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IHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO 00OIIero 0Opa30BaHMs COCTABJIECHA Ha OCHOBE MOJOKEHUH M TpeOOBaHUM K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTenbHOH mporpammbl, mperactaBieHHBIX B ®I'OC OO0, a Ttakke ¢ yd4érom QenepanbHOi paboueil mporpamMmbl
BocniuTanus 1 KoHuenuu npenogaBanus yaeoHoro npeamera «Duznkay.

ConepxaHre MporpaMMsbl 1Mo (U3MKE HANpaBlIeHO HA (JOPMHUPOBAHUE ECTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOUIMXCSl M OPTaHH3aLHUI0 U3yUeHHS
($u3MKN Ha JEATEILFHOCTHON OCHOBe. B mporpaMme mo ¢pu3uke y4UTHIBAIOTCSA BO3MOXXHOCTH Y4eOHOro mpenmera B peanusanuu tpedoBanuii @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeMETHBIM pe3yJbTaTaM OOyuYeHHs, a TaKKe MEKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl.

[IporpaMMa 1o Qu3KNKe ycTaHaBIMBAcT paclpeAeiieHue Y4eOHOTO MaTepuana mo rogaMm oOydeHus (1O Kiaccam), MpeJiaraeT NPUMEPHYIO
MOCJIEI0BATEIbHOCT N3yUCHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS NPEAMETHOTO CONEPXKAaHUS U yUETe BO3PACTHBIX OCOOCHHOCTEH 00YJaroIuXCsl.

[Iporpamma o ¢usuke paspaboTaHa ¢ LETbIO OKA3aHUA METOANYECKON MOMOIIY YYUTENIO B CO3IaHUH Pab0ovel MPOrpaMMBbl 10 yUeOHOMY IIPEIMETY.

dusuka SBISETCA CUCTEMOOOPa3yIOLUINM Ul €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, TOCKOIbKY (PU3NUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
Y SIBJICHHI, U3y4aeMBIX XUMHUEH, ONOTOTHEH, acTpoHOMUEH 1 Pu3NdecKoit reorpadueii, BHOCHT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHY MUPA, IPEIOCTABIISET
HaunOoJee sicHbIe 00pa3Lbl IPUMEHEHUS! HAyYHOT'O METOJa TO3HAHUS, TO €CTh CII0C00a MOIY4EHHs JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa U3 TIAaBHBIX 33724 (PU3NIECKOT0 00pa30BaHUs B CTPYKTYpe OOIIeTo 00pa30BaHUs COCTOUT B (DOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
U MHTepeca K HayKe Yy 00yJaroIIixcsl.

Uzyuenne ¢usuku Ha 0a30BOM YpOBHE NPEAIONAracT OBJAJEHHE CICAYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

® Hay4HO OOBSCHATH SIBJICHUS;
® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH HAY4YHOT'O UCCIIEIOBAHUS;
® THTEPIPETUPOBATh JaHHBIE M UCTIOIb30BaTh HAYYHbIE JOKA3aTEeILCTBA AJISl TOJyYEHHUS BBIBOJIOB.

Henn u3ydyeHus: QU3MKK Ha YpOBHE OCHOBHOTO o0miero oOpaszoBaHusi onpezeneHsl B KoHuenuum npenogaBaHusi yueOHoro npeamera «Puszuka» B
o0pa3oBareibHBIX oOpranuzanmax Poccuiickoii @enepanuy, peaau3yIOIIMX OCHOBHBIE O0LIe00pa3oBaTEeNbHBIE IMPOTPAMMBI, YTBEP)KIAEHHOW peIICHHEM
Komnnernn Munncrepctsa npocsemmenus Poccuiickoit @enepanyu (mpotokoin ot 3 nexadpsa 2019 r. Ne [IK-4sH).

Hean n3yuyenns pusukm:

® IpuOOpeTeHne HHTEepeca M CTPeMJICHUS OO0ydyaromuxcs K HAyYHOMY H3YUEHHIO NPUPOABI, pPa3BUTHE HMX WHTEUICKTYAIbHBIX W TBOPYECKHX

CII0OCOOHOCTEM;

® pa3BHUTHE MIPEJICTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (POPMHUPOBAHHE UCCIIEIOBATENLCKOTO OTHONICHHUS K OKPYKAIOIIUM SIBIICHHSIM;

® (opMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa H3y4eHHsI OCHOB CTPOCHHUSI MaTepuu B (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

o hopMHpOBaHHE NPEACTABICHUH O POIU (PU3UKH JJIS pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTUH;

® pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX chepax Oymymiei npodecCHOHaIbHON NEsTeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOArOTOBKA K JalbHeHIemMy

00y4EHHIO B 3TOM HallpaBJIeHUH.

JocTmxeHre 3TUX 1ieJield TporpaMMBl 1o (pU3HKE Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00eCIeYMBaeTCs PELICHHEM CIIeYIONINX 3aAay:



® IpruoOpeTeHre 3HaHUH 0 TUCKPETHOM CTPOCHUH BELIECTBA, O MEXaHUUECKUX, TEITOBBIX, 3JIEKTPHUECKHX, MATHUTHBIX  KBAHTOBBIX SIBIICHUSX;
® IpruoOpeTeHrne YMEHUH ONHUCHIBATH 1 OOBSICHATH (PU3WYECKHE SBICHHSI C HCTIOIb30BaHNEM MOTY4YEeHHBIX 3HAHUH;
® OCBOCHHE METOJOB PEIICHUS MPOCTECHIINX PACUETHBIX 3a/ad C MCIIOJIB30BaHHEM (PH3NYECKUX MOJENICH, TBOPUECKUX M MPAKTHKO-OPHEHTHPOBAHHBIX
3aja4;
® pa3BUTHE YMEHHWH HAONIONAaTh NPUPOJHBIC SBICHHS W BBINOJHATH ONBITHL, JTa0OpaTOpHBIE PabOTBI M AKCICPUMEHTAIBHBIC HCCIIENOBAHHUI C
HCTIONIb30BAaHNEM N3MEPHTEIBHBIX TPHOOPOB;
e ocBocHUE MPpUEMOB paboThl ¢ uHpopManueld Gu3nIeckoro coaepkaHus, BKIOYas HHOOPMAIMIO O COBPEMEHHBIX JOCTHKCHUSIX (PH3MKH, aHAIU3 U
KPUTHYECKOE OLICHWBaHNE NH(OpMALIUH;
® 3HAKOMCTBO CO cdepamMu Npo(ecCHOHATBHON EATCILHOCTH, CBS3aHHBIMH C (DU3UKOW, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHHSX (PU3NYIECKOM HAYKH.
Ha m3yuenue ¢usuku (0a30BbIi ypoBeHb) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 8 KJlacce - 68 4acoB 2 yaca B HEJIEIIO), B 9 KJ1acce - 102 yaca (3 yaca B HEJICIIO).

[Ipennaraemslii B nporpaMMe no (U3MKE MEepedeHb J1a0OPaTOPHBIX PaOOT M ONBITOB HOCHT PEKOMEHIATENbHBIA XapaKTep, YUUTENb IeNaeT BHIOOD
MpoBeIeHHs 1a00PaTOPHBIX PAOOT U OMBITOB C YUETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH 00YUarOLINXCsl, CIIUCKA SKCIEPUMEHTABHBIX 3aJaHUH, PeIaracMbIX
B PaMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMeHa 110 (pu3uke.



