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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueOnomy npeamety «@usukay» 11t 10 kitacca coctaBieHa Ha OCHOBE:

- MenepasibHONM 00pa30BaTEIIBHON MPOrpaMMBbl cpefaHero odmero odpazoanust ot 18.05.2023
Ne371

- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
obpasoBanus (yTB. npruka3oM MuHucTepcTBa 00pa3oBanus u Hayku PO ot 17 mas 2012 1. Ne413)
¢ u3MeHeHusiMi Ha 12 aBrycra 2022 r.

- [Tpuka3 MuHnpocBeuieHus Poccun oT 09.10.2024 Ne704
"O BHECEHMHM HM3MEHEHHM B HEKOTOpbIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
Qeneparnun, Kacarommecs ¢enepaabHbIX 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro
o0pazoBaHHs, OCHOBHOrO OOIIEro o0Opa3oBaHUsS W CcpeaHero oomero oOpa3oBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 Ne81220)

- [Ipuka3 Munnpocsemienust Poccuu ot 10.11.2025 Ne808 O BHECEHUM U3MEHEHHI B HEKOTOPBIE
npuka3sl MuHHCTepCcTBa TpocBenieHust Poccuiickoit denepanuu, xacaromuecs GeaepanbHbIX
o0pa3oBaTeNbHBIX MpPOrpaMM HauyajibHOro 0OIEero oOpa3oBaHMs, OCHOBHOTO OOIIETro
00pa3oBaHus U CpeHEro 00IIero oOpa3oBaHUs

- [Ipuka3 Munnpocseuienust Poccun ot 08.05.2026 Ne 316 «O BHecenun nsmenenuit B [lopsinok
OpraHM3alMl ¥  OCYILIECTBJIEHHUS  OOpa30BaTEIbHOW  JEATEIBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBaTeabHbIM MPOTpaMMaM - 00pa30BaTeNbHBIM MPOrPaMMaM HAaYaJIbHOTO OOIIETO,
OCHOBHOT'O OOIIIETO U CPEJHEro 001Iero oopa3oBaHus, yTBepKIeHHBIN MprKa3oM MHUHKCTEpCTBA
npocsemienus: Poccuiickont @enepanuu ot 22.03.2021 Nel15»

- OcHoBHOI 001Ie00pa30BaTeNLHON TPOrpaMMBbl cpefHero obmero oOpa3zoBanus MAOY
Yepsumesckoit COLI

- Yuyebnoro mimana MAOQOY UYepsumesckoit COILl, yTBep»KIeHHOTO MNPUKA30M JUPEKTOpa
Tpodumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cormacoBannoro 28.08.2026 roma Ha
3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COL nmpotokosn Nel2

- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COLI

[TporpamMa 1o ¢u3nke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOImero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOXKEHHM W TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yuétom deaepanrbHOn
paboueil mporpaMMbl BOCITUTaHUS M KOHIIETILIUY MPernoAaBanus yueOHoro npeamera «DPusmnka B
oOpa3oBaTeNnbHBIX  oOpraHuzalusx Poccuiickoit  ®enepanuyu, pealn3ylOIUX  OCHOBHBIE
o0pa3oBaTeibHbIE IPOTrPAMMBI.

Copepxanue mnporpaMMbl Mo (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH kapTuHBI Mupa oOyudaroumxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNbHOCTHOTO nojaxoxaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U MeETanpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAET HEOOXOJIMMOCTb pealu3allli MEKIPeIMETHBIX
cBsizel (PM3MKU C €CTEeCTBEHHO-HAyYHBIMHM YUEOHBIMH IpenMeTamMu. B Hell ompexpemstoTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE, METANIPEIMETHBIE, IPEMETHBIE (Ha 6a30BOM
YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBbIE PE3YyIbTaThl OCBOECHUS Kypca (PM3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeMETHBIC PE3YJIbTATHI M0 TO/1aM O0YUYEHHUS;
e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam o0ydeHus..



®dusnka Kak HayKa 0 HanboJiee OOIMX 3aKOHAX MPUPOJIBI, BBICTYIAs B KaUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHUN 00 OKpYKaIOIIEM MUPE.
HIkonbHbI Kypc (U3HKH — CcHCTEMOOOPA3yIOUIM Uil E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBICHU, N3y4aeMbIX
XUMHUeH, Ouonoruel, pusnyeckor reorpadueir m actpoHoMmueii. Mcrmonpb3oBaHHEe M aKTHBHOE
npuMeHeHne (PU3NYeCcKNX 3HAHUH OMpeeTsieT XapakTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT Ui
B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpHUaIOB C
3aJJaHHBIMU CBOMCTBaMHU U JIpyrux. M3yuenue pu3nku BHOCUT OCHOBHOI BKJIa/ B OpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI MuUpa oOydaromuxcs, B (popMHUpOBaHHE YMEHUI MNPUMEHSTh
HAYYHBIA METO/]I TO3HAHWUSI IPU BBIMOJTHEHUN UMU YI€OHBIX UCCIICIOBAHHIA.

B ocHoBy kypca ¢usuku st ypoBHS CpeiHEero o01iero o0pa3oBaHus MOJOXKEH PsJl UIICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (DU3HKH.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEll MaTepuai Kypca pU3uku 00beTuHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsieTcss (QOpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpeanosiaracT UCIoiIb30BaHUE T'YMaHUTAPHOTO
noTeHnuana Gu3nueckon Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
Tak)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHIOKEHUN U3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs TOCPEACTBOM BBEACHHS JJIEMEHTOB COACpXKaHMUS,
MOCBSIIEHHBIX IKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIAeHHsI MPoOIeM pallMOHAIbHOTO MPUPOIONIONIb30BaHMS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

CTep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro oOiero odpazoBaHUs
ABIAIOTCA (pu3ndeckue Teopuu (GHOopMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buzndeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB M TPUHIIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NIl ONMHUCaHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0/] B Kypce (DPM3MKU pealln3yeTcs MPEexXe BCEro 3a CuéT
OpraHM3alyi IKCIEPUMEHTAIbHON JNesSTeNIbHOCTH oOyuarouuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKA — ATO HMCIOJIb30BAaHUE CHUCTEMBI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
7a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usuke oOBbEIMHEHBI B OOLIMI CHUCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHue B yka3aHHOM mepedHe JabopaTopHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTeIbHOTO
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIeHus1 kabuHera ¢pusuku. [Ipu sTom
obOecrieunBaeTCs OBIAJCHHE OOYUYAIOUUMUCS YMEHHSMH MPOBOIAUTH KOCBEHHBIC HM3MEpPCHHSI,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUTSL PACYETHBIX 3371a4 TPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 3a/IaHHON (PU3MUECKON MOJEINbIO,
MO3BOJISIOIINE TPUMEHSATh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJIHOTO pa3jena Kypca,
TaK U HMHTETPUPYS 3HAaHUA U3 pPa3HbIX pas3fenoB. Jlyig KayecTBEHHBIX 3a/ad MPHOPUTETOM



ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHUE NPOTEKaHHMs (U3NYECKUX SBICHUH M IPOLIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKoil MOAETH A CUTYAllMH IPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k marepuaabHO-TEXHHUYECKOMY
obecrieueHn0 y4eOHOro rporecca 0a30BbIi ypoBEHb Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOrO KaOuHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAY4YHOro LuKia. B kabuHere ¢usnku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe OOOpYyJOBAaHUE [UIS BBIIOJHEHHS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe yueHU4eCKUX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000PYL0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECHEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUH ISl MCCIENOBAaHUS HU3y4yaeMbIX SIBJICHMH M IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYHOBaHUE ISl YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOecreyrBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcs. TemaTuyeckue KOMIUIEKThl J1TabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMU U3Y4YEHUST (PU3UKU B 00IIEM 00pa30BaHHUH SIBIISIOTCS:

¢ hopMupoBaHKE MHTEPECA U CTPEMIICHHSI 00yJarOIINUXCs K HAYIHOMY M3YYEHUIO IPUPOJIBL,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

®pa3BUTHE TIPEACTABICHWH O HAyYHOM METO/A€ TIO3HAaHUS W  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBIICHUSM;

¢ hopMupOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢ hopMupoBaHre YMEHUH OOBSCHATH SBICHHUS C UCIOJIH30BAHWEM (U3UUECKUX 3HAHUU U
HaYYHBIX J0Ka3aTeJIbCTB;

e hopMUpOBaHHE TMPENCTABICHUI O POJHM (HU3UKU IS PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA.

Joctumxenne 3THX Lejded oOecreurBaeTcs pelIeHHeM CIeAYIOIUX 3ajJad B IpoLecce
M3y4deHus Kypca (U3NKN HAa YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

e IpUOOPETEeHNE CHCTEMbI 3HaHMI 00 00X (U3MUECKHX 3aKOHOMEPHOCTAX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsI MEXaHUKY, MOJIEKYISIPHYIO GU3HKY, IIEKTPOJAUNHAMUKY, KBAHTOBYIO (DM3HKY U
3IIEMEHTHI aCTPOPU3UKU;

¢ hopMupoBaHHE YMEHHI TIPUMEHSITh TEOPETUICCKUE 3HAHUS TSI OOBSICHEHUS (PU3NIECKIX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

® OCBOEHHE CITOCOOOB PEIICHUs pa3IMUHBIX 3a/1a4 C SBHO 3aJJaHHON (PH3MUECKON MOJIENBIO,
3aja4, TOJPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3AaHuEe (U3UUYECKOM MOJeNnH, aJeKBaTHOU
YCITIOBHSIM 33]1a4H;

® OHUMaHHe (U3UUYECKUX OCHOB U NPUHIMUIIOB JEHCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA U TPOBEACHUS (DU3MUECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3ysbTara;



® CO3/IaHME YCIIOBUM I PA3BUTHUS YMEHHMU IPOEKTHO-UCCIIENOBATEIBCKOM, TBOPUYECKOU

JACATCIIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBII ypOBEHb) HAa ypOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 yaca B Henento), B 11 knacce — 68 yacos (2 yaca

B HEJIEIIO).

