToOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIN WHTEIJICKT, TIPEATOIaTr AFOTIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE MEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BHICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpax pojb U MECTO (PU3NKUA B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUYKa, UHEpIHUaIbHasl CUCTEMa OTCYETA, AOCOIIOTHO TBEPJOE TENIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30MpPOIleccax, JICKTPU3AIMS Tell,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIUs, MEXaHUUYeCKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBIICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KOO(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAYECHMS] W €IUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHHUsS HWMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIOTHOM TeMIlepaTypou, MEepPBhIH 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHCHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIIMH, MPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacCHOTO MCIHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U TUIOTE3y y9eOHOTO IKCIIEPUMEHTA, COOMPAThH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYHH B BUJIC
TabuIl U TpaduKOB, IeJaTh BHIBOIBI IO PE3yJIbTaTaM HCCICAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OLIEHUBATh PEATBLHOCTH
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
[EMOYKY PACCYXJCHUW C OMOpON Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

MCITI0JIB30BATh MTPH PEIICHUH YYEOHBIX 33]1a4 COBpEMEHHbIE MH(GOPMAIIOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETAIUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOyIaeMyI0 HH(HOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JIJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TIpYyIIIE C BBIIOJHEHUEM pPA3JIUYHBIX COLMUAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO paCHpeeisTh OOS3aHHOCTH U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue
Ne (undgposbie)
pa3aesioB U TeEM Konrtpoabsubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoThI padoTbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
Kommnsrorep, MUKpoCKOI
OMOJIOTHYECKH,
nabopaTopHOE U
11 ®dusnKa U METOJIbI 5 bubmuorexa [JOK CMOHCTPALIOMHOE
' Hay4HOI'0 II03HAHUA https://m.edsoo.ru/7f41bf72 A patt
o0opyi0BaHue.
DNeKTPOHHBIEC TAOIUIIBI U
TUTaKaThI
Hroro no pazneny 2
Paznen 2. MEXAHUKA
Komnsrotep,
nabopaTopHoe U
JIEMOHCTPAIIIOHHOE
i
21 KiiHematika 5 bu6nuoreka [IOK obopynosanue. [lltarus,
https://m.edsoo.ru/7f41bf72 = rTpy3s1, OJ10KH, OpYyCKH,
JIUHAMOMETD.
DneKTpOHHBIC TaOTUITHI U
TTaKaThl
DneKTpOHHBIC TAOTUITHI U
2.2 Junamuka 7 bubmmorexa [JOK nnaK:fm KOMHBIOTeH
' https:/m.eds00.ru/7f41bf72 ' P,
nabopaTtopHoe 1



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

JEMOHCTPAIIMOHHOE
obopyoBaHue.

[ITaTuB, tuHAMOMETD,
nabopaTtopHoe u

53 3aKOHBI COXPAHEHUS B 6 1 1 bubnmoreka [JOK JIEMOHCTPAILIMOHHOE
' MEXaHHKe https://m.edsoo.ru/7f41bf72 = oGopynoBanue.
DJNEeKTPOHHBIC TAOIHIIBI 1
TUTaKAThI
Wroro mo pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1

3.2

OCHOBEI
MOJIEKYJISIPHO-
KHUHETUYECKOMH
TEOPUHU

OCHOBBI
TEPMOJIMHAMUKH

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

JlaGopatopHbrii
TEPMOMETP, JATYUK
TEMIIEPaTyPHI,
nabopaTopHOE
o0opyoBaHue,
JIEMOHCTPAIIIOHHOE
o0opyI0BaHueE.
DNEeKTPOHHBIE IIAKaThl U
Tabauiel. Moaenn
CTPOCHHSI Ta30B,
KHUJIKOCTEH M TBEPIBIX TEI

JlaTuunk naBieHus,
1ab0paTOPHBIN TEPMOMETD,
JATYUK TEMITEPATYPHI.
DNeKTpOHHBIC TAOTUITHI U
TUTAKATHI.