COJEPXAHUE OBYYEHUA

7 KJIIACC
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUH OKPY/KAIOLIEro MUpa.
®uszuka — Hayka o pupoze. SABneHus npupoasl. PU3ndeckue ABICHUS: MEXaHUUECKUE, TEIUIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnveckrie BeInunHbL. M3mepenne ¢usndecknx BenmmuynH. Ousnaeckne npruoopsl. [lorpemHocTs n3meperuii. MexxayHapoaHas CHCTeMa eAMHHIL.
Kak ¢wm3mka m apyrue ecTecTBeHHBIE HAyKH W3YYalOT NMPUpPOAy. EcTecTBeHHO-Hay4dHBI METOJ MO3HAHWS: HaOJI0JeHHEe, TTOCTAaHOBKAa HAYYHOTO BOIPOCA,
BBIIBIDKEHHUE THUIIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, 00BsICHEHHE HabmogaeMoro sBieHus. Onrcanne GU3NIeCKUX SBICHUH C TOMOIIBIO MOIEIEH.
Hemoncmpayuu.
1. MexaHu4ecKue, TEIIOBBIE, JIEKTPUIECKAE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. Owsudeckue IprOOPHI U MPOLEaypa MPSMBIX H3MEPEHHH aHAIOTOBBIM U ITU(PPOBBIM TPHOOPOM.
Jabopamopnsie padomot u onvimot.
Omnpe/eneHre ekl IeIeHUs Kbl U3MEPUTEIHFHOTO IprOopa.
N3mepeHne pacCTOSIHUM.
N3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeNa.
OrnpexaeneHre pa3MepoB MaJIbIX TEM.
N3mepenne TeMmnepaTypsl IPU HOMOLIH KHIKOCTHOTO TEPMOMETpPA U JaTYUKA TEMIEPaTyphl.
[IpoBenenwne nccieoBaHUs IO IPOBEPKE TUIOTE3bI: TATBHOCTH MOJIETA MAPHUKA, MYIIIEHHOTO TOPU30HTAIFHO, TEM OOJIbIIIe, 9eM OOJbIIe BHICOTA ITyCKa.
Paszlen 2. IlepBoHayanbHbIe CBeIeHUS 0 CTPOEHHUH BellecTBa.
CtpoeHue BemecTBa: aToMbl M MOJIEKYJIBI, UX pa3Mepsl. ObITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTRA.
JlBmxenue dacTuil Beriectsa. CBsi3b CKOPOCTHU JIBHXKSHMS YaCTHI[ ¢ TeMIieparypoil. bpoyHoBckoe nBmwxenue, nuddysus. BzaumoelicTBrie 4acTUIl BELIECTRA:
MIPUTSHKEHNE U OTTAIKHBAaHHE.

G S

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta3oB, KMJIKOCTEH M TBEPIBIX (KPUCTAIUIMUECKUX) Ted. B3anMOCBI3b MEXIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM. OCOGGHHOCTI/I arperaTHbiX COCTOSTHUM BOJHbI.

Hemoncmpauuu.

1. HaGnromeHnne OpOYHOBCKOTO JIBHKCHUSI.

2. Habmoaeuue nuddysuu.

3. Habmoaenue sBIeHUA, OOBSICHIIOIIUXCS IPUTSHKEHUEM I OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie padbomot u onvimol.

1. OueHka quamMeTpa aToMa METOJIOM PSAOB (C UcroNb30BaHueM (GoTorpaduii).

2.  OmnbITHI IO HAOIOICHUO TEIIOBOTO PACIIUPEHHS T'a30B.

3. OmnbITHI 10 0OHAPYKEHHUIO JEHCTBHS CHUII MOJIEKYIISIPHOTO TIPUTSKECHHS.

Pazaen 3. /[Bu:keHue U B3auMo/ieiicTBHE TeJl.

Mexannyeckoe ABIKeHHE. PaBHOMepHOe M HepaBHOMepHOe aBmkeHHe. CkopocTh. CpemHss CKOPOCTh MPHU HEPAaBHOMEPHOM JBWKEHHH. Pacuér mytu u
BPEMCHU ABHKCHMHS.



SIBnenne wHEpIMH. 3aKOH MHEpUWHU. B3anmopeiicTBre Ten Kak MpUYMHA U3MEHEHHUs] CKOPOCTH ABIKEHHUS Ten. Macca Kak Mepa WHepTHocTH Tena. [InoTHocTh
BemiecTBa. CBS3b INTOTHOCTH C KOTMYECTBOM MOJIEKYJ B eqUHHIIE 00BEMa BEIECTBA.

Curna KaK xapakTepucTUKa B3auMozeicTBus Ted. Cuna ympyroctu u 3akoH ['yka. MI3mMepeHue Cuiibl ¢ TOMOIIBI0 TUHAMOMETpA. SIBICHHE TIATOTEHUS U CUJia
TsokecTd. Cuila TSXKECTH Ha apyrux ruianetrax. Bec tema. HeBecomocTs. CroxkeHue cuil, HAIpaBJICHHBIX M0 OJHOM mpsiMoil. PaBHoaeiicTByomas cui. Cuia TpeHwusl.
TpeHue cKOMbXKEHUS U TPEHUE TTOKOs. TpeHue B IpUpoie U TEXHUKE.

Hemoncmpayuu.

O S

Habmionenne MexaHMUECKOTO IBHKEHUS Tea.

N3mMepenne ckopocTH MpsIMOIMHENHOTO TBUYKEHHUS.
Habmionenue siBieHnst HHEPLUH.

Habmonenne n3aMeHeHns: CKOPOCTH TIPH B3aUMOICHCTBUH TEIL.
CpaBHEHME MaccC M0 B3aUMOJEHCTBUIO TET.

CrnoxeHue crJjl, HalpaBJIEHHBIX IO OAHOHN MPSMOM.

Jlaﬁopamopnbze pabomut u onvimol.

uAwWN e

OnpeneneHne CKOPOCTH PaBHOMEPHOTO IBMYKEHUS (IIAPHUKA B )KUAKOCTH, MOJCIH DIIEKTPUIECKOTO aBTOMOOWIIS M TaK Jaiee).
Onpenesnenue cpeqHell CKOPOCTH CKOJBKEHHsI OpycKa MITH IIapuKa 10 HAaKIIOHHOM IIOCKOCTH.

Omnpeaesnenue MIOTHOCTH TBEPAOTO Tea.

OmnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsLKeHus (aedopMayn) Mpy>KUHbI OT NPUIIOKEHHON CHJIBL.

OnbITHI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHUIIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapaKTepa CONMPHKACAIOIINXCS TOBEPXHOCTEH.

Pa311eJ1 4. JlaBjieHMe TBEPABIX TeJ, JKUIKOCTEH U ra3os.
Hasnenne. CriocoObl yMeHbIIIEHHS W yBEJIMUYCHHs JAaBieHus. JlaBlneHue raza. 3aBUCHMOCTh JIaBJICHUs Ta3a OT o0bEMa, Temmeparypsl. [lepenada naBieHUs

TBEPABIMH TEJaMHM, KHIKOCTSIMH U Ta3amu. 3akoH I[lackams. ITHeBMaTHueckue MalluHbL. 3aBUCHMOCTH JABJICHUS JKHIKOCTH OT TIIyOWHBL. ['MapocTaTHuecKuit

napajokc. CooOraruecs cocypl. [ uapaBIrMuecKue MEXaHU3MBI.

Atmocdepa 3emnn u atMocepHoe aaBieHHe. [IpuunHBI CyliecTBOBaHHMS BO3AyHIHONW 00oiouku 3emun. OnbiT Toppuuemn. M3mepenue atmocdepHOro

JIaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOT'O IaBJICHUsI OT BBICOTHI Hajl ypoBHEM Mops. [TpuOopsI /i n3MepeHust aTMOC(HEpPHOTo JAaBICHUS.

JelicTBre KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tello. BerTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [napanne ten. Bo3gyxormiaBanue.
Hemoncmpayuu.

O NOOUEWDNR

3aBUCHMOCTb JIaBJICHUA T'a3a OT TEMIIEPATYPHI.