JleAITeJIbHOCTD YYHTEJIs € y4eTOM NPOrpaMMbl BOCIIUTAHUS:

Fpan(z[chxoe BOCIIUTaHHEC

(bopMHPOBATH POCCUICKYIO TPAXKIAHCKYIO
UJCHTUYHOCTb, IPUHAJUICKHOCTH K OOIIHOCTH
rpaxxaaH Poccuiickoii @enepaunu, K Hapoy
Poccun kak ncrounuky Biactu B Poccniickom
TOCYJapCTBE U CyOBEKTY ThICSUEIEeTHEH
POCCUICKOM TOCYJapCTBEHHOCTH, U3YUYEHHUE U
yBa)KEHHE IpaB, CBOOO 1 00s3aHHOCTEH
rpaxxaanuHa Poccuu;

MaTpUOTUYCCKOC BOCIIMTAHUC

BOCIIUTBIBATH JIFOOOBH K POAHOMY Kparo,
Ponune, cBOeMy Hapony, yBaKEHHUE K APYTUM
HaponaaM Poccun; ucropudeckoe
npocBeleHne, GopMUPOBAHNE POCCUIHCKOTO
HallMOHAIbHOI'O UICTOPUYECKOTO CO3HAHNS,
POCCHIICKOM KYJIbTYPHOU UIEHTHYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC

BOCIIUTBHIBATb Ha OCHOBE JIyXOBHO-
HPaBCTBEHHOMU KyJIbTypbl HapoJ0B Poccun,
TPaAULMOHHBIX peInurui HapoaoB Poccun,
(dbopMUpOBaHNE TPATUIUOHHBIX POCCUNCKUX
CEMEMHBIX IICHHOCTEH; BOCITUTAHHUE
YECTHOCTH, TOOPOTHI, MAJIOCEPIHS,
COIEPEKUBAHUS, CIIPABENIUBOCTH,
KOJIJICKTHUBH3MA, APYKEIO0US U
B3aUMOIIOMOIIH, YBAXKEHUS K CTApILINM, K
[IaMATH NIPEJKOB, UX BEPE U KYJIbTYPHBIM
TPaAULUAM;

9CTCTNYCCKOEC BOCIIMTAHHUC

(bopMHUPOBATH AICTETHUECKYIO KYJIBTYpY Ha
OCHOBE POCCHICKHX TPaAUIIMOHHBIX
JTyXOBHBIX IIECHHOCTEH, MPUOOILATh K JTY4IIUM
o0pas3iiaM 0Te4eCTBEHHOT'O0 U MUPOBOTO
HCKYCCTBA,

(hu3mIeCcKOoe BOCTIMTAHUE

(dhopMHUpPOBATH KYJIBTYPY 3I0POBOTO 00pa3a
KH3HH U SMOIIMOHAIILHOTO OJIaromorydns —




pa3BuBaTh (hpr3HUECKUE CIOCOOHOCTH C
y4€TOM BO3MOYKHOCTEN U COCTOSIHUS
3JI0POBbsI, HABBIKOB 0€30IIACHOTO MOBEICHUS
B IIPUPOJIHON U COLIMAIIBHOM Cpene,
Ype3BbIUAHBIX CUTYALMSIX;

TPYAOBOE BOCIIUTAHUE

BOCIIUTBIBATh YBAXKECHUE K TPYAY,
TPYIAIIUMCS, pe3yabTaTaM Tpyaa (CBOEro u
JPYTHX JIIOAEH ), OPHEHTALUS Ha TPYAOBYIO
JeATeIbHOCTb, TIOTy4eHHe Tpodeccui,
JMYHOCTHOE CAMOBBIPaKEHHE B
MPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM
TpYyZ€ B pOCCUHCKOM 00IIecTBe, Ha
JOCTHIKCHUC BBIJAOIUXCA PE3YJIbTATOB B
PO eCCUOHAIBHON JEATEIHLHOCTH;

9KOJIOTHYCCKOC BOCIIMTAHUC

(OopMHUPOBATH FKOJIOTMUECKYIO KYJIBTYPY,
OTBETCTBEHHOE, OEPEKHOE OTHOLIEHHUE K
IIPUPOJIE, OKPYKAIOIIEH Cpesie Ha OCHOBE
POCCUMCKHX TPaJULMOHHBIX TyXOBHBIX
LIEHHOCTEW, HABBIKOB OXPAaHbI, 3aLUTHI,
BOCCTAHOBJIEHMSI IPUPObI, OKPYKAIOIIEN
Cpelsl;

BOCIIMTaHUE LIEHHOCTEM HAY4YHOTI'O ITIO3HAHUSA

BOCIIUTBIBATH CTPEMJICHHE K TO3HAHUIO ce0s U
JpyTUX Jro/IeH, IPUPOJIBI U 00IECTBA, K
MOJIyUYEHUIO 3HAHNUN, KaYECTBEHHOT O
00pa3zoBaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEM.




COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupozge. Hayunele MeTonbl NO3HaHUSA OKpysKarowmero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Llemoncmpayuu

AHaIIoroBble ¥ MU(PPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEUICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM TI0 OKPYKHOCTH C
MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHHAas ckopocTs. [lepuoa un yacrora
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHu4YecKre yCTPOUCTBA U TPAKTUUECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAIOB,
LETIHBIE U pEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LENbIO ONPEIeIeHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE€10BAaTEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHU IMPU PABHOYCKOPEHHOM JIBM)KEHHHM C HayalbHOW CKOPOCTHIO,
PaBHOM HYITIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoil 3axkoH Helorona s
MarepuanbHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.



3akoH BceMUupHOro tsroreHus. Cuna Tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CkoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuma
TPEeHHsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHoO€E 1 BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TEIA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuitbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPAlCHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprusi mMarepuanbHOM TOUYKU. TeopemMa 00 W3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. IloTeHuManbpHas sHEPTUs yupyro aeGopMUpOBAaHHOMN MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHWYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3u pabOThl CUIIbI ¢ M3MEHEHHEM MEXaHWYECKOH 3Hepruu Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX OMBITHOE 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Tell U 00BSICHEHNE CBOICTB BELIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoragpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHEepruu
TEIJIOBOTO ABMKEHUS yacTull raza. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3zobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbpIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJECHCTBHS.

Monens, nirocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnue Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHHl 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy lTapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
cnocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHsIsI SHEprHsl 0IHOATOMHOTO
UJEANBHOrO raza. Buael Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeTbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anumabatHoM mnpouecce. IlepBblii 3akoH TepMmoauHamuku. [Ipumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenoBeie MamuHbL. [IpuHIUIBEL AeiicTBUS TemaoBbIX MauH. [IpeoOpa3oBaHus SHEPTUH B
TeIIOBBIX MamuHax. KoaddunueHT mone3noro nerctBus TerioBoi Mamuuel. [{ukn KapHo u ero
KO3(DPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIAaTelIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tella Ipu TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIOKHOCTh BO3/1yxa. HachlmeHHbIi map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHM30TPOINHUS CBOMCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U IPAKTUYICCKOC IPUMCHCHHUC. TUI'POMCTp MU IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzanusi Ted. OJeKTpuueckuid 3apsia. JIBa BuJa 3IEKTPUYECKHX  3apsiJiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

Bszaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHH  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
AIIEKTPUYECKUX Mosiel. JINHUN Hanps>KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
U TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DJeKTpoEMKOCTh IIOCKOTO KOHAEHcaTopa. JHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT ICUCTBUSA SJIEKTPOMETpA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOpa OT IUIOIIA U [JIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHNLIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUUYECKOTO TOKa.

DNeKTPOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHHE NCTOYHUKA TOKa. 3akoH Oma asis
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lomynpoBoJHUKOBBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNEeKTpUUYECKH TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITma3ma.

TexHuuyeckue ycTpoicTBa U MpaKkTHYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JOHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpssiMoe m3MepeHue 3IeKTpoABMKYHIEH cribl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSS MPOBOIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenune 31eKTpOoABHXKYIIEN CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue anekrponusa.

Me:xnpeameTrHblie CBA3H



Nzydyenne kypca ¢usukm 06a3oBoro ypoBHsS B 10 Kjacce OCYIIECTBISETCS € Y4ETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, Hay4HbIH (akt, rumore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HaOJIOJCHUE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX IPOCKIMU Ha OCH KOOPIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOW mpupojie, mudy3us, 0CMOC, TEIUI00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIpUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTHe), JBUTaTelIb BHYTPEHHETO CropaHWs, MapoBas TypOWHA, OBITOBOU
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTE€PUaJIOB, B TOM YHUCIE
HAHOMATepUaJIOB, W  HAHOTEXHOJOTWH,  OJJCKTPOCTATHUYECKAas  3allluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJICKTpOHArpeBaTeibHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoBEHB) JIOJDKHO  OOECNEYHUTh  JOCTHIKEHHE  CHEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPakaTb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCSI PyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEM
NO3WIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
paciIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUHN BOCIIUTATEIBHOMN JI€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3alty;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTapPHON M BOJIOHTEPCKOH JIEATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHUCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUs, ODHCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K Pa3InYHbIM cpepaM npodeccHoHaNbHOM AeATeNbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
pealn30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIaHbI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OIbITa JIEATENbHOCTH SKOJIOIMUYECKOH HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NIeATEIbHOCTH, TOTOBHOCTh B IMpoOlecce U3yYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITEIILHO (DOPMYJTMpPOBaTh M aKTyadU3HpPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENIATh SN ICATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCSI MaTePUATbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 33aa9
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYyYSHUIO HOBOTO 3HAHHWS, €ro HWHTEPIpPETAIlUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUIIOTE3Y €€ pelIeHuUs, HAXOUTh apTyMEHTBI JUTS JOKa3aTeIbCTBAa CBOMX YTBEP)KJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOopMyTUpOBaTH COOCTBEHHBIC 33]]a4l B 00pa30BATEIBHON NESITETLHOCTH, B TOM
quCIIe PU U3YUYCHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ y4€ToMm
Ha3Ha4YeHUs THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPAsi ONTUMAIIbHYIO (POpMY ITpeCcTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DINKTHBIX CUTYAllMi U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEHUCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JECHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATH ITO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3IUYHBIX CHUTYalHUsdX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIUILINH B 00J1acTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YyIbTaTOB JACATCIBHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B npouecce noctuxkeHus INYHOCTHBIX PE3YJIbTATOB OCBOEHMSI IPOrpaMMBbl 110 PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JIeSITEeILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJIO, MACANBHBIM Tra3, MOJENH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECUHBINH DJIEKTPUUECKHUM 3aps] NPU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE TI0 OKPY)KHOCTH, HHEPITHUS, B3auMoieicTBHE Tel, muddy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEH M TBEPIBIX Tell, K3MEHEHHE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIM3alUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJy MapamMeTpaMu COCTOSIHMSI Ta3a B H30Ipolleccax, dJIEKTpU3alus Tej, B3auMOJCiCTBHE
3apsoB;