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

JlaTuuk naBieHus,

ArperaTHble
bubnmoreka [JOK nabopatopHoe U
3.3 COCTOSIHYSI BEIIIECTBA. 5
https://m.edsoo.ru/7f41bf72 JIEMOHCTPALIMOHHOE
®dazoBble IEPEXObI
o0opy0BaHNEe, KOMITBIOTED
Hroro no pazaeny 24

Paznea 4. JIEKTPOJAUMHAMUKA

bu6nuoreka [IOK DNEKTPOHHBIC TAOJHUIIBI U
4.1 C) 10
fleKTpocTaTIIA https://m.edsoo.ru/7f41bf72 LJIaKaThl
JIByxKaHaibHast
MpHCTaBKa-ocIuuiorpad,
o TosHHEL 3BYKOBOU T€HEpaTop,
. HaOOp MPOBOJIOB.
4.2 ANEKTPUYECKUN TOK. 12 bubnuotexa [HOK IR e—
' ToKH B pa3sIUYHBIX https://m.edso00.ru/7f41bf72 P T
MOCTOSTHHBIN MTOJIOCOBOM
cpenax
MarHur, J1abopaTopHOE U
JIEMOHCTPAIIIOHHOE
o0opynoBaHue
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 68
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ITOYPOYHOE INIAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoxka Koutpoabubie I[IpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

®dusrka — HayKka 0 IPUPOJIC.

1 Hayunsie MeT(})] bl HO?I,)H;HIfﬂ 1 bubmorexa HOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B
(GhopMHPOBaHUK COBPEMEHHOMN

9 Hay4YHOU KapTHUHBI MUDA, B 1 bubnuoreka [{OK
MPAKTUYECKOU IESITETBHOCTH JIOICH https://m.edsoo.ru/ff0c33e6
(BxJtag 0TeUeCTBEHHBIX YUEHBIX B
pa3BUTHE HAYKH)

MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [{OK
nBwxenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOpOCTh, yckoperue (MI)

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubmmnoreka HOK
nsmkenne  (MI) https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubmmnoreka HOK
newkenue (MI) https://m.edsoo.ru/ff0c372e
CBobOoniHOe nmajieHne. Y ckopeHue

bubnunorexa LIOK
6 CBOOOIHOTO NAaJICHUS 1

(OKusub u nesitenbHocTh I, Tanmes)

https://m.edsoo.ru/ff0c39cc
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KpusosnHeliHOE NBUKEHUE.

. bubnuorexa [IOK
7 JIBukeHre MaTepUaaIbHOM TOUKH 110
https://m.edsoo.ru/ffOc3ada
okpyxuoctu (MI'; KM)
[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. UnepuuanbHble CUCTEMBI Bu6muoteka [JOK
orcyeta. IlepBblii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
(Ur; MTI')

Macca tena. Cuia. [punnun

9 Cyneprno3uiuu cuil. Bropoi 3akox bubnnorexa [JOK
Hprotona miiga maTtepuanbHON TOUKH https://m.edsoo.ru/ffOc3be8
(Ur; MIN)

10 Tpetuii 3akoH HeroToHa niis bubnnorexa [JOK
MaTtepuainbHbix Touek (KM) https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

bubnunoreka LIOK
11 TsokecTu. [lepBas kocMudeckas
https://m.edsoo.ru/ff0c3d00
ckopocts (Ul; KM)

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubmuoreka [IOK
tena (KM; MI) https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia CONpOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
raze (KM)

[locTynarenbHOE U BpaliaTeibHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO BuG OK
14 tesna. MoMeHT cuiibl. [liieuo cuisl. nommorexa [

VYcnoBus paBHOBecHs TBEPAOIO Tela
(KM)

https://m.edsoo.ru/ff0c41a6
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15