Ilepenaua naBneHuUs )XKUAKOCTBIO U Fa30M.

Coobuaromuecs cocyIsl.

T'mppaBnuyeckuii mpecc.

[IposiBnenue neiicTBUs aTMOC(HEPHOTO IABICHUSL.

3aBUCHMOCTH BBITAIKMBAIOIIEH CHITBI OT 00BEMA MOTPYKEHHOHN YaCTH Tea U TUNIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAOLIEH CHIIBI BECY BBITECHEHHON HKUAKOCTH.

VYcnoBue miaBaHus Te: MJIaBaHUE WM NTOTPYKEHHUE TENl B 3aBUCUMOCTH OT COOTHOIIEHUS TUNIOTHOCTEH Tela U JKUAKOCTH.

./Iaﬁopamopnbte padomut u onvimol.

1.

I/ICCJ'IC,Z[OBaHI/Ie 3aBHCHUMOCTH BE€Ca TCJ1a B BOJAC OT 00BéMa HOI‘py)KéHHOfI B ) KMAKOCTBb 4aCTH TECJIa.



2. Ormpezenenne BRITATKUBAIONMIECH CHIIBI, ICHCTBYIOMICH Ha TEJIO, TOTPYKEHHOE B KUIKOCTH.

[IpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIICH CHUIIBI, EHCTBYIONICH HAa TEJO B )KUJIKOCTH, OT MAcChI Teja.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHUJIBI, JCHCTBYIOIICH HA TEJO B )KHIKOCTH, OT 00BhEMa TOTPYKEHHOU B )KHMIIKOCTh YaCTH Teja
Y OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKHU U OIPEAETIeHUE €€ rpy30MoabEMHOCTH.

Pa3znen 5. PaGoTa 1 MOITHOCTH. DHepPrusi.

Mexanndeckas padora. MOITHOCTb.

w

IIpocTeie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecus peryara. [IprMeHeHne mpaBmiia paBHOBECHs pbrdara K OJ0Ky. «30J0Toe
npasmiio» mexaHuku. KIIJ] mpocTeix Mexarm3moB. IIpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KnHeTndeckas M MOTEHUIWANbHas SHeprus. lIpeBpaieHre oJHOTO BHAa MEXaHWYECKOW SHEPTruu B APYroil. 3aKOH COXpaHEHUS
SHEPTHH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophusie pabomol u onvimol.

1. Ompenenenue padOTHI CHIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHUU TeJa 10 TOPU3OHTAIBHON TOBEPXHOCTH.
2. MHccnenoBanue yClOBHM paBHOBECHUS pblyara.

3. Usmepenue KIIJl HakTOHHOM MIOCKOCTH.

4. U3yyeHue 3aKOHA COXPAHECHUS MEXAaHUYECKON SHEPIHH.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Nzydenne ¢u3nkm Ha ypoBHE OCHOBHOTO OO0mIero 0Opa3oBaHHs HAIPaBIEHO HA AOCTIDKEHHE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIMETHBIX

00pa30BaTeIbHBIX PE3yTHTATOB.

B pesynprare m3ydenns ¢u3MKM Ha ypOBHE OCHOBHOTO 00ImIero obpa3zoBaHus y oOydaromierocs OyayT chOpMHPOBAHBI CIEAYIOIINE JTHYHOCTHBIE

PE3YIbTAThI B 4aCTH:

1) naTpHOTHYeCKOT0 BOCTIMTAHUS:

— MPOSIBTIEHHE WHTEpeca K HCTOPUN M COBPEMEHHOMY COCTOSIHUIO POCCUIICKON (PM3NIECKON HAYKH;

— [IEHHOCTHOE OTHOIIEHHE K JOCTHKECHUSAM POCCHMCKUX yUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXICHHH OOLICCTBEHHO 3HAYMMBIX M 3THYECKUX MPOOJIEM, CBSI3aHHBIX C NMPAKTHYECKUM NPHUMEHEHHEM
JIOCTHKCHUN (DU3UKH;

— OCO3HaHHUC BAXKHOCTH MOPAJIbHO--3THYCCKUX ITPUHIUIIOB B A€ATCIbHOCTH y‘-IéHOI‘O;

3) 3cTeTMYECKOr0 BOCIIMTAHUS:

— BOCIIPHATHE ICTETHUECKUX KauecTB (PU3NUECKON HAYKU: €€ TApMOHHUYHOTO MIOCTPOCHHUSI, CTPOTOCTH, TOUHOCTH, JIAKOHHYHOCTH;

4) 1eHHOCTH HAYYHOI'0 IO3HAHUSL:

— OCO3HaHHWE IEHHOCTH (PU3MYECKON HayKHW KaK MOIIHOTO WHCTPYMEHTa MO3HAHWS MUpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHINEH COCTaBISIOIIEH
KYJIBTYPBI,

— pa3BUTHE HAyYHOM JI0003HATENIFHOCTH, HHTEPECA K UCCIIEIOBATENbCKON IeATEIbHOCTH;

5) popMupoBanus KyJbTYPhI 310POBbSI M SMOUMOHAJIBLHOI0 0J1aroNOIy4Yns:

— OCO3HAHHE [IEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAKHOCTH MPaBHJI 0€30IMacHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha IOPOrax, ¢ 3JEKTPUUECKUM U TEIUIOBBIM 000pYyI0BaHHEM B JIOMAIHHUX YCIOBHSX;

— c(OpMHUPOBAHHOCTDH HaBbIKa peQIEKCHH, TPU3HAHNE CBOETO NIPaBa Ha OUIMOKY M TAKOTO e MPaBa y APYroro 4eloBeKa;

6) TPY10BOT0 BOCTIMTAHMSA

— aKTHBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a]1a4 (B paMKax CEeMbHU, 00pa30BaTENIbHON OpraHU3allH, TOPoia, Kpas) TEXHOJIOTHYECKOH 1 COLMaIbHON
HaNpaBJIEHHOCTH, TPEOYIOLINX B TOM YHCIIE U (PU3NUECKUX 3HAHUI;

— MHTEPEC K NPAKTHYECKOMY M3YUEeHHUIO NPO(ecCcHii, CBA3aHHBIX ¢ (PU3UKON;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

— OpUeHTalus Ha MpUMEHEeHHe (U3MUECKUX 3HAHWK Ui pelIeHus 3afad B OOJIACTH OKpY’KAaIOIIEeH Cpeabl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICCTBUM JJIsI OKPY’KaOIIEH Cpeibl;

— OCO3HaHHE TI00aTFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U ITyTel UX PELIeHHS;

8) aganTanuyM K N3MEHSIOIMMCS YCJIOBHSIM CONMAJbLHON H MPHUPOIHON Cpebl:

— OTPEeOHOCTh BO B3aWMO/ICHCTBUH NIPY BBHITIOJTHEHUH UCCIIEIOBAHUIN M TIPOCKTOB (PU3NYECKOI HANIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTUX;
— MOBBIIICHUE YPOBHSI CBOEH KOMIIETCHTHOCTH Yepe3 NPAKTHYECKYIO NEATENBHOCTD;



o - l'IOTpe6HOCTI> B (bOpMHpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM 4YHUCJIC q)OpMyj'H/IpOBaTI) nacu, NMMOHATUS, TUIIOTE3EI O (I)I/ISI/I‘-ICCKI/IX 00BEKTAX U SIBJICHUAX

e — oco3HaHHWE ACPHUITNTOB COOCTBEHHBIX 3HAHUHA 1 KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKH;