OIKCBHIBATh MEXAaHUYECKOE JIBMIKCHUE, MCIONB3YS (PU3UYECKUE BEIWYHMHBI: KOOPIUHATA,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMIIYJIbC Tella, KHHETUYecKas



SHEprus, NOTEHIHalbHas SHEprus, MeXaHWdeckas paboTa, MeXaHW4ecKas MOIHOCTb; HpU
OTKCAaHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIB3yEMBIX BEJTMUUH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOIUTHh (DOPMYJIBI, CBS3BIBAIONINE MAHHYIO (PU3MUECKYIO BEJIHUYMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3YS
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas DSHEprus
Xa0TUYECKOI0 JBWKEHUS MOJIEKYJ, CPEAHEKBAApPAaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATENIs; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIIOJIb3YEMbIX BEIUYMH,
uxX OOO3HAYCHHMS M EIMHHUIBI, HAXOJUTHb (POPMYIBI, CBSA3BIBAIOUIME MAHHYIO (U3NYECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HaIpsDKEHHOCTh  IOJISA, IIOTEHLHAJ, pa3HOCTh ITOTEHLUMAJIOB; IPH OIMCAaHUU IIPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

aHaJM3UpOBaTh (pU3MUYECKHE MPOLECChl U SIBIECHUS, UCHOJb3yd (PU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULUN CUJI, ITPUHLUIT
paBHOIIPaBUSI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KWHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsia, 3aKkoH KyinoHa, mpu 3TOM paznuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IpaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30MaCHOTO MCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHI IO HUCCIIEJOBAHUIO (PU3MYECKUX SBJICHUH M IPOLIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3TOM  (OpPMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh MpsSMble U KOCBEHHBbIE H3MEpPEeHMs] (U3MUECKUX BEJIWYHMH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUsT M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEIMYUHAMH C UCTIOJIb30BaHUEM MPSMBIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOIYYEHHOMN
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIUIl U IPaUKOB, ENIaTh BHIBOJIBI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh HU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3UYECKON BEIMUMHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
paccyKIeHUI ¢ ONIOPOi HAa N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABIICHMUS;



HCIIOJIb30BAaTh IPU PELLICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUYECKH aHATH3UPOBATh
MOJIy4aeMyro HHPOPMAIHUIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCEJHEBHOM KU3HHU [T 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY KaloUleil cpeje;

paboTaTh B IpyIIIIE C BBIIIOJHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, IUIAHUPOBATh padboOTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumenoBaHue pa3jiesioB u Konrtpou IpakrTu (undposbie)
B TeM MPOrpaMMbl Bceero bHBIC JecKHue JaTa nzydyenus oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypcbl
Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
®dusuKa ¥ METObl HAYYHOI'O bu6mmoreka [IOK
11 HO3HAHUS 2 05.09-07.09 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika > 12.09-26.09 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Huraniica ! 28.09-19.10 https://m.edsoo.ru/7f41bf72
3aKOHBI COXpPAHEHUS B bubnuorexa [JOK
2. 1 1 24.10-16.11
3 MEXaHUKe 6 0-16 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubnmoreka [JOK
3.1 9 1 21.11-19.12
KUHETHYECKOU TeOpUn https://m.edsoo0.ru/7f41bf72
bu6mmorekxa [IOK
2 1 1 21.12-30.01
3 OCHOBBI TEPMOHHAMHKI1 0 30.0 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS
bubmuoreka [JOK
3.3 BemecTBa. PazoBbie 5 01.02-15.02 https://m.eds0o.ru/7fA1bf72
TIePEXOIbI
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Hroro no pazneny

Pazgea 4. 3JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 DneKTpocTaThKa 10 1 20.02-21.03 https://m.eds0o.ru/TFA1bF72
[ToCcTOSAHHBIN JIEKTPUUECKUI
bubmuorexa [JOK
4.2 TOK. TOKH B pa3InYHBIX 12 1 02.04-14.05 https://m.eds0o.ru/7fA1bf72
cpenax
Uroro no pazneny 22
PezepBHOE Bpemst 2 16.05-23.05
OBILIEE KOJIMYECTBO YACOB I1O 68 4

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

N KounyecTBO 4acoB JIeKTPOHHbBbIE
[1]
Kontpo IIpakTn Hata nugposeie
n/ Tema ypoka
11 Bcero JIbHBIE qyecKne H3y4YeHU s HNuaukaropsr @I o0pa3oBareJib
padoThI padoThI HBbI€ PECYPChBI
BcrnoMHHTE U IPUMEHUTH
du3nKa — HayKa O IPUPOJIE. COOTBETCTBYIOMINE bub6mmorexa LIOK
Hay4Hble METO/IbI TO3HAHUS 1 05.09 CCTCCTBCHHOHAYHDIC SHAHMAL. https://m.edsoo.ru/
Pasmiyate  BOHPOCH,  KOTOpBIE
OKPYXKAIOIIEero Mupa ff0c32e2
BO3MOIKHO €CTECTBCHHOHAYYHO
UCCIIeIOBATb.
Ponb 1 MecTo Quzuku B Pacno3naBath, HCIONB30BaTb U
(hopMHUpPOBAHUH COBPEMEHHOI CO3/1aBaTb OOBACHUTEIBHBIC MOACIH Bbubmmorexa [IOK
HAy4YHOM KapTHHBI MUPA, B 1 07.09 1 NPEACTABICHAS https://m.edsoo.ru/
MIPAKTUIECKOH IEeATeTHHOCTH JFOIeH ff0c33e6
pabora
Mexanunueckoe nBikeHue. Pacno3sHaBaTh, UCIIOIB30BATh U BuGnuoreka [[OK
OTHOCHUTEILHOCTH MEXAHUYECKOTO 1 12.09 CcO3/1aBaTh 00BACHUTEIbHBIC https//m EdSOO ru/
nskenus. [lepeMerieHne, CKOpOCTb, ' MOJICNIU ¥ MPEICTaBIICHHS £0c 3'5 0 8. *
YCKOpEHHE -
. Onpenenexue nepeMenIeHus B Bbubmuorexa IIOK
PaBHOMepHOE NPSIMOJIMHEHHOE
1 14.09 HaBUraTtope, MNpPWHLMII  pac4era |  https://m.edsoo.ru/
JIBUKEHHE BPEMEHH JIBIKCHHUS ff0c3620
. Bbubmmorexa IIOK
PaBHOYCKOpPEHHOE TPAMOJIMHEHHOE L 19.09 AHaIu3 rpadKos httos://m.ed 1 /
TIBUKCHHE ' CKOPOCTH Pa3HbIX TEJI ps://m.eds00.ru
ff0c372e
3ajanus U3 GaHKa 3aIHU 10 bu6morexa LIOK
CBobonHOE masieHne. Y CKOpeHne N
5 1 21.09 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
CBODOJHOTO MANCHHA JIBr)KeHHE CTPEIIKH 4acOB ff0c39cc
KpuBonuHelHOE TBIKEHUE. 3ananus u3 OaHKa 3aIHUIL 110 bubnmroreka [JOK
JIBr>XeHue MaTepuaibHOW TOUKH 110 1 26.09 €CTECTBEHHO-HAYYHO IPAMOTHOCTH https://m.edsoo.ru/

OKPYXKHOCTHU

JIBM>KEHHME CTPEJIKH 4acoB

ffOc3ada
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HpI/IH]_II/IH OTHOCHUTCJIBHOCTH