16

17

18

19

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBbI MaTEPUAIIbHBIX TOYEK.
Nmmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTuBHOE IBUKEHUE
(Kuzsp u gestenpHOCTh K. O.
[unonkoBckoro)

PabGoTta 1 MOIIHOCTH CHIIBL
Kunernueckas sHeprus
MarepuanbHOR Touku. Teopema 00
M3MEHEHHH KUHETHYECKON SHEPruu
(Ul'; KM; MIN)

[ToTeHumanbHast SHEPTHSL.
[ToTeHumanbHast 3HEPTHS YIIPYTO
nedopMUpOBaHHON MPYKUHBI.
[ToTeHumanbpHas SHEPrys TEa
BOM3M nosepxHoctH 3emin  (KM)

[ToreHunanbHbIE U
HEeNoTeHUMaNbHbIe CUIIbL. CBs3b
palboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHHNEM MEXaHUYECKOHN HEpPTun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
Mexanuueckoil aneprun  (KM; MI')

JlaGoparopHas paboTa
«HMccnenoBanue cBs3u pabOTHI CUITBI
C U3MEHEHUEM MEXaHUYECKOH
SHEPrHH Tella Ha IpuMepe
pacTsHKEHHS PE3HHOBOTO KTyTa)
(KM)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c478c

C ucnonp3oBaHHEM

1 poBOrO
obopynoBanus «Touka
pocTay



https://m.edsoo.ru/ff0c43d6
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KonTtponpHas pabora o Teme

bubnunoreka LIOK

20 «Kunemaruka. JlnHamuka. 3aK0HBI
A https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE»
OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
21 Teopuu. BpOyHOBCKOE IBUKEHHE buGnuorexa [IOK
pHH. DPOY ' https://m.edsoo.ru/ffOc4dc2
Hudbdysus
(Pabotsr M. B. JJomoHocoBa)
XapakTep IBUKCHHS U C ucnosb30BaHuEM
29 B3aMMOJICHCTBHSI YACTHI] BEIISCTBA. U (poBOTO
Mopenu cTpoeHus Ta30B, JKUIKOCTEH o0opynoBanus «Touka
u TBEpABIX Ten (KM) pocta»
23 Macca monekyn. Konuuectso
BemectBa. [locTtostHHas ABoraapo
C ucnonp3oBaHueM
TennoBoe paBHOBecue. TemnepaTtypa
R 1 poBOro
24 u e€ n3mepenue. [llkana remneparyp
obopynoBanus «Touka
Henbcus  (Pabdotsr Lenbcus)
pocTtay
HUneanpuerii raz 8 MKT. OcHoBHOE
25 ypaBHenne MKT bubmuoteka [IOK
(OKusup u gesrensHocTh [1. U. https://m.edsoo.ru/ffOc4fde
Menneneena)
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKOM SHEPIUun bubnuotexa [JOK
JBUKECHUS MOJIEKYJl. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneitpona ( MI')
97 3akoH J/lambToHa. ["a30BbIC 3aKOHBI

(KM; MI)



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH

C ucnonab30BaHHEM
udpoBoro

28 MEX]y IapaMeTpaMu COCTOSTHUS ob0opynoBanus «Touka
paspexenHoro raza» ( KM; MI') pocTay
H3omnpornecchl B ueanbHOM rase u

29 ux rpz(’pnqecxoe MpeACTaBICHUE bubmmorexa [JOK

https://m.edsoo.ru/ff0c570e
(MI')
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 croco0On! e€ m3meHeHus. KoanyuecTBo bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHH: s https://m.edso0.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
raza

bubnunoreka LIOK

31 Buzpt rennonepeaatn (KM) https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.

39 KonndecTBo TENMIOTHI NpH bubmuoreka [IOK
Terutonepenave. AarnadaTHbIHM https://m.edsoo.ru/ffOc5¢c36
npoiiecc

33 [IepBblil 3aKOH TEPMOAMHAMUKH U bubmmnoreka HOK
€ro NPUMEHEHHUE K U30IpoIIeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccoB B