® — [UIAHUPOBAHHUE CBOETO PA3BHUTHS B MPUOOPETEHHN HOBBIX (DU3MUYCCKUX 3HAHUIA,

® — CTpEMJICHUE aHAJU3UPOBATh U BHISBIIATH B3aMMOCBSI3U PUPO/IbI, O0IIECTBA U SKOHOMUKH, B TOM YHCJIEC C UCTIOIh30BaHHEM (DU3NYCCKUX 3HAHUM;
® — OIICHKA CBOMX JICHCTBUI C yU4ETOM BIHMSHUS Ha OKPYKAIONIYIO CPE/LY, BO3MOKHBIX TI00ATBHBIX ITOCIICIACTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mNporpaMMbel 1O (H3MKE Ha YpPOBHE OCHOBHOTO oOmmiero obOpasoBaHus y oOydaromerocs OyayT copMUpOBaHBI
MeTanpeJMeTHbIe Pe3yJbTAaThl, BKIIOYAIONINE [03HABATEIbHBIC YHHBEPCAJbHBIC Y4eOHbIC ICHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAJbHBIC Y4eOHbBIC
JEHCTBHS, PEryJISSTHBHBIC YHHBEPCATIbHBIC YUeOHbBIC ACHCTBUSL.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁmﬂe I[eﬁCTBHﬂ

Ba3oBble jioruyeckue 1eiicTBUs:
® BEISBJIATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKNA 00BEKTOB (SBJICHUN);
® YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KiIaccu(puKamuy, OCHOBaHUSA 111 0000IICHHS U CpaBHEHUS;
® BHISIBJISATH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B PACCMaTPUBAEMBbIX (paKTaX, JAHHBIX M HAOJIIOJICHUSIX, OTHOCSIIMXCSA K (DU3HMUSCKUM SIBJIICHUSIM;
® BRISIBJISATh NIPUYMHHO--CJICACTBEHHBIC CBSI3U NPU M3YYCHUU (PU3MYECKUX SBJICHUHM M MPOIECCOB, JIEIATh BBIBOJBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUYCHHUHN, BBIIBUTATh THIIOTE3bI O B3aUMOCBSA3IX (U3NUCCKUX BEIINYKH;
® CaMOCTOSITETTLHO BBIOMpaTh CIOCO0 pemieHus y4eOHOUW (u3uveckod 3amaun (CpaBHEHHWE HECKOJNBKHX BapUAHTOB pEIIeHUs, BHIOOp HambOoiee
MIOAXOSIIETO ¢ YIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTECPHUCB).
Ba3oBble uccienoBaTebLCKUE AeHCTBUS:
® HCTIOIB30BaTh BOMIPOCHI KaK MCCIIEIOBATEIBCKII HHCTPYMEHT TIO3HAHUS,
® IPOBOJIUTH TI0 CaMOCTOSITENIFHO COCTABIEHHOMY TUIAHY OIIBIT, HECIOXHBIA (U3NYECKUI 3KCIIEPUMEHT, HeOOJbIoe HcCliefloBaHrue (U3NIECKOTO
SIBIICHUS;
® OIICHUBAThH HA IPUMEHUMOCTD U JJOCTOBEPHOCTH HH(MOPMAIIHIO, TTOTYUYECHHYIO B XOJI€ UCCIICIOBAHUS WIIH SKCIICPUMEHTA;
® CaMOCTOSITENTEHO (hOPMYJIMPOBATHE 000OIIEHNS U BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHUS, OTIBITA, UCCIICTOBAHNS;
® [IPOrHO3UPOBATH BO3MOXKHOE JTATbHEHIIIee pa3BUTHE PU3NIESCKHUX MPOIIECCOB, a TAKXKE BBIIBUTATh MMPEATIOIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSIX
U KOHTEKCTaXx.
Pa6ota ¢ undopmanueii:
® IPUMEHSATh PAa3IMYHbIE METObI, HHCTPYMEHTHI M 3alpOCHl NPU IOMCKE M OTOOpe MH(POpPMAIMK WIH NAHHBIX C YYETOM NPEUIOKEHHOW y4eOHOU
(bm3nueckoii 3a1auu;
® AaHATTM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETUPOBATH HH(POPMAITUIO PA3TUIHBIX BHIOB U (HOPM MPEACTABICHHUS,



® CaMOCTOSITENBHO BHIOMpPATh ONTHMANIBHYIO (OpMYy MpelncTaBieHHs HH(OpMAlMu M WIUIIOCTPUPOBATH pEIlaeMble 3aaydl HECIIOKHBIMH CXEMaMH,

JrarpaMMaMu, HHOU Tpadukoi U MX KOMOMHAIMAMHU.
KoMMyHnkaTHBHBIe YHUBepCcaJIbHbIE y4eOHbIe 1elCTBUA:

® B x011e 00CYXXIIeHHUsI y4eOHOTO MaTepuania, pe3ylbTaToB JTabOpPaTOPHBIX paboT M MPOEKTOB 33JaBaTh BOMPOCH! IO CYIIECTBY 00CYKIaeMOW TEMBI H
BBICKa3bIBaTh UJEH, HALICJICHHBIEC Ha PELICHUE 3a1a4l U NOoJAepKaHue O1aroxKenaTenbHOCTH OOLICHNUS;

® COTOCTABJISITH CBOM CYXACHUS C CY>)KICHUAMH IPYTUX YYAaCTHUKOB AMAI0Ora, OOHAPYKUBATh Pa3iInune U CXOJCTBO TO3UIIHIA;

® BRIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCBMEHHBIX TEKCTAX;

® IyOJIMYHO IPEACTaBIATh PE3yJIbTaThl BBIIIOJHEHHOI'O (PM3MUECKOTO OIbITa (IKCIIEPUMEHTA, HCCIIEI0BAaHUS, IIPOEKTA);

® [IOHUMATh 1 UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUIYAIbHOM PabOTHI IPU PEILICHUN KOHKPETHONW (U3NUECKON IPOOIEMBI;

® IpUHUMATh [EIH COBMECTHOW JEATENbHOCTH, OpPraHW30BHIBATH ACHCTBHA MO €€ MOCTIDKEHHIO: PACIpPEACSITh POJM, OOCYKAAaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM PaboThI, 0000IIaTh MHEHUS HECKOIBKUX JTFO/ICH;

©® BLITIOJIHATH CBOIO YaCTh pa6OTI>I, J0CTHUTad Ka4€CTBCHHOT'O PE3YyJjIbTaTa IO CBOCMY HAIIPABJICHUIO U KOOPAMHHUPYSA CBOU ﬂCﬁCTBHH C APpYyruMu 4JICHaAaMU1
KOMAaH/Ibl;

® OLICHMBAThH KAYECTBO CBOETO BKJIa/a B OOLINI NPOLYKT IO KPUTEPHUSIM, CAMOCTOSITENBHO C(HOPMYINPOBAHHBIM yYAaCTHUKAMH B3aUMOICHCTBHSL.