3ananus U3 0aHKa 3aJHUN 110

Bub6mmoreka IIOK

8 Tanunes. UHepuuanbHble CHCTEMbI 28.09 €CTECTBEHHO-HAYYHON TPAMOTHOCTH https://m.edsoo.ru/
orcuera. [TepBsIit 3akoH HhroTOHA ffOc3be8
Ananuz  Tekcta  lammmes ¢
Macca tena. Cua. Ilpuamun ONMCaHHEM s MBICJICHHOTO | Bygnuorexa IIOK
9 CYIIEpIIO3UIINH CHII. BTOpO#i 3aK0H 03.10 IKCTICPUMCHTA, - 0DOCHOBBIBAIOMETO | s //m edsoo.ru/
0 . 3aKOH  HMHEPILUH;  BBINOJHEHHE £f0c3be8
BIOTOHA JJISI MATEPUATBHON TOYKH saauui o Tekery (cMmicmopoe | L1OC30E8
YTCHHUE)
. AHanus 1 00BsICHEHHE SABICHUHN C Bubmmoreka IIOK
Tpetuii 3akoH HproToHa 115t
10 05.10 HCIIOJIb30BaHUEM BTOPOTO 3aKOHA https://m.edsoo.ru/
MaTepUaIbHBIX TOYEK
P HeroTona ffOc3be8
3akoH BCEMHPHOI'O TATOTCHUA. Cuna 3amanns n3 0aHka 3aIHUN 110 bubnuoreka HOK
11 Tsokectu. [lepBas kocMudeckast 10.10 €CTECTBEHHO-HAYYHOU TPAMOTHOCTH https://m.edsoo.ru/
CKOPOCTb ff0c3d00
C 3 r B 3amanus u3 0aHKa 3aHUAN 10 Bubmmoreka IIOK
12 I yHpyrocTH. JakoH 1 yxa. Bec 12.10 €CTECTBEHHO-HAyYHOU rpaMOTHOCTH https://m.edsoo.ru/
TeNna
ff0c3e18
Cuna tpenus. Kosddumuent tpenus. 3ananus U3 OaHKa 3aIHUH 11O Bubmmorexa [IOK
13 Cuita conpOTHBIICHUSI IPH JIBIKCHUN 17.10 €CTECTBEHHO-HAYYHOU rPAMOTHOCTH https://m.edsoo.ru/
Tela B KUJIKOCTH UJIU ra3e ff0c3f76
IMocTymnaTtensHOE U BpamaTeabHOe
. 3aganus U3 6aHKa 3aQHUHI 110 Bubmmorexa LIOK
JIBUKEHHE a0COIOTHO TBEPAOTO N
14 19.10 €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH https://m.edsoo.ru/
tena. MomeHT cuibl. [1nedo cubl. ff0c4126
YcitoBus paBHOBECHSI TBEPIOTO Tela E—
Hmiyasc MaTepuaabHOU TOUKHU 7
Y p s 3amanns n3 OaHka 3aIHUN 110 Bu6morexa [OK
CHCTEMBI MAaTEPHUATHHBIX TOYEK. ; i
15 P 24.10 CCTECTBCHHO-HAYTHOU https://m.edsoo.ru/
I/IMHyJ'IBC CHJIbI. 3aKOH COXpaHCHUA rPaMOTHOCTH. PeaxTuBHOE £f0c43d6
uUMIyIibca. PeakTHBHOE JBHYKEHHE JIBUOKEHHE -
Pabora 1 MOIIHOCTH CHIIBL.
3anganus U3 6aHka 3aHUH 110 Bbubnunoreka [JOK
Kunernueckast sHeprust o
16 26.10 €CTECTBEHHO-HaYYHOU IPaMOTHOCTH https://m.edsoo.ru/

MaTrepuanbHOi Touku. Teopema 00
HU3MEHEHHU KUHETHYECKOI dHEePrin

«TopMO3HOI1 ITyTh aBTOMOOMIISH

ff0c4502
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IlorennuanbHas sHEPruUsl.
IMoTeHanbpHas SHEPTUS YIPYTO

3ananus U3 0aHKa 3aHUN 110

Bub6mmoreka IIOK

17 ne(OpPMHUPOBAHHOM TIPYKUHBL. 07.11 €CTECTBCHHO-HAYYHOH rPaMOTHOCTH https://m.edsoo.ru/
[MoTeHianbpHas SHEPTHUs Tesa ff0c461a
BOJIM3M TIOBEPXHOCTH 3eMITH
[MoTeHIManbHbIC U
HeMOTeHNUaNbHbIe CHITbI. CBSI3b .
3amaHus u3 6aHKA 3aIHAN IO Bubmmorexa IIOK
paboThl HEMOTEHIIHATBHBIX CUJI C .
18 . 09.11 €CTECTBEHHO-HAYYHOM TPAMOTHOCTH https://m.edsoo.ru/
HU3MEHEHHEM MEXaHHIECKON IHEPTHH
ff0c478c
CHCTEMBI Tell. 3aKOH COXPAaHCHHSI
MEXaHUYECKON 3HEPIUU
JlabopaTopras pabora
«HMccnenoBanue cBsi3u pabOThI CHIIBI
. MaremaTHyecKkue pacyeTsl 1
19 C U3MCHEHUEM MEXaHHUYECKOM 14.11
npeoOpa3oBaHus
SHEPTUH Teja Ha MPUMEpPe
pacTsHKEHHST PE3UHOBOTO KI'YTa»
Kontpomnpnas padora mo Teme M Bubmmorexa [IOK
aTeMaTHIECKHe PacueThl U
20 «Kunemaruka. JlnHamMuKa. 3aKOHBI 16.11 P https://m.edsoo.ru/
npeoOpa3oBaHus
COXPaHCHHS B MEXaHUKE) ffOc4b74
OCHOBHBIE TOJIOKEHHUS 3aanus u3 6aHKa 3aHUH 10 Bbubnuoreka [JOK
21 MOJIEKYJISIPHO-KHUHETHYECKOH TEOpUH. 21.11 €CTeCTBEHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/
Bpoynosckoe nmxkenue. Juddysus ffOc4dc2
XapakTep IBUKEHUS U
. 3ananus U3 0aHKa 3aHUH 110 bubmuorexa LIOK
B3aMMO/ICHCTBHS YaCTHI BEIIECTRA. N
22 . 23.11 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
Moaenu cTpoeHus ra3oB, KUAKOCTEH
5 ffOc4dc2
U TBEPJBIX TEI
M 3ananus U3 0aHKa 3aHUN 110 bubnuoreka IOK
acca MoJsiekys1. Komndyectso N
23 28.11 €CTECTBEHHO-HAYYHOM rPAMOTHOCTH https://m.edsoo.ru/

BemecTBa. [locTossHHAs ABOTaIpO

ffOc4dc2



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

TemnnoBoe paBHOBecHe. Temneparypa

3amanns n3 0aHka 3aIHUN 110

24 u e€ usmepenue. lllkana remneparyp 30.11 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH
Ilenscus
. i Bubmmorexa [IOK
Wneansuelii raz B MKT. OcHoBHOE 3apanns us 6anka 3a}iHHH 1o 1
25 MIKT 05.12 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
aBHEHHE
P ffocafde
AOconroTHas TeMIepaTypa Kak Mepa
. o 3aganus U3 6aHKa 3aIHUHA 10 Bubmmorexa [IOK
CpeIHel KHHETHYCCKON SHEPTUH o
26 07.12 €CTECTBEHHO-HAYYHO! IPaMOTHOCTH https://m.edsoo.ru/
JIBIDKCHUSI MOJICKYJL. Y paBHEHHUE
3 ffOcb1le
MengeneeBa-Knaneiipona
3aganus u3 6aHKa 3aIHUMH 110 bubmuorexa IIOK
27 3akon [lanbroHa. ['a30BbIe 3aKOHBI 12.12 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
ffOcb1le
JlabopaTopras pabdora
)8 «HccnenoBanue 3aBUCUMOCTH MEXKTY 1412 MareMaTHYECKHE PacyeThl U
mapaMeTpaMu COCTOSHUA ' Hpeo6pa3033HH;[
Pa3pEKSHHOTO ra3ay
3anaHus u3 6aHKa 3aTHUIT 110 Bubnnorexa LIOK
W3omporieccsl B HacaIbHOM Ta3e U X N
29 o 19.12 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
ahuUecKoe MpeCTaBICHIE
P P ff0c570e
BnyTpenHss sHeprus
TEPMOJMHAMUYECKOW CUCTEMbI U
3 3aganus u3 6aHKa 3aIHUM 110 bubnuoreka [JOK
croco0sl e€ m3meneHust. Koimuectso N
30 6 B 21.12 €CTeCTBEHHO-HAYYHOMH rPAMOTHOCTH https://m.edsoo.ru/
TEIJIOTHI B paboTa. BHyTpeHHsIsS
p YTIp ff0c5952
SHEPTHs OJJHOATOMHOTO UJICAITEHOTO
rasa
3aganus w3 6aHKa 3aIHUH 110 bubnuoreka [JOK
31 Bune! Teronepenauun 26.12 €CTECTBEHHO-HAYyYHOU IPaMOTHOCTH https://m.edsoo.ru/
ff0c5c36
VY nenbHas TeI0EMKOCTD BEIIECTBA.
3amaHus U3 0aHKa 3aHAN 110 Bubnmoreka LIOK
Konn4ecTBo TEIUIOTHI IpH N
32 28.12 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/

Terionepenaye. AnuadbaTHbII
poIiecc

ff0c5¢c36
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HepBLIﬁ 3aKOH TCPMOJUHAMUKHU U