34 npnp(liae. Bropoit 1:3)a1<0H brbmmorexa [IOK

https://m.edso0.ru/ff0c6230
tepmoauHamuku (KM; UI')

35 [Ipunuun nevicteus u KIT but6mmoreka [IOK
TeruioBoit MamuHel  (KM) https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KIT/I



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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DKoJIoru4YecKue mpooIeMbl

37
terodnepretuku  (UI'; KM)
O06o0mmarmui ypox
38 «MOJIL:K JIL;IH HaS}I/I()bI/IBI/IKa OcHOBBI bubamorexa LIOK
P ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbhas pabota no teme
39 «MomnekynspHas ¢puzuka. OCHOBBI bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIl bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
amopdHbie Tena. AHU3OTPOIHS
42 CBofII)S)rB KpUCTAJIJIOB X;p KHe bubmmorexa [IOK
P AR https://m.edsoo.ru/ff0c65f0
KkpucTayibl. CoBpeMEHHbIE
MaTepuabl
[TnaBneHre U KpUCTATUTH3AITHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [IOK
A ' https://m.edso0o.ru/ff0c6708
CyOnumarnus
44 YpaBHeHHe TEII0BOroO OanaHca bubnnorexa [JOK
(KM; 4I) https://m.edso0.ru/ff0c6820
DneKkTpu3zanus Tei. INeKTPUIECKUn
45 3aps pZLBalllsH a DJIEKT I/I‘-IIG):CKI/IX Bubmmorexa [IOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
46 IIpoBOIHUKY, TUDIIEKTPUKH U bu6muoreka [JOK

MOJIYTIPOBOTHUKH. 3aKOH

https://m.edsoo.ru/ffOc6bcc
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COXPAHCHUS SJICKTPUUCCKOT'O 3apaa
(KM; UT)

B3aumoneiictBue 3aps10B. 3aK0H
Kyiona. Toueunslii 371€KTpUYECKUN

bu6nmoreka [IOK

47
3apsg https://m.edsoo.ru/ffOc6ced
(Kuzub u gesrenaprocTs L. Kynona)
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosunuu bubnuoreka [IOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edso0.ru/ff0c6df2
HanpspkéHHocTu  (MI)
Pabota cun 3eKTpoCcTaTHIeCKOro
bubnuoreka [{OK
49 ostst. Ilorenuman. PasHocts
https://m.edsoo.ru/ff0c6f00
noreHuuaios (M)
[TpOoBOTHUKY U AMDIICKTPUKHU B
50 3J'IpeKT I([)CTaTquI::KOM HOIJ)'Ie bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
51 Onektpoémkoctb. Konnencarop bubmuoreka [IOK
(KM; 4I) https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs bubmmorexa [IOK
A pa- P https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJCHCATOpa
C ucnonb30BaHUEM
JlaGopatopHas pabota "M3mepenue
-- " 1 poBOro
53 ANEKTPOEMKOCTH KOHJICHCATOPA
obopynoBanus «Touka
(KM)
pocTay
[IpuHIMI NEKCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOTro IpUHTepa.
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DneKTpocTaTUUeCcKast 3alluTa.
3a3emileHue AIEKTPOprUOOpPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
yuactka nienu  (UI'; KM; MI)

C ucnonab30BaHHEM

1 poBOro
obopynoBanus «Touka
poctay

56

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE
npoBOoAHKUKOB. JlaboparopHast
pabora «M3yueHnue cMenmanHoro
coenuHEHUS pe3ucTopoBy (KM)

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

58

PaboTa 1 MOLTHOCTH 3JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna
( Pabotsr X. Jlenna)

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuyeckoi nenu. Kopotkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouHrKa TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHIS
(KM; MI')

0.5

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DneKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAIIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

ONEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAS
Y IPUMECHAs1 TPOBOJIUMOCT.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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CaoiicTBa p—N-mepexo/a.
[MoynpoBoAHUKOBBIE TIPUOOPHI(
PaboThl 0TEUECTBEHHBIX YUEHBIX)

DNEKTPUUECKUH TOK B pacTBOPax U

62 paciuiaBax 3J€KTPOJIUTOB. 1 Bu6muoteka [JOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
Onektponmu3 (KM; MI)

DIIEKTPUYECKHUI TOK B Ta3ax.