PerysisiTuBHBIE YHHBepPcaJbHbIE yieOHbIE NelcTBUA
Camoopranuszanus:
® BLISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIHAX, TPEOYIOMUX sl pelieHusT GU3NIECKUX 3HAHHN;
® OPUEHTHPOBATHCA B PA3NIMYHBIX [TOJX0J[aX MPUHATHUS pelIeHnH (MHIUBUIYAIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHITHE PEIISHUA TPYyIIIoi);
® CaMOCTOSITETTFHO COCTAaBJISITh ITOPUTM pelieHUs (PU3MUECKO 3aJaud WIN TUIaHA HMCCIEOBAHHS C YYETOM HMMEIONUXCS PEeCypCOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATH IpeIaraeMble BapUaHThI PEIICHHI;
® JieNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA MHTEJJIEKT:
® J1aBaTh aHeKBaTHYIO OHeHKy CI/ITyaHI/II/I nu npennaraTL IIJIaH eé HN3MCHCHUS,
® 00BSACHSTH PUYMHBI JJOCTHKEHUS (HEJOCTHIKEHHS) PE3yJIbTATOB JEATEILHOCTH, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY;
® BHOCHTH KOPPEKTHBHI B JICATEIHHOCTH (B TOM YHCIIE B XOJ BHITIOJHEHUS (PU3NIECKOTO HCCIIESIOBAHMS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHUBIINXCS CUTYAIIUi, yCTAHOBIEHHBIX OIMIMOOK, BOSHUKIIUX TPYAHOCTEIH;
® OIICHUBATh COOTBETCTBHE PE3YJIbTATA TN U YCIOBHSIM;
® CTABUTH 06651 Ha MECTO prFOFO YCJIOBCKA B XO1€ cnopa NN JII/ICKYCCI/II/I Ha HaYLIHyIO TeMy, IIOHUMAaTh MOTHBBEI, HaMepeHI/IH nu .]'IOFI/IKy le}II‘OI‘O;
® [IPH3HABATH CBOE MPaBO HAa OMIMOKY MPH pelIeHnH GU3NIECKHUX 33a4 WM B YTBEPKICHHUSIX Ha HAyYHBIC TEMBI M TAKOE JKE€ MPaBO JIPYyroro.

NPEJAMETHBIE PE3YJIbTATDI
K xonuy oOyuenus B 7 Kjaacce npeIMeTHBIC pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y 00YHAIOIINXCS YMEHUH:



®  WCIOJB30BaTh MOHITHA: (GUINIECKHIE U XUMHUECKUE SIBIICHUS, HAOIIOAeHNEe, SKCIIEPIMEHT, MOJIEeNh, THIIOTE3a, €IUHUIBI (PU3NIECKIX BEITUYHH, aToM,
MOJIEKyJla, arperaTHble COCTOSHHUS BemlecTBa (TBEpHOE, JKHUAKOE, Tra3000pa3HOE), MEXaHWYeCKoe MABIKEHHE (paBHOMEpHOE, HEpPaBHOMEPHOE,
NPSAMOJMHEWHOE), TPACKTOPHUsI, pAaBHOACUCTBYIOIIAs cuila, Aeopmanus (ynpyras, IiiacTudeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBL;

e paznuyarh sBieHUS (quddy3us, TEIUIOBOE IBMKCHWE YACTHI[ BEIIEeCTBA, PABHOMEPHOE MABIDKEHHE, HEPaBHOMEPHOE [IBIKCHHE, WHEPITus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIABIX TEN € 3aKPEILUIEHHON OCBIO BpalllCHUs], IIepeaayda AABICHUS TBEPABIMU TEIAMMU, KUIAKOCTSIMHU U ra3aMi,
atMoc(epHOe NaBleHre, TUIaBaHWE TeJ, MPEBPAIICHAsS MEXaHWYeCKOW IHEPTyu) IO OMUCAHHWI0 WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PH3UIECKOE SIBICHUE;

® pacro3HaBaTh MPOSIBICHHE HM3YYECHHBIX (DU3NYECKUX SIBICHUI B OKpYXKAlOIIeM MHpE, B TOM uHcie (hU3NYECKUe SBICHHUS B MPHUPOJC: MPUMEPHI
IBYOKCHHS C PAa3TUYHBIME CKOPOCTSIMH B JKUBOW W HEXXWBOHM NPUpPOAE, AEUCTBUE CHIBI TPEHUS B MPUPOAE W TEXHUKE, BIHUSIHHE aTMOC(HEPHOTO
JABJICHUS Ha XUBOW OPTraHW3M, IUIaBaHWE PHIO, phIYard B TEJe YENOBEKa, IMPU STOM MEPEBOAMTH NMPAKTUYECKYIO 3aady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHHUIA;

® OITMCHIBATh U3yUYCHHBIC CBOIMCTBA TeN M (PU3UUECKHUE SBICHUS, UCTIONB3Ys (PU3NUECKUE BEIUYHHBI (Macca, 00BbEM, INIOTHOCTh BEIIECTBA, BPEMsI, Iy Th,
CKOpPOCTb, CPEIIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHIIA TSDKECTH, BEC Tela, CHUJIa TPEHHUs, AaBlieHUe (TBEPIOTO Tema, KUAKOCTH, ra3a), BEITATKHBAIOIIAS
CWJIa, MeXaHW4eckas paboTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT CHJIBI, KOA((UINEHT TIONEe3HOr0 NEWCTBUS MEXaHW3MOB, KHHETHYECKas H
MOTeHIIMANbHAS DHEPTUs), MPH OMNHCAHWU TPABUIBHO TPAKTOBAaTh (PM3NUYECKUN CMBICT WCIOJIB3yEMBIX BEIHYWH, WX O003HAYCHUS W EIMHUIIBI
(hM3HYEeCKUX BETMYHH, HAXOAUThH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMINHY C APYTUMHU BEIHMUNHAMI, CTPOUTH TPpadUKN N3YIEHHBIX
3aBUCHMOCTEH (hM3MUYECKUX BEITHYHNH;

® XapaKTepH30BaTh CBOICTBA TeJ, (pU3MUYECKHE SBICHUS M MPOIECCHI, UCIIONB3YsI MpaBUia CIOXKECHUS CHI (BIOJL OJHOHM MpsMOH), 3akoH ['yka, 3aKOoH
[Mackans, 3akoH ApxuMe/a, MPaBUIO PaBHOBeCHs pbryara (0J0Ka), «30J10TOE MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHHsI MEXaHUUECKOW SHEPTUH, TIPH
3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIIMCHIBATH €T0 MATEMaTHYECKOE BEIPAKECHUCE;

® OOBSACHATH (PU3MYECKHE SBIICHUS, MPOILECCHI UM CBOMCTBA TN, B TOM YHCIE€ U B KOHTEKCTE CHUTyallMd MPAKTUKO-OPHEHTHUPOBAHHOTO XapakTepa:
BBISIBIISITh [TPUYMHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JIOTMYECKHX IIaroB ¢ ONOpOiM Ha 1—2 M3y4YEHHBIX CBOMCTBA (PH3MUYECKHX
SIBIICHUH, PU3NYIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e pemaTh pacu€THhIe 3a1a4i B 1—2 AEWCTBUS, WCIIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAMOIINE (PH3MYECKHE BETMYMHBI: Ha OCHOBE aHAM3a YCIOBHUS
3aJlayd 3aIUCHIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKHE BEIWYMHBI B (JOPMYIIBI M TPOBOJUTH PAcU€Thl, HAXOAWTH CIIPABOYHBIC JTAHHBIE,
HE0OXOIMMBIE JIJIS pEIIeHNUs 33134, OIEHUBATh PEATUCTHYHOCTh TOTYYSHHON (PH3NUECKOil BETNIHHBL,

® pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXKHO PELIMTh MPHU TMOMOIIM (PU3MYECKHX METOAOB, B ONHCAaHWU HCCIICAOBAHMS BBIAEISATH MPOBEPIEMOE
MpearnoNoKeHne (THIoTe3y), pa3inuiyaTth U HHTEPIPETUPOBATH MONTYUYEHHBIN pe3yiIbTaT, HAXOAUTh OMIMOKH B XOJ€ OMbITA, JeNaTh BBIBOABI IO €ro
pe3yabpTaTaMm;

® [IPOBOJIMTH OTIBITHI IO HAOIIOACHUIO (DU3NUECKUX SBICHUHA WM (U3NIECKUX CBOMCTB Tel: (POPMYJIMPOBATH MPOBEPSIEMbIE MPEIONI0KEHHsI, COOUPATh
YCTaHOBKY M3 MIPEJIOKEHHOT0 000pYyI0BaHMsI, 3aIIChIBATE XO/1 OIBITa U (POPMYJINPOBATH BHIBO/BI;