3ananus U3 0aHKa 3aJHUN 110

Bub6mmoreka IIOK

33 09.01 eCTeCTBeHHO-Hay‘IHOﬁ TPpaMOTHOCTH https://m.edsoo.ru/
€ro NMpPUMEHEeHHE K U30IIpoIieccaM
ffOc5efc
HeoOpatiumocTs mporieccos B 3ananus u3 6aHKa 3aHUH 110 Bbubmorexa [IOK
34 npupoze. Bropotii 3akon 11.01 €CTECTBEHHO-HAYYHOM IPAMOTHOCTH https://m.edsoo.ru/
TEPMOJMHAMUKA ff0c6230
. . KII . 3amaHus u3 6aHKa 3aTHAN TI0 bubaunoreka [JOK
35 putunt sefictans it KI1 remosoit 16.01 €CTECTBECHHO-HAYYHOH IPaMOTHOCTH https://m.edsoo.ru/
MaITHHBI
ff0c600a
3amanus 3 0aHKa 3aHUH 110 bubnmoteka [IOK
36 IMuxn Kapuo u ero KITJ] 18.01 €CTECTBCHHO-HAYYHON IPAMOTHOCTH https://m.edsoo.ru/
f0c600a
3amanus u3 0aHKa 3aJHUAHN 10
DKOJIOTHYECKUE TTPOOIEMBI .
37 23.01 €CTECTBEHHO-HayYHOU IPaMOTHOCTH
TEIUIO3HEPTETHKH
O6o0maromui ypok «MoteKyspHas M Bubmmorexa LOK
38 (bmmf; OTHOB}},IIpTe o HHaIZHKSI» 25.01 pr:g; zzgz:;:le PacteTbi i https://m.edsoo.ru/
' prioA £f0c6938
Kontponpnas padora mo teme M Bbubmmorexa [IOK
39 «MonekynsipHast pusrka. OCHOBBI 30.01 ATCMATHICCIHE PACHCTRL 1 https://m.edsoo.ru/
peoOpa3oBaHus
TEPMOTUHAMHK D ff0c6a50
3amaHus U3 6aHKA 3aQHUAN IO Bubnmorexa LIOK
IMapoobpa3oBaHue ¥ KOHICHCAIIUS. N
40 01.02 €CTeCTBeHHO-HAYYHOMH IrPaMOTHOCTH https://m.edsoo.ru/
Hcnapenue u kuneHue
ffOc63b6
AOcCoN0THAS U OTHOCUTENIbHAS 3aganus 13 GaHKa 3aIHHIH 110 Bbubnuoreka IIOK
41 BIIAXKHOCTH BO3yxa. HachIlieHHbIH 06.02 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
nap ff0c64d8
Teépnoe Teno. Kpucrainuueckue u
amop(dHbIe Tera. AHU30TPOIHUS 3amanus u3 6aHKa 3aTHAN TIO bubnmnoreka [JOK
42 CBO¥MCTB KpucTayIoB. JKuakue 08.02 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
kpucTauisl. COBpeMEHHBIE ff0c65f0
MaTepHUabl
[TnaBneHne U KpUCTATUTH3ALIHSL. 3ananust u3 6aHKa 3aIHUH 10 Bbubnuoreka IIOK
43 VenpHas TEIUIOTA IUIABICHHUS. 13.02 €CTECTBEHHO-HAY4YHOM I'PaMOTHOCTH https://m.edsoo.ru/

CyOmumarus

ff0c6708
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3amanns n3 0aHka 3aIHUN 110

Bub6mmoreka IIOK

44 YpaBHeHHE TEIIOBOTO Oananca 15.02 €CTeCTBEHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/
ff0c6820
OnexTpu3anus Tel. DIeKTPHICCKHHA 3ananust u3 6aHKa 3aIHUH 10 Bub6mmoreka [IOK
45 3apsi. JIBa BHIa SJIEKTPHUIECKUX 20.02 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
3apsIoB ffOc6bec
IIpoBoaHMKY, AUDIEKTPUKHU U 3ananus U3 0aHKa 3aHUN 110 bubaunoreka [JOK
46 MOJIYNPOBOIHHUKHU. 3aKOH COXPaHEHHS 22.02 €CTeCTBEHHO-HAYYHOM IrPaMOTHOCTH https://m.edsoo.ru/
ANEKTPUUECKOTO 3apsiia ffOc6bcc
BzaunmopeiictBue 3apsa0B. 3akoH 3amanns n3 0aHka 3aIHUN 110 Bubauoreka HOK
47 Kynona. TodeuHbli aneKTpUuecKuii 27.02 €CTECTBEHHO-HAyYHOH IrPaMOTHOCTH https://m.edsoo.ru/
3apsi ffOc6ced
Hanpspk€HHOCTD AIIEKTPHYECKOTO
S — 3aanus U3 GaHKa 3aHUI 10 bubmorexa [IOK
48 P y E) 1 29.02 €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH https://m.edsoo.ru/
ANEKTPUUECKUX MoJieh. JIuHuu
P ffOc6df2
HANPsHKEHHOCTH
PaboTa crit 5IeKTpOCTaTHIECKOTO 3ananus u3 6aHKa 3aIHUI M0 Bub6mmoreka [IOK
49 nojs. [lorennuan. PasHocTs 05.03 €CTECTBEHHO-HAY4YHOU I'PaMOTHOCTH https://m.edsoo.ru/
IIOTEHIIMAJIOB ff0c6f00
[TpOBOHUKY M TUAJIEKTPUKH B 3ajanus 13 6aHKa 3aIHUH 110 bubnunoreka [IOK
50 ANIEKTPOCTATHUECKOM TOJIE. 07.03 €CTeCTBEeHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/
JwdnekTpryeckas MPOHUIIAEMOCTh ff0c7018
3aganus w3 6aHKa 3aIHUH 110 bubnuoreka [JOK
51 Onekrpoémrocts. Konmercarop 12.03 €CTECTBEHHO-HAYYHOH rPaMOTHOCTH https://m.edsoo.ru/
ff0c7126
DNEeKTPOEMKOCTD TIOCKOTO 3ananus 13 0aHKa 3aHUH 110 Bubmmoreka IIOK
52 KOHJIeHCaTopa. JHeprus 14.03 €CTeCTBEeHHO-HayYHOH IrPaMOTHOCTH https://m.edsoo.ru/
3apsHKEHHOTO KOHJICHCATOpa ffOc72c0
53 JlaGoparopnas pabota «3mepenue 19.03 MatemaTHyeckue pacyeTsl U
INEKTPOEMKOCTH KOHEHCATOPA» ' npeobpa3oBaHus
[TpuHIMT NEHCTBUS ¥ IPUMEHEHHE 3ananus u3 OaHKa 3aIHUIL 110 bubnmroreka [JOK
54 KOHJEHCATOPOB, KOIMPOBAILHOTO 21.03 €CTeCTBEHHO-HAYYHOM rPAMOTHOCTH https://m.edsoo.ru/

anmapara, CTpyHHOro MpUHTEpa.

ff0c72c0
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DeKTpocTaTHIecKas 3aIiTa.
3a3emiIeHHE 3JIEKTPONPHOOPOB

DIEeKTPUUECKHUI TOK, YCIOBHS €r0
cyiecTBoBaHUs. [10CTOSIHHBIN TOK.

3ananus U3 0aHKa 3aHUN 110

Bub6mmoreka [IOK

55 Cmna Toka. Hampspkenwe. 02.04 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
Compotusnenue. 3akoH Oma st ff0c72c0
y4acTKa IerH
IMocnenoBartenbHOE, MapaIeIbHOE,
CMEIIaHHOE COSIUHEHHE M Bubmmoreka IIOK
56 npoBoAHUKOB. JIabopatopHas paborta 0,5 04.04 ATCMATHHCECKIE PACHCTRL https://m.edsoo.ru/
peoOpa3oBaHus
«M3ydyeHne CMEIaHHOTO COSANHEHUS ff0c74f0
PE3UCTOPOB»
3aganus u3 6aHKa 3aIHUMH 110 bubmmoreka IIOK
Pa6oTa ¥ MOIITHOCTH DIIEKTPUIECKOTO N
57 3 1 1 09.04 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
Ka. 3aK K -
Toka. 3akoH [Ixoyns-JleHra £10c7838
3axoH OMa a7 TOJTHOM (3aMKHYTOH)
aekTpudeckoi nenu. Kopotkoe M bubnunoreka [IOK
58 3ambikanue. JlaGopaTopHas paborta 0,5 11.04 ATCMATHICCINE PACHCTRL 1 https://m.edsoo.ru/
npeoOpa3oBaHus
«U3mepenne DJ]C UCTOYHHKA TOKA U ffOc7ae0
€ro BHYTPEHHETO COIIPOTUBJICHU A
PesepBnriii ypok. KonTponbraas
a6opa 0 Zpe "9 eKTpo amMuKa" M Bubmrorexa LIOK
Ta I10 TCM JICKT] HHaMH
59 p . port 16.04 ATCMATHTCCKHC PACICTRI 1 https://m.edsoo.ru/
/ Beepoccwiickast mpoBepodHast peoOpa3oBaHus
ffOc7ae0
pabora
O06o0maromui ypok M Bubmmorexa [IOK
60 «DNEKTPOANHAMHKAY / 18.04 ATCMATHICCKHC pACICTRI 1 https://m.edsoo.ru/
N npeoOpa3oBaHus
Bcepoccniickas mpoBepouHast pabota ffOc7ae0
DJIeKTPOHHAS IPOBOAUMOCTE
TBE ;EX MeTaJ‘IiOB 3aBHCHMOCTE 3anarns us banKa sajtHuii 10 bubamorexa LIOK
61 P ) 23.04 €CTeCTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
COMNPOTHBIICHHS METAILIOB OT
ff0c7ae0
TeMmeparypsl. CBEpXIIPOBOIMMOCTD
oK TPHCCKH TOK B BAKYVME 3ananus U3 GaHKa 3aHUM 10 bubnuoreka IOK
62 P YyMe- 25.04 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/f

CBoiicTBa 3IEKTPOHHBIX IyYKOB

fOc7ael
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IMoxynpoBogHHUKH, HX COOCTBEHHAS U