63 CaMOCTOSTeTLHBIN U 1 bubnuoreka [{OK
HECAMOCTOSITENBHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Tnazma (KM)

DneKTpruuecKue mpruodopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuorexa [IOK
npuMmeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
6esomacHoctu (KM)

65 O6o06mmarmui ypox 1 bubnmnorexa [JOK
«DNEKTpOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «Qnekrtpocrartuka. [locTosHHBII 1 bubmmnoreka HOK
JJIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 KonTponbHas padbora no teme 1 bubmmnoreka HOK
"OnekTpoauHaMuka' https://m.edsoo.ru/ff0c8c56

68 O6o06maromuii ypok mo TemMam 10 1 bubmmnorexa [JOK
KJlacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. I'.A. Msxumes, M. A. Iletpoa ®usuka 10 k1. ®uszuka 10 knacc. ba3osrii
ypoBenb. Mockga. Jlpoda, 2020 T.
2. A.I1. PermkeBuy. CoopHEK 3a7a4 1o pusmuke. Mocksa, poda, 2005 - 2019 1.
3. Coopnuk 3amay o pusuke ms1 9 — 11 xmaccon. CocraBurens [.H.
CrenanoBa. M.: «IIpocBenienuey, 1996 r.
4.3ananus oOpazoBarenbHoro noprana Penry EI'D

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJISA
1. T4 Makumes, M. A. Ilerpoa ®@uzuka 10 k1. @usuka 10 kacc.
bazoBsiil ypoens. Mockga. Jpoda, 2020 r.
2. . Al PeimkeBuu. COopHEK 3a51a4 no pusuke. Mocksa, [poda, 2005 -
2019 .
3. Coopnuk 3anay no usuke s 9 — 11 xknaccon. CocraBurens ['.H.
CrenanoBa.  M.: «IIpocBemenue», 1996 r.
4.1O.A. CaypoB. ®usuka. [loypounsie pazpadbotku. 10 knacc. [locodue nms
o01eo0pa3oBaresbHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015
5. COOpHUK TE€CTOBBIX 3aIaHUM ISl TEMATHYECKOTO U HTOTOBOT'O KOHTPOJIS.
®usuka 10 knace. M.: «uremext-Lientp», 2004 r.
6. C.M. Annpromeukus, A.C. CnyxaeBckuii. ®usnka. « KoHCTpyKTOp»
CaMOCTOSATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmaccel.
7 .ITocobue nnst yuureneit. M.: [Ipocsemenue, 2010

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

1.)KuBas ¢usuka: oOydaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku ¢usuku ¢ ucnosibzoBanueM MurtepnHerta. http:// www.phizinter.chat.ru/
3.®usuka.ru. http://www.fizika.ru/

4 ®dusuka: KoJUeKIus onbIToB. http://experiment.edu.ru/

5.®Du3uKa: dIEKTPOHHAS KOJIISKIIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6.Karanor cceutok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys
/.becrutatHpie oOy4aronye nporpaMMbl o PU3MKe
http://www.history.ru/freeph.htm

8.JIabopaTopHbie paboThl 10 pusnke. BuptyansHbie 1abopaTopHbIe paOOTHI.
http://phdep.ifmo.ru

9. Anumanus (U3NIECKUX MPOLIECCOB 00bICHEHUIMH. http://physics.nad.ru
10.®usznyeckas sunukinoneaus http://www.elmagn.chalmers.se/%7eigor