® BLITIONHATE TIPSIMbIE M3MEPEHUsI PACCTOSHUSI, BPEMEHU, MAacChl Tena, o0bEMa, CHIIBI U TEMIepaTyphbl C HUCIOJBb30BAaHHEM aHAIOTOBBIX M IU(POBBIX
IpUOOPOB, 3aITUCHIBATH MMOKA3aHUS IPHOOPOB ¢ YIETOM 3aJaHHONM a0COMIOTHOMN MOTPEITHOCTH H3MEPCHHU;

® IPOBOANTH HCCIICAOBAHHE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JAPYroM C HCHOJNBb30BAaHHEM MPSMBIX H3MEPEHHMH (3aBUCHMOCTU IIyTH
PaBHOMEPHO ABIKYILIErOCs Tella OT BPEMEHH JIBIKEHHSI Tela, CHIIBI TPEHHS CKOJIbKEHHS OT Beca Tena, KauecTBa 00OpadOTKH MOBEPXHOCTEH Tel u
HE3aBHCHMOCTH CHJIBI TPEHHUS OT IUIOIIATN CONPHUKOCHOBEHMS TEJ, CHJIBI YIPYTOCTH OT YAJMHEHHS MPYKUHBI, BBITAIKUBAIONIEH CHIIBI OT 00BEMa



MOTPY>KEHHOM YacTH TeNa U OT MJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT TIOTHOCTH Teja, OT TIYOMHBI, HA KOTOPYIO TIOTPYXKEHO TEJ0, YCIOBUH
TUTaBaHUsl TeJ, YCIOBUH paBHOBECHsI pplyara 1 OJIOKOB), Y4aCTBOBaTh B INIAHUPOBAHHH YUEOHOTO HCCIIEIOBAHNUS, COOMPATh YCTAHOBKY M BBHIMOIHATH
WU3MEpEeHUs], cielys MpelIoKEHHOMY IIIaHy, (UKCHpOBaTh pe3yJbTaThl MOMYYCHHONW 3aBHCUMOCTH (DPU3MUECKUX BEIHYUH B BUAE MPEIJIOKEHHBIX
TabIuI ¥ rpa)uKOB, AeTaTh BBIBOJBI IO PE3yIbTaTaM UCCICAOBAHMUS;

® IPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MYECKUX BENWYMH (IUIOTHOCTH BELIECTBA XXHUIKOCTH M TBEPAOIO TENa, CHIA TPEHUS CKOJIBKEHUS, AABICHHE
BO3/yXa, BHITAIKUBAIOUIAs CHJIA, NEHCTBYIOMAs Ha MOTPYXKEHHOE B JKUAKOCTH TeJ0, KO3(DOUIMEHT MOJE3HOTO ACHCTBHSA MPOCTBHIX MEXaHU3MOB),
cllefysl MPeIOKEHHOM MHCTPYKIHU: NP BHIIOJTHEHUH M3MEPEHH cOOMpaTh SKCIEPUMEHTAbHYIO YCTAHOBKY M BBIYHMCIIATH 3HAYCHHUE HCKOMOM
BEJIMYHHBI,

® cOoOJFOIaTh TIpaBUJIa TEXHUKH O0€30TIACHOCTH TIPH padoTe ¢ Tab0paTOpHBIM 000pyIOBaHUEM;

® YKa3bIBaTh MIPUHLMIIEI JEHCTBHUS MIPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, pbluar,
MOJBIKHBIA M HEMOABMKHBIM OJIOK, HAKJIIOHHAS TJIOCKOCTH;

® XapaKTEepH30BaTh MPUHIMIIBI IEHCTBUSI M3YUYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOMCTB C OMOPOW HA MX OMUCAHUS (B TOM YHMCIE: MOIUIAIMTHHUKH,
YCTPOMCTBO BOAOIPOBOMA, THAPABIMYECKUH Mpecc, MAaHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC, apeoMEeTp), HCIONB3YS 3HAHUS O CBOMCTBAax
(hm3nYecKuX SBICHUIA U HEOOXOIUMBIE (PM3NUECKUE 3aKOHBI K 3aKOHOMEPHOCTH;

® IPUBOJUTH NpUMEPHl (HAXOIUTh WHPOPMAIUIO O MPUMEpPax) MPaKTHYSCKOTO HCIONB30BaHHUS (DU3NYECKUX 3HAHUK B IMOBCEIHEBHOW >KHU3HHU LIS
oOecriedeHus1 O€30MacHOCTH TPHU OOpalleHHHd C MpUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAaHEHUs 3II0POBbS U COOJIONEHHS HOPM
9KOJIOTHYECKOTO TIOBEICHHSI B OKpYIKaroIeH cpeae;

® OCYIIECTBIIATH OTOOP UCTOYHUKOB MH(pOpManuu B VIHTepHETE B COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOILMXCS 3HAHUH U
MyTEM CpaBHEHUsI Pa3IMYHBIX HCTOYHUKOB BBIICISITh HHQOPMAIIHIO, KOTOpas SBISICTCS MPOTUBOPEUMBOM MIIM MOXKET OBITh HEIOCTOBEPHOIA;

® JICTIOJIB30BATh NPH BBIIIOJHEHUH YYeOHBIX 33JaHUIl HAyYHO--TIOMYJISAPHYIO JUTEPATYpy HU3NUECKOTO COAEep KaHUs, CIIPABOYHbBIE MaTepHalIbl, PECYPCHI
cetu HTEpHET, BNageTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIMK U3 OAHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® CcO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMaImMu (PU3HMYECKOTO COACpKAaHUS, B TOM
qucie MyOIMYHO es1aTh KpaTKHe COOOIIEHUs O pe3ybTaTax MPOeKTOB MM YUeOHBIX UCCIIeIOBAHU, TP 3TOM I'PaMOTHO HCIIOJIb30BATh U3Y4YEHHBIN
MOHATHUHHBIN anmnapar Kypca (GU3UKH, COIIPOBOXKAAThH BBICTYIJICHUE NTPE3CHTALIUEH;

® [IPU BBITIOJIHCHUHU y‘le6HBIX ITPOCKTOB U I/ICCJ'IeIlOBaHI/Iﬁ pacrpeaciaiaTb O65133HHOCTI/I B I'pyIII€ B COOTBETCTBUM C ITOCTABJICHHBIMU 3aia4yaMu, CJICIUTH 3a
BBIIIOJTHEHUEM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OILICHHBATh CO6CTBCHHBII7[ BKJIaJd B JACATCIBbHOCTL TPYIINbI, BBICTPAMBATH KOMMYHHKATHBHOC
BSaHMOHeﬁCTBHe, YUUTBIBass MHCHHE OKPYKAKOIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koau4yecTBo yacoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHMe pa3aesioB H TeM MPOrPaMMbl KOHTpOIbHBIE TMpakTHaecKue (undpossie)
Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsI
pecypcsbl
Paszjnen 1. ®usuka u e€ pojib B IO3HAHUM OKPYKaIOLIero Mupa
1.1 ®du3spka - HayKa o one 2 bubmorexa LIOK
. 31 - H IIpu
Y PHPOX https://m.edso0.ru/7f416194
Bu6nuoreka IJOK
1.2 o 2 1
VISHHCCICHE BEMITHHb! https://m.eds00.ru/7f416194
buo6 OK
1.3 EcTecTBeHHOHAYYHBIN METO]T TIO3HAHUS 2 1 htI/tIp;I:I;I/(r)T:ZI:jz(])_E).ru 17§416194
HUroro mo paznemy 6
Paznen 2. IlepBoHayanbHble CBeleHUs 0 CTPOEHUH BelllecTBa
2.1 CrpoeHue BelecTBa 1 bubmiorexa LIOK
' P H https://m.eds00.ru/7f416194
2.2 JIBmkeHre 1 B3aMMOJCHCTBHUE Yac eliecTBa 2 1 bubmorexa LIOK
. BU HUC U B3aUM NCTBUEC HACTHUILI B TB
A H Betlt https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSTHUS BEIlleCTBA 2 bubmmorexa LIOK
' P B https://m.eds00.ru/7f416194
HUroro mo pazaery 5
Paznen 3. /IBu:xeHue v B3auMo/ieiicTBHE TeJl
3.1 MexaHHYeCKOe ABIKCHUC 3 bubmorexa LIOK
' A https://m.edso0.ru/7f416194
buo6 OK
3.2 Huepuus, macca, IIOTHOCTD 4 1 nomorexa Ll

https://m.edsoo0.ru/7f416194
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bubmuoreka LIOK