NpUMeCHast IPOoBOAUMOCTE. CBOMCTBa 3aianua u3 Gamka saftHuil o bubmmorexa OK
63 p POBOZ ) 1 30.04 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/f
p—n-mepexona.
fOc84ae
[omynpoBOIHUKOBEIC IPUOOPHI
DIIEKTpUYECKHUI TOK B PacTBOPax U
acnn:Bax DJIEKT OHHT}:)B b 3ananus u3 6aHKa 3aHUH 110 Bubnmoreka LIOK
64 p P ) 1 07.05 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/f
DNEeKTPOIUTHYECKAS AUCCOLMALIHS.
f0c82bha
DneKkTpoau3
ONEeKTpUUECKUH TOK B Ta3ax.
CaMoTiogTenLHHﬁ " 3aanus U3 GaHKa 3aHUI [0 bubmorexa [IOK
65 . 1 14.05 €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH https://m.edsoo.ru/
HECaMOCTOSTENbHBIN pa3psil.
ffOc84ae
Momnns. ITma3zma
DIeKTpHYECKHE IPUOOPHI U
o ;ECTBa - 111) aKTFI)/IIIeCKOC 3amanns n3 0aHka 3aIHUN 110 bubmorexa LIOK
66 ye1p P 1 16.05 €CTeCTBeHHO-HAYYHOW rPaMOTHOCTH https://m.edsoo.ru/
npumenenue. [IpaBuia TeXHUKH
ffOc86fc
0e30macHOCTH
R "
JICKT! TAaTHUKA. TOAHHBIN
67 . P A 1 21.05 e e pacieTl i https://m.edsoo.ru/
J1 na U T . U B
P peobp ff0c88be
Pa3IMYHBIX CpEIax»
PesepBHbIit ypoK. M Bbubmmorexa LIOK
68 O6061maroImii ypok 1o Temam 1 23.05 ATEMATITIECKAC PACICTH 1 https://m.eds00.ru/
npeoOpa3oBaHus
10 knacca ffOc8a8a
OBUIEE KOJIMYECTBO YACOB I1O 68

[MPOIr'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI 10 KJIACC

Kon
NMpoBEepPsIEMOro
pe3yabTara

10.1

10.2

10.3

10.4

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMBbl
cpeaHero oduiero oopa3oBaHus

JleMOHCTpHpOBAaTh Ha MpPHMEPax poib W MecTo (pm3uku B (HOPMHUPOBAHWU COBPEMEHHON HAayJHOU

KapTUHBI MUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKON 1E€ATENbHOCTH TIOACH

Y4YuThIBaTP TPAaHUNBl TPUMEHEHHS H3YYEHHBIX (HM3MUECKHX MOJENCH: MaTephaibHas TOUKa,
MHEpLIUalbHAs CHCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEINO, HACATBHBIN Ta3; MOJEIN CTPOCHHS Ta30B,

JKUJIKOCTEH U TBépZ[I:IX TCII, TOYCYHBINA BHCKTpI/ILIeCKI/Iﬁ 3apdaa — Opu peICHUU (1)I/I3I/IquKI/IX 3aga4y

Pacno3naBathe (u3nueckne SBIECHUS (TPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYISPHO-KMHETUYECKOM TEOpUU CTPOCHHS BEIleCTBA M IJICKTPOAMHAMUKU: PABHOMEpPHOE H
PaBHOYCKOPEHHOE IMpsIMOJIMHEHHOE IBHKEHHUE, CBOOOIHOE MAaJIeHUEe Tell, IBMKEHHE M0 OKPYKHOCTH,
MHEpIHs, B3auMoaehcTsue Tel; quddysns, OpoyHOBCKOE IBIKCHHUE, CTPOCHHE KUIKOCTEH U TBEPABIX
TeJ, U3MEHeHHe 0o0BbEMa Ten Hpu HarpeBaHMH (OXJIAXXICHHH), TEIUIOBOE paBHOBECHE, HCIApECHHE,
KOHJCHCAIUs, IUIABJICHHE, KPUCTAIIN3AIUs, KUIICHHE, BIAXXHOCTh BO3AyXa, MOBBIIICHUE TaBICHUS
rasa IpU €ro HarpeBaHMH B 3aKpPBITOM COCYZE, CBA3b MEXAY IapaMeTpaMH COCTOSIHHS ras3a B

nu3omnponeccax; dJICKTpru3anus Tei, BSaHMOHeﬁCTBHe 3aps 0B

OnuceiBaTh MEXaHHYECKOE JABWIKCHUC, HCIOJIb3Yysd (1)1/131/1%01(1/16 BCJIMYWHBL: KOOpJAWHATA, IYThb,
nepemMemcHue, CKOpOCTb, YCKOPCHHUE, MacCCa Tejla, CWJla, UMIYJIBC TEjlIa, KHUHCTUYCCKAsA 3SHCPIUsd,
MOTCHIMAJIbHAA OSHEPrusa, MEXaHU4YeCKas pa60Ta, MEXaHUYECKasd MOUIHOCTh, IMPU ONMMCAaHNUU MTPABUIIBHO
TpaKTOBaTh (1)H3H‘I€CKI/II‘/’I CMBICJT UCIIOJIb3YEMBIX BCIWUYHH, UX 0003HaYeHusT U CAWHUIIBI, HAXOJUTH

(hopMyJIBI, CBA3BIBAIOIINE JAHHYIO QU3UYECKYIO BEIMUNHY C APYTUMH BEIMUNHAMHU

10.5

10.6

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJN W TEIUIOBHIE SBJICHHS, WCIOJB3YS (PU3MUECKHE
BEJINYMHBI: JaBICHHUE ra3a, TEMIEpaTypa, CpeAHAsd KHHETUYECKas SHEPTHUS XaOTHYECKOTO JBHMIKECHUS
MOJIEKYJI, CPEJHEKBAJpaTUYHAsI CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSSA JHEPIHA,
pabota rasza, KO3(pQGHUIHMEHT MOJE3HOr0 JACHCTBUS TEIJIOBOTO IBUTATENs; MPU OMHCAHUU MPABHUIBHO
TPaKTOBATh (PUINUCCKUIA CMBICI HUCHOJB3YEMBIX BEIWYHH, WX O0O3HAUCHUS M CIUHUIIBI, HAXOIUTH

(hopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTHMHU BEJIMYNHAM

OnuceIBaTh HN3Y4YCHHBIC JJICKTPUYCCKHUC CBOICTBa BCHICCTBA M JJICKTPUYCCKUC SBJICHUA (npoueccm),
HCIIOJIb3YS (I)I/ISPI‘JCCKI/IC BCJIMYUHBI: 3J'I€K’I“pH‘l€CKPII>i 3apsa, SJICKTPHUICCKOE 1oJIe, HaHpH)KéHHOCTL IoJis,
MOTCHIIMAJI, PA3HOCTH IMOTCHIUAJIOB, MNPH OIHCAHWW IIPABUIIBHO TpPaKTOBATb (I)I/IBI/I‘IGCKI/II\/'I CMBICJI
HCIIOJIb3YEMBIX BEJIMYHH, UX 0003HaYeHUs U CAWHUIBI; YKa3bIBATh (l)OpMyJ'H)I, CBA3BIBAIOIHEC JAHHYIO

(I)I/BI/I‘IGCKYIO BCJIMYMHY C APYTUMU BECIIMYMHAMU

10.7

AHATM3UPOBATh (PU3NYECKHE MPOIIECCHI U SIBIICHHS, UCIIONb3Ys (DH3NUECKUE 3aKOHbBI M PUHITHITBL: 3aKOH
BceMupHOro Tsrotenus, |, |1 u |11 3akonsr HproToHa, 3aKOH COXpaHEHUST MEXaHIMUYECKOW YHEPTHH, 3aKOH
COXpaHCHHS UMITYJIbCa, MPUHIUI CYNCPIO3UIAN CUII, IPUHIIUIT PABHONPABUS WHEPIIUAIBHBIX CHCTEM
0TCY€Ta; MOJICKY/SIPHO-KHHETHYCCKYIO TCOPHIO CTPOCHHSI BEIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEIHEH
KHHETHYCCKON DHEPTUU TEIIOBOTO JIBMIKCHHUS MOJICKYJ C a0CONIOTHOW TEeMIIepaTypOi, MEpBEIi 3aKOH
TEPMOJVHAMHUKHY, 3aKOH COXPAHCHHUS 3JICKTPHUUSCKOTO 3apsja, 3akoH KynoHa; mpu 3TOM pa3iuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BEIpaXXEHHE W YCJIOBHUsS (TpaHUIlbI, 007IacTH)

IIPUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIE NMPHHINIBI ACUCTBUS MAIlIWH, TPUOOPOB M TEXHUYECKUX YCTPONCTB; Pa3IndaTh

YCIIOBHUA UX 0e30IaCHOI0 UCIIOJIb30BaHUS B MMOBCETHEBHOM KHU3HU




10.9

10.10

BBINOMHATE SKCHEPUMEHTHI IO MCCIIE0BAHUIO (PU3UUECKHUX SIBJICHUH U MPOLIECCOB C MCIIOIb30BaHUEM
NPSMBIX 1 KOCBEHHBIX U3MEPEHUH; ITPpU 3TOM (HOpMYIHUpOBaTh MpodieMy (3aady) U THIoTe3y y4eOHOTo
9KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 IIPEUIOKEHHOTO OOOpYIOBaHHSA, IPOBOIUTH OINBIT U

(hopMyIHPOBATH BHIBOJIBI

OcymecTBIATh NpsIMBIE M KOCBEHHBIE W3MEPEHMS (PU3WYECKMX BEIWYUH; NpPU STOM BBHIOHpATH
ONTHMAJIBHBII CHOCOO W3MEpPEHUS M UCIIOJIb30BaTh HW3BECTHBIE METOJBI OLEHKH MOTPENIHOCTEH

U3MepeHuil

10.11

HccnenoBaTh 3aBUCHMOCTH MEXKAY (PU3NUECKUMH BETMYMHAMH C UCIIOJIB30BAHUEM MPSIMBIX H3MEPEHUH;
Opd  3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (UKCHUpOBAaTH pE3yJbTAaThl IOJYYEHHOH 3aBUCHMOCTH

(u3MUECKHUX BENNYNH B BUE TaOIHIl ¥ TPa(hUKOB, IENIaTh BBIBOJBI 110 PE3YIIBTATaM HCCIICTOBAHUS

10.12

10.13

ColOmiofath mnpaBuiia 0€30MacHOTO TPyAa IpH IMPOBENSCHHH HCCIECJOBAaHMKH B paMmKax y4eOHOTo
SKCIICPUMEHTa, yUeOHO-HCCIEIOBATEIBCKOM ¥ TPOCKTHOW JEATENIFHOCTH C  HCIOJb30BaHUEM

M3MEPHUTENBHBIX YCTPOHCTB M 1a00OPAaTOPHOTO 000pyJOBaHHS

PemaTe pacuéTHble 3a1a9u C SIBHO 33/IaHHOM (pU3NYECKON MOJENBIO, NCTIONB3Ys (PU3NUECKHE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHaJIM3a yCIIOBHSA 3a/1au BEIOMPaTh (PU3NIECKYIO0 MOJIEINb, BEIICIATD (GU3HIECKUE
BEJINUMHBI U (POPMYJIbI, HEOOXOIUMBIE JUIsl €€ PelIeHHs, TPOBOANUTH PAacUEThl M OLICHUBATH PEATbHOCTh

MOJIY4EHHOTO 3HaYCHUs (PU3NUECKON BETMYHHBI

10.14

Pemats kauecTBeHHBIC 3a/1au: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUMBYIO IIEMIOUKY PACCYKIEHUMN C

OHOpOﬁ Ha N3y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SIBJICHUA

10.15

Hcnonb30BaTh NpH pelieHNN yueOHbIX 3a/1ad COBpEMEHHbIe HH(POPMAI[OHHBIE TEXHOJIOTUH /IS TIOMCKa,
CTPYKTYPHUPOBAHUS, HHTEPIPETALMK U NPEICTABICHHs] Y4eOHO! U Hay4qHO-IIOMYJISIPHON MH(pOpMAaIHH,

HOHy‘{CHHOﬁ 13 PA3JINIHBIX HCTOYHUKOB; KPUTUYCCKH aHAJIU3UPOBATH NOJYy4aCMYHO I/IH(I)OpMaLII/IIO

10.16

[TpuBoaMTh NpHMeEpHl BKJIaJa POCCHHUCKUX M 3apYOEKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH,

00BIICHEHHUE MIPpOUECCOB OKPYKAKOLICTO MUPA, B pa3BUTUC TEXHUKHU U TEXHOJIOTHUH

10.17

10.18

Hcnonb30BaTh TEOpETHUECKHE 3HAHMS 1O (HU3MKE B IIOBCEAHEBHOM JKM3HM JUIs OOeCredeHUs
Ge3omacHoCTH TIpH OOpamieHnH ¢ MpHOOpaMH M TEXHHUYECKMMH YCTPOMCTBAMH, AJISI COXPaHEHHS

340POBbA U CO6J'IIOI[CHI/ISI HOPM 5KOJIOTUYCCKOT'0 IMTOBEJACHUS B 0pr>1<a}0u_[ef/'1 cpeac

PaboraTh B rpymnme c BBIIOJIHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh PadOTy I'PYIIIHL,
palMoOHATIBHO paclpelesiiTh OOS3aHHOCTH U IUIAHWPOBATh JAEATEIFHOCTh B HECTAHAAPTHBIX
CUTyallusAX, aJeKBaTHO OIICHHBATh BKJIAJ KaXJOr0 U3 YYaCTHHKOB TpPYINIBl B peIIeHHE

paccMaTpuBaeMoii poOIeMbI




INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA 10 KJIACC

Kon
pa3iena

Kon
NPOBEPSIEMOr0
3JIeMEeHTAa

IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUS

OU3NKA U METObI HAYYHOI'O ITO3HAHMUS

11

®usnka — Hayka o npuposae. HaydHele MeTOJbl MO3HAHUS OKPY’KArOIETro
Mupa. Poip skcnepumeHTa M TEOpHHM B IpoIecce IO3HAHHS IMPHPOJBL
OKcnepuMeHT B pu3nkKe

1.2

MopenupoBanue (GU3MUSCKUX SBJICHUI U MpolieccoB. HaydHble THIOTE3BI.
Ou3nuecKkue 3aKOHBI W TEOpPHH. | paHHIBI TMPUMEHUMOCTH (HU3MYCCKHUX
3akoHOB. [IpuHIMI cooTBeTCTBUA. Poib M MecTo pusuku B (hOpMUPOBAHUHU
COBPEMEHHON HAy4YyHOW KapTUHBI MHUpPA, B MNPAKTHYECKOH JesTeNbHOCTU
e

21

MEXAHHUKA
KMHEMATHKA

211

MexaHnueckoe IBIKEeHHE. OTHOCHUTEIHHOCTh MEXAHHYECKOTO ABMKCHMS.
Cucrema orcuéra. TpaekTopust

2.1.2

2.13

214

2.15

[Tepemerienue, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOpEHHE MaTepuaIbHONU TOUKH, UX MPOEKIIMH Ha OCH CUCTEMbI KOOPIUHAT.
CrnosxeHure iepeMeleHri U CII0XKEeHHe CKOPOoCTel

PaBHOMepHOE M PaBHOYCKOPEHHOE MNPSMOJUHEWHOE IBIKEHHE. [ paduku
3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH, YCKOPEHHUS, MyTH M TepeMelIeHHs
MaTepHaHbHOﬁ TOYKH OT BpEMCHU

CBoboaHOe majieHue. Y CKOpeHrne CBOOOIHOTO MAACHUS

KpuBonuueitHoe nBmkeHne. PaBHOMepHOE NBM)KCHUE MaTEpUANTBHOW TOYKU
0 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, IMHEWHas CKopocTh. [leprox u gacrora.
LeHTpocTpeMUTEIHHOE YCKOPCHHE

2.16

Texuuueckue yCTpOfICTBElZ CIIUAOMETP, IABMIKCHHUE CHApAA0B, HEIHLIC H
PEMCHHBIC TIEpeaaIn

2.1.7

ITpaxkTuueckue pabotel. V3mepeHue MrHOBEHHOH ckopocTH. MccnenoBanue
COOTHOIIEHHS MEXJy ITyTAMHU, IPOHAECHHBIMHU TEJIOM 3a IIOCIIeI0BaTEIbHbIC
paBHBIE IIPOMEXYTKH BPEMEHH TIIpH PABHOYCKOPECHHOM JBIDKEHHH C
HA4aJIbHOM CKOPOCTBIO, paBHOM HYJII0. VI3ydeHMe IBUKEHUS IapUKa B BA3KOI
JKUJKOCTH. M3yueHne IBMKEHHMs Tena, OpOIIEHHOT0 TOPU30HTAIBHO

2.2

221
2.2.2

JMHAMUKA

[punuun  otHocutenbHocTH  [anmmnes. Ilepseiii  3akoH  HbroTona.
WuepunanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHnun cynepno3unyy cui

2.2.3

224
2.2.5

Bropoii 3akon HeroTOHA 1)1 MaTepuanbHON TOUKU B UHEPLUAIILHOM CUCTEME
otcuéta (MCO). Tpernii 3akoH HpioTOHA 11 MaTepHATBLHBIX TOYEK

3akoH BCEMUPHOTO TATOTCHUA. Cuna TSOKECTH. l'IepBaﬂ KOCMHYCCKasAa
ckopocTs. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHs] CKOJBXEHUS W CHJIa TPEHUS
nokosi. Koadunuent tperus. Cunia CONMPOTUBIICHUS MPH JIBHKCHUAU TeJa B
JKUJIKOCTH WIIH ra3e

2.2.7
2.2.8

2.2.9

[TocTynarenbHOE U BpallaTesIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO Teja
MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpamieHus. I[laedo cuibl. Y CIIOBHS
paBHOBecus TBEporo tena B UCO

Texuunueckue YCTpoﬁCTBaZ NOAIMWIHUKHY, ABUKCHUEC HUCKYCCTBCHHBIX
CITYTHHUKOB

2.2.10

[Mpaktnuyeckne paboThl. M3yueHue nBWXKEHHMsS Opycka IO HaKJIOHHOM
IUIOCKOCTH TOJ ACHCTBHEM HECKONBbKUX CHI. MccienoBaHue 3aBHCHMOCTU
CHJI yNPYTOCTH, BO3HHKAIOIIMX B Ae(hOPMHPYEMOH NMpPY)KUHE M PE3NHOBOM




06pa3ue, OT BCIIMYHHBI UX )Ie(l)OpMaIlI/II/I. WccnenoBanue YCHOBI/Iﬁ PpaBHOBECUA
TBép,Z[OFO TECJia, UMCIOLICTO OCh BpalllCHUA

3AKOHBI COXPAHEHU A B MEXAHUKE
NMnynec mMaTepuanbHON TOYKH, CUCTEMBl MAaT€pUANIbHBIX TOYEK. MMiynbe