33 Curta. Bugst cun 14 2 https://m.eds00.ru/7f416194
HUroro no pazaeny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 Jasnenue. Ilepenada naBieHust TBEPJAbIMHU TEIaMU, 3 bubmmoreka [JOK
' SKHIKOCTSIMH U Ta3aMHu https://m.edsoo.ru/7f416194
bubmuoreka LIOK
4.2
Hlapnerue siaKocTh > https://m.edso00.ru/7f416194
Bu6nuoreka IJOK
43 ATmocheproe apiiere 6 https://m.eds00.ru/7f416194
44 JelicTBrE KUAKOCTH U ra3a Ha NOrPyKEHHOE B HUX 7 3 Bubmuorexa LHOK
' TEJO https://m.edso00.ru/7f416194
HUroro mo paznemy 21
Pa3nen 5. Pabota u MoImHOCTB. DHeprus
bubmoreka IIOK
>1 Pabora i MOMEOCTS 3 1 https://m.eds00.ru/7416194
bubmuoreka IIOK
2 I1 1
> POCTRIC MEXAHISMEL > https://m.edso00.ru/7f416194
bubmoreka IJOK
53 Mexarieckas oeprits 4 1 https://m.eds00.ru/7416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

KosmmuecTBO yacos
Ne ara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoxa Bcero Kourpoas geiz::::l ffll?»y'leﬂ 06pa30§aTeﬂLH3e (:))zcypcm
Hble padoThI paBoTh! st
1 dusnka — HayKa 0 pUpoe. SIBICHUS IPUPOIBI 1 https://resh.edu.ru/subject/lesson/2603/start/
2 dusnueckue sBICHUS 1 https://resh.edu.ru/subject/lesson/2603/start/
du3NYECKHe BEITHYHHBI U UX H3MEPEHHE 1 https://resh.edu.ru/subject/lesson/2602/start/
4 VYpok-uccnenopanue "M3mepenue TemMnepaTypsl IpyU HOMOLIU 1 1
JKUAKOCTHOTO TEPMOMETpA U JaTYUKa TeMIlepaTypbl"
5 Mertosl Hay4HOro no3HaHus. Onucanne GU3HIECKUX 1 bubmmoreka [JOK
SIBJICHHH C IOMOIIIBIO Mojienieit. CTapTOBbIN KOHTPOJIb https://m.edsoo.ru/ff09f72a
Ypoxk-uccinenoranue "[IpoBepka TMIIOTE3HI: JTATLHOCTH HOJETA
6 [IapyKa, MyHIIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM 1 1
0oJbIIIe BBICOTA ITycKa"
. Crpoenue BeniecTa. OIBITHI, JOKa3bIBAIOLINE JUCKPETHOE 1 bubnuoreka [{OK
CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KEHUE YaCTHUIL BEIIeCTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccienoBanue «ONBITH O HAOIIOICHNIO TEIIOBOTO 1 1
PaCIIUPEHHUS Ta30BY
10 ArperatHble COCTOSIHUS BEIIECTBA 1 https://resh.edu.ru/subject/lesson/1532/start/
1 OcC0oOEHHOCTH arperaTHBIX COCTOSHMI Bobl. O000IIeHNE 10 1 but6mmorekxa [IOK
pasneny «llepBoHavaIbHBIC CBEICHHS O CTPOCHUH BEIIECTBAY https://m.edsoo.ru/ff0a0378
12 MexaHnuecKoe IBIKeHHE. PaBHOMEPHOE M HEPAaBHOMEPHOE 1 but6mmoreka [IOK
JBHKEHUE https://m.edsoo.ru/ff0a05c6
13 Ckopocth. EquHHUIBI CKOPOCTH 1 bubnmnorexa [JOK
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https://m.edsoo.ru/ff0a079c

14 Pacuer myTtu n BpeMeHU IBIKEHUS Bubmzorexa OK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK

15 Hueprms. Macca — Mepa HHEPTHOCTH TEI https://m.e dSO(I)l.ru /££080c10

16 [TnoTHOCTH BemecTBa. Pacyer Macchl U 00beMa Telia 1Mo ero bubmuorexa [JOK

TUIOTHOCTHU https://m.edsoo.ru/ff0a0fee

17 JlaboparopHas padota «OnpenerneHue MIOTHOCTH TBEPIOTO

Temay

18 Pemenwne 3amau mo teme "[lmoTHOCTH BemecTBa" bubmorexa [JOK
https://m.edsoo.ru/ff0al23c

19 (CI1A KAk XapakTepHCTHIA B3ANMOSHCTBIA Te. (it https://resh.edu.ru/subject/lesson/2600/start/

ynpyroctu. 3akoH ['yka

20 JlaboparopHas pabota «/3yueHue 3aBUCIMOCTH PaCTsDKEHUS

(meopmanyn) Py KUHBI OT TPUITOKEHHON CHITBD»
21 SBnenne tarorenus. Cumna TKECTH https://resh.edu.ru/subject/lesson/2756/start/
27 CBs13b MEXK/Iy CHIION TSDKECTH U Maccoi Tena. Bec Tena. bubnuoreka [{OK
Pemrenue 3ama4 mo teme "Cria TsokecTH" https://m.edsoo.ru/ff0al1778
23 Cuna TsHKeCTH Ha APYTHUX ruiaHeTax. dusndeckue bubnnorexa [JOK
XapaKTePUCTUKH TUTAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [{OK

24 Maweperme cun. Jluavmoverp https://m.edso:)_.[ ru/ff0al8cc
bubnuoteka [JOK

23 Bec rena. Henecomocts https://m.edsoé.I ru/ff0a1778

26 CrnoxeHune IBYX CHII, HAITPABIEHHBIX ITO OJHOU TPSMONA. but6mmorexa [IOK

PaBHoOzelicTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

27 Pemenne 3amau o Teme "PaBHomelicTByromas cui"

28 Cuna tpenus u e€ BuAbL. TpeHue B mpupoIe U TEXHUKE bubmorexa I[JOK

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas pabota «/3ydeHue 3aBUCUMOCTH CHIIBI TPSHUS

29 CKOJIRKEHUS OT CHITBI ABJICHUS M XapakTepa bubmmorexa LIOK
COMPHUKACAIOIIUXCS TOBEPXHOCTEH https://m.eds00.ru/fi0alcc8
30 Perienue 3ama4d Ha onpeienieHHe PaBHOICHCTBYOMICH CHITBI
31 Perrenue 3amau o remam: «Bec Tenay, «'papuueckoe bubmmoreka [JOK
u3o0pakenue cuimy, «Cuibly, «PaBHOICHCTBYOIIAST CHID» https://m.edsoo.ru/ff0alde0
KontposnbHas pabota mo TemMam: «MexaHH4eCKoe JIBIKEHHEY,
32 «Macca, IoTHOCTBY, «Bec Tenay, «I'padudeckoe
u3o0pakeHue cuiny, «CHiTb»
33 Jasnenne. CriocoObl yMEHBIIIEHUS W YBEITMUCHUS JABICHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a20a6
34 JlaBrmeHve rasa. 3aBHCHMOCTH JABJIEHHS ra3a OT 00béMa, bubmuoreka [{OK
TeMITepaTypbl https://m.edsoo.ru/ff0a2376
35 Iepenaya naBiacHUs TBEPABIMHU TEIAMHU, KHUIKOCTSIMHU U bubmmoreka [JOK
raszamu. 3akoH ITackais https://m.edsoo.ru/ff0a25b0
36 JlaBrieHre B )KUAKOCTH U Ta3e, BBI3BAHHOE JIEHCTBHEM CHITBI bubmmoteka IIOK
TSOHKECTH https://m.edsoo.ru/ff0a2718
37 Penrenue 3ama4 mo teme «JlaBiieHue B )KUAKOCTH 1 rase. 3aKoH bubmmoteka IIOK
[Mackasnsi» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmaiomeces cocy https://m.edSO(])_.[ ru/ff0a2970
39 I'unpaBnuueckuii mpecc bubmmorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopirHeBo# KUIKOCTHBIN HACOC https://resh.edu.ru/subject/lesson/2969/start/
41 ATMocdepa 3eMin ¥ IPUYKHBI €€ CYIIECTBOBaHUS E::fs?;jrz?:(;{sigroulllff 0a2b5a
42 Bec Bo3nyxa. ATMocdepHoe naBieHue E::fs?;jrz?:(;{sigroulllff 0a2b5a
43 Nsmepenue atmochepHoro mapnenust. OnbiT Toppudeniu bubmuoreka [{OK
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44 3aBHCUMOCTh aTMOC(EPHOTO JaBJICHHSI OT BBICOTHI HaJl bubmmoreka [JOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoua. AtmocdepHoe TaBlIeHNE HA Pa3ITHYHbBIX bubnmnoreka HOK

45
BBICOTaX https://m.edsoo.ru/ff0a2fc4

46 Pemrenne 3amau o Teme " ATMochepHoe qaBiacHue"

47 JlelicTBrE KUIKOCTH U T'a3a HA TIOTPYKEHHOE B HUX TEIIO. bubmmoreka [JOK
ApxumeoBa cuia https://m.edsoo.ru/ff0a3276

48 JlabopaTopHas padota «OmnpeaeneHie BhITATKHBAIOIICH CHIIbI, bubnnorexa [JOK
JEHCTBYIONICH Ha TENI0, OTPYKEHHOE B KUIKOCTHY https://m.edsoo.ru/ff0a33fc

o | rees prs o e e s B 10K
B TCJIa B B T ‘bEMaA I10T HHOMU B KN

A by A https://m.edsoo.ru/ff0a3514
Tena
50 [Inapare Te bubnunoreka LIOK
JJaBaHUEC TCJI
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padora "KoHCTpyupoBaHue apeoMeTpa HiTd

51 KOHCTPYHPOBAHHUE JIOJIKU U ONpeieTicHHe eé
rpy3onoabéMHocTH"”

- gemeHHe 3aja4 1o TGI\;I:{;IMZ «HH:B&IZI/IG cyno:x. R Bubmmorexa [IOK

O3yXOIlJIaBaHUEC», «/aBJICHUEC TB bIX TCJI, KN TCU U
Y pA A https://m.edsoo.ru/ff0a3654
ra3oB

53 KonTtposbHas padboTa o Teme «JlaBineHue TBEpabIX TeEl,

JKUJIKOCTEHN U Ta30B»
but6mmorexa [IOK
54 Mexannyeckast pabora
RaHecka pabot https://m.edsoo.ru/ff0a3f82
but6mmorexa [IOK

55 M .E u

OUHOCTE. BAMHHILT MOTIHOCT https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccnenosanue "Pac4ér MOITHOCTH, pa3BUBaeMOU MU

MoIBEME 110 JecTHHIE"
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57 [Ipocteie Mexanu3mbl. Peryar. PaBHOBecHe CHII Ha phlyare 1 https://resh.edu.ru/subject/lesson/2963/start/
59 Peruaru B TeXHHKeE, ObITY ¥ pupoje. JlaGoparopHas pabora 1 05 bubnnorexa [{OK
«HccnenoBanue yCIOBUIA PABHOBECHS phIYaray ' https://m.edsoo.ru/ff0a478e
59 Pemenue 3amau mo Teme «YCIIOBUS pAaBHOBECHS PhIYaray 1 bubmorexa OK
A P P https://m.edsoo.ru/ff0a48a6
KoadduimeHT mosie3HOTo NEHCTBUS MEXaHU3Ma.
60 Jlaboparopnas padora «13mepenne KI1/1 HakmoHHON 1 0.5
TUTOCKOCTH
bubnuoreka [{OK
61 Penrenne 3agau o teme "Pabota, momHocTs, KIT/" 1
HICHHE SAAAT IO TeM Ta, Momocts, KT https://m.edsoo.ru/ff0a4c48
62 Mexanuueckast sHeprusi. Kunetndyeckas U moTeHIMAaIbHAS 1 bubnuoreka [{OK
SHEPrus. 3aKOH COXPaHEHHUS MEXaHUUECKOW SHEPTHH https://m.edsoo.ru/ff0a4252
63 TecT B paMKax MPOMEKYTOUHOMN aTTECTALIMH 1 bubsmotexa [JOK
p P . i https://m.edsoo.ru/ff0a4360
YPOK-3KCHEPUMEHT 10 TeMe "OKCIepUMEHTAbHOE
64 ompezeNieHNe N3MEHEHUS! KHHETHYECKOW 1 TIOTEHIHATbHON 1 1
SHEPTHH MPU CKATHIBAHUU TeJla 10 HAKIOHHOM TTOCKOCTH"
65 KontponbHas pabota o Teme «Pabota 1 MOITHOCTb. 1
OHeprus»
66 PesepBHBIit ypok. PaboTta ¢ TekcTamu o Teme "MexaHIUECKOe 1 bubmuoreka [IOK
JBIOKeHne" https://m.edsoo.ru/ff0adee6
67 PeseprHEIit ypok. PaboTa ¢ TekcTamu 1o Teme "JlapneHue 1 bubmuoreka [IOK
TBEP/BIX TEI, JKUIKOCTEH 1 Ta30oB" https://m.edsoo.ru/ffOa4ffe
68 PezepBHBIN ypok. 3ammTa MPOSKTHO-UCCIIET0BATEITBCKAX 1 https://fa.resh.edu.ru/
pabor.
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AkunonepHoe obmectBo «M3narenbctBo «IIpocBemenuey
» ®usuka, 8 knacc/ [lepeimkun .M., BanoB A.U., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemenne»
» Gusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.I., [letpoBa M.A., AKlIMOHEpHOE OOIIECTBO

«3narensetBO «lIpocBemnienne»

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
®duswuka, 7 knacce/Ilepeimkun .M., iBanoB A.W., AknmonepHoe o61ectBo "M3narensctBo "[IpocBemenue”,
Metoanueckue nocodus no cepuu "Jlunug YMK A.B. Ileprimkuna. @usuka (7-9)", CoOopHuk BonmpocoB u 3a1ad. A. B.

[Tepreimkuna, E. M. I'yrauk ®@usuka. 7-9 kiacce, "Peanuzanus tpedoBanuii ®I'OC nis ocHoBHOro o01ero oopazopanus"

(A.YO.Ilentun, M.A. ITuenkuna)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.fipi.ru/; http://www.ege.edu.ru/; http://www.ndce.edu.ru; https://resh.edu.ru/; https://lesson.edu.ru/