2:31 CHITBI ¥ I3MEHEHUE UMITYJIhCa Tella
232 3axoH coxpanenus uMiryibca B UCO. PeakTnBHOE IBIDKEHHE
2.3.3 Pabota cuibr
2.3.4 MOIIHOCTE CHIIBI
235 Kunernyeckass 3Heprusi MarepuagbHOM TOUKH. TeopeMa O KHUHETUYECKOU
SHEPTHU
[MorennuanbpHas SHEPTHsL. [NorenuuanbHas SHEPrHs YIpyTo
23 2.3.6 nedopmupoBaHHOl TMpyXuHBL. [loTeHIManbHas SHeprusi Tejna BOIM3U
MOBEPXHOCTH 3eMJTU
HOTCHI_[I/Ia.TII)HI)IC u HCIMOTCHIIMAJIbHBIC CHIJIBI. CBs13b pa6OTI:nI
237 HCIMMOTCHIIMAJIbHBIX CHJI C UBMCHCHHUEM MeXaHN4YEeCKOMH OHEPIrur CUCTEMBI TCII.
3aKOH COXpaHEHUs] MEXaHHYECKOI SHEPTHH
2.3.8 Yupyrue u Heynpyrue CTOIKHOBCHUS
239 TexHUYeCKUE YCTPOMCTBA: MBIKCHUE PAKeT, BOJOMET, KOTEp, MPYKHUHHBIN
MHCTONET
[Ipaktuueckue paboThl. M3yueHue CBsI3U CKOPOCTEW Tell MpU HEYMpyrom
2.3.10 ynape. WccrnenoBanue cBs3u pabOTHI CHJIBI C WU3MCHCHHEM MEXaHHUYCCKOU
JHEPruu Tesa
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH
OCHOBHbBIE TMOJIOXEHHST MOJEKYJISIPHO-KHHETHYECKOi Teopru. BpoyHOBCKOE
311 nmekenue. Judoysus. Xapaktep IBIDKEHUS W B3aHMOJCHCTBHS YAaCTHII
BEIlleCTBa
31.2 Mopenu cTpoeHus ras3os, )KHL[KOCTueI?I 1 TBEPABIX TN U OOBSICHEHNE CBOWCTB
BEIIIECTBA HA OCHOBE ATUX MOJIesel
3.1.3 Macca mosekyn. KomuuectBo BemecTsa. IlocTosiHHast ABOTaapo
314 TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana Temmneparyp
Henbcus
31 315 Monenb WJCANBHOrO  rasa. OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KHHETHYECKON TEOPUH HIEaTbHOIO ra3a
316 AblcomntoTHas TeMreparypa Kak Mepa CpelHed KHHETHYECKOW 3HEepruu
TEIUIOBOTO ABMXKEHHMs yacTHl rasa. lllkana temneparyp Kenpuna
3.1.7 Ypasuenue Knanelipona — Menaeneesa. 3akoH J[aapToHa
318 l'azoBble 3akoHBI. M3ompomecchl B WJEaJbHOM Tra3e C IOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa, H30X0pa, n3obdapa
3.1.9 TexHUUECKUE YCTPOUCTBA: TEPMOMETP, OapoMeTp
[MpakTuyeckue paboTel. M3MepeHne macchl BO3[yXa B KJIaCCHOH KOMHarte.
3.1.10 HccrenoBanne 3aBUCUMOCTH MEXTy TTapaMeTpaMi COCTOSIHUS Pa3peKEeHHOTO
rasa
OCHOBBI TEPMOAMHAMUKNA
321 TepmoanHamuueckas cucreMa. BHyTpeHHSSI SHEprust TepMOANHAMHYECKOM
CHCTEMBI U CIIOCO0BI €€ M3MEHEHUS
322 KomgectBo TerumoTel u pabora. BHyTpeHHSS SHEprus OIHOATOMHOTO
WJIeaJIbHOTO Ira3a
3.2 BI/I}II:-I TCIUIOTNICPEIAYN: TEIUIOMPOBOIHOCTD, KOHBCKIIUA, H3JTy4YCHUEC.
3.2.3 TeroéMKOoCTh Tela. Y aeabHas TEII0EMKOCTD BEIECTBA. PacyéT KoimyecTsa
TEIUIOTHI MTPU TEILIONepeiae
[lepBblii  3akOH  TepMOIMHAMHUKU. [IpuMeHeHHWe  mepBOro  3akoHa
3.24 TePMOAWHAMHUKH K wm30mporeccaM. ['padudeckas wmHTepmpeTanns pabOTHI

raza




TennoBsie MalInHBI. HpI/IHI_[I/IHI)I JIenCTBUS TCILIOBBIX MallluH.

3.2.5 [TpeoOpa3oBaHus SHEPrUM B TEIUIOBBIX MamnHax. Koadduiuent nmonesnoro
neiicrBus (manee — KI1JI) reruroBoit mammasl. [k Kapro u ero KI1J]
326 Bropoii 3akoH TepMomuHaMuku. HeoOpaTMMOCTh TpPOIIECCOB B TPUPOJIC.
TemoBble ABUraTeNid. JKOJOrHYECKUE MPOOIEMBI TEINIOIHEPTETUKU
327 TexHUUecKue YCTPOICTBA: IBUTaTeNb BHYTPEHHETO CTOpPAHHSA, OBITOBOI
XOJIOIWIIbHHK, KOHAUIIHOHED
3.2.8 [IpakTudeckne paboTsl. I3Mepenne yaeapHOH TemI0EMKOCTH
ATPETATHBIE COCTOSHUMA BEIHIECBA. ®A30BBIE ITEPEXO/IbI
331 [Tapoo6pazoBanue n koHaeHcanws. Vicriapenue u kuneHue. Y aensHas TernsioTa
apooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT AABJICHUS
3.3.2 AOCOIOTHAs 1 OTHOCHUTEINBbHAS BIAXKHOCTH BO3IyXa. HackImeHHBIN Tap
333 Teépmoe Teno. Kpucramindeckue U aMOpQHbIC Tejda. AHU3OTPOITUS CBOWUCTB
33 kpucTamioB. JKuakne kpuctauibl. COBpeMEHHBIE MaTEPHAIIBI
' 3.34 [TnaBnenue u KpucTaIM3anus. Y ielbHas Temiora miasienus. Cyonumanus
3.35 YpaBHEHHUE TEIIOBOTO OanaHca
TexHHYeCKHE yCTPOWCTBA: THIPOMETP M MCHXPOMETP, KaJIOpUMETP,
3.3.6 TEXHOJIOTHH TIOJNYYEHHS COBPEMEHHBIX MAaTepuaioB, B TOM YHCIIE
HaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHI
3.3.7 [TpakTryeckue padoTsl. Mi3MepeHne BIa)KHOCTH BO3IyXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 DnexTpuzais Tel. DNEeKTPUUECcKHii 3apsi. [[Ba Buia 21eKTpUIeCKUX 3apsiioB
41.2 IIpoBOJHNKY, TUAIEKTPUKH U IOJYNIPOBOJHUKU
4.1.3 3aKoH COXpaHEHUs PIEKTPHUISCKOTO 3apsiia
414 BsaumoneiictBue 3apsioB. 3akoH Kymona
415 OnexTtpudeckoe mone. Hanpsox€HHOCTH 3iexTpuueckoro mond. [IpuHimn
cynepnosuuuy. JIuHuYM HanpsLKEHHOCTH 3JIEKTPUYECKOTO 11O
41 4.1.6 PaboTa cuit anekrpocratudeckoro mnoiis. [lotennuan. Pa3HocTs MOTEHIMAIOB
417 [TpoBOAHMKM W AMAICKTPUKH B TIOCTOSHHOM 3JIEKTPUYECKOM IIOJIE.
JuarexTpuueckas IpOHUIAEMOCTh
41.8 DnextpoéMkocTs. KoHZeHCaTOp. DAEKTPOEMKOCTD TNIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKeHHOI0 KOHJeHcaTopa
TexHUYeCKUE YCTPOWCTBA: DIIEKTPOCKOII, 3JIEKTPOMETD, IIEKTPOCTATHYECKAs
4.1.9 3alIKTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
NPUHTED
4.1.10 [TpakTryeckue padoTsl. Mi3MepeHne a1eKTpoEMKOCTH KOHIEHCaTopa
IOCTOSIHHBIM DJIEKTPUUECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcioBusi CyliecTBOBaHHUS MMOCTOSIHHOTO JJIEKTPHYECKOro Toka. MCTOYHUKH
Toka. Cnia Toka. [locToSHHBIN TOK
422 Hanpsxenue. 3akon Oma i yyacTka Henu
423 DJIEeKTPUYECKOE CONPOTHBIICHHUE. Y IeTIbHOE COPOTUBIICHHE BELIECTBA
424 [MocnenoBarenpHOE, TApaLIENIbHOE, CMELIAHHOE COSANHEHUE ITPOBOAHUKOB
425 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2 4.2.6 MOIIHOCTb 3JEKTPUYECKOTO TOKA
anekTpoaBkymas cwia (manee — DJIC) u BHyTpeHHEE COIMPOTUBIICHHE
427 HCTOYHHMKA TOKa. 3akoH OMa ISl TTIOTHOM (3aMKHYTOH) 3JIEKTPUUECKON IIETIH.
KopoTtkoe 3ambikanue
428 OJNeKTpOHHAasT ~ NPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTh
COIPOTHUBJICHHSI METAJUIOB OT TeMIeparypbl. CBEpXIPOBOIMMOCTh
4.2.9 DneKTpuuecKkuil TOK B BakyyMme. CBONCTBA 2JIEKTPOHHBIX TyYKOB
4210 [MonynpoBoguuku.  CoOcTBeHHass W HpUMeECHas  IPOBOJIMMOCTH

noxynpoBogHuKoB. CBolicTBa P-n nepexoxa. [loxynpoBogHHKOBBIE TPHOOPHI




SHCKTpI/I‘IeCKI/Iﬁ TOK B JJICKTPOJIMTAX. SﬂeKTpOJ'II/ITI/I’{eCKaﬂ Jucconuanus.

4211
DnexTpoau3
4212 DJeKTpu4ecKuii ToK B razax. CaMOCTOSITEIbHBIH W HECaMOCTOSTEIbHBIN
o paspsia. Pasmuynbie THITBI caMOCTOSITENbHOTO pa3psana. Momnus. [Tnazma
TexHNYecKHEe YCTPOWCTBA: aMIEpPMETpP, BOJIBTMETDP, PEOCTAT, MCTOYHUKU
4213 TOKa, JJICKTPOHArpeBaTeIbHbIe TPHOOPHI, JIEKTPOOCBETUTEIBHBIE TPHOOPHI,
- TEPMOMETP  CONPOTHBJICHUS, BAaKyyMHBIH  JHOJ, TEPMHUCTOPHl U
(hOoTOPE3UCTOPEL, MOTYPOBOIHUKOBBIN JTNOJ, FaJIbBAHUKA
[TpakTraeckue paboTsl. M3ydeHne CMENIaHHOTO COSANHEHNUS PE3UCTOPOB.
4.2.14 Wzmeperne D/IC mcTOYHWKA TOKa M €r0 BHYTPEHHETO CONPOTHBIICHHUS.

Habmonenune snexTponusa




