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HHOACHUTEJBHAA 3AIIUCKA

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHusi COCTABJIEHA HA OCHOBE MOJOKEHUH U TpeOOBaHUI K pe3yabTaTaM OCBOCHHS
Ha 0a30BOM ypOBHE OCHOBHOM 00Opa3oBaTeabHOU mporpammel, peactaBieHHbIXx B PI'OC OO0, a takxe ¢ yu€Tom denepaibHOi pabodeit mporpaMmbl
BocnuTanus u KoHuenuuu npenojgaBanus yueoHoro npeamera «Ousnkay.

Copnepxanue mporpammbsl 10 (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHHME ECTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH OOYYAIOIIUXCS W OPTaHU3aIHIo
u3ydeHust GU3MKU Ha JESITEIHbHOCTHON OocHOBE. B mporpamme 1o (u3nKe y4uThIBaIOTCS BO3MOKHOCTH YU4E€OHOTO IMpEIMETa B peasin3aluu TpeOoBaHUMA
OI'OC OOO K mIaHUPyeMbIM JMYHOCTHBIM U METAIIPEIMETHBIM pe3yJbTaTaM OOyuYeHMsl, a TaKkKe MEXKIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOT'0 00111ero 00pa3oBaHusl.

[Iporpamma mo ¢u3uKe ycTaHaBIMBAET pacHpeiesieHne y4eOHOro marepuaia Mo rogaM oOydeHws (1O Kiaccam), MpemiaraeT HPUMEPHYIO
MI0CJIEIOBATEIBHOCTD U3yUEHHSI TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS IPEIMETHOTO COJIEPKAHMS B YUETEe BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCSl.

[Iporpamma no ¢usuke pazpaboTaHa C LEIbIO OKAa3aHUS METOAMYECKON MOMOIIM YYMTENIO B CO3JaHMM paboueil mporpaMmsbl Mo y4eOHOMY
IPEIMETY.

OusmKa SABISAETCS CHCTEMOOOPA3yIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (PH3MUECKHE 3aKOHBI JIKAT B OCHOBE
IIPOLIECCOB U SIBICHUMN, N3y4aeMbIX XUMUEH, Onosioruel, actpoHoMuen u usnueckoi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO0 KapTHHY
MHpa, pelocTaBiIsieT Hauboee sscHble 00pa3iibl IPUMEHEHUS] HAYyYHOI'0 METO/a MO3HAHUS, TO €CTh CI0co0a MOJIy4yeHHs TOCTOBEPHBIX 3HAHUHN O MHpE.

OnHa W3 IIaBHBIX 337a4 (u3nyeckoro oOpa3oBaHMs B CTPYKType OOIIero oOpa3oBaHMs COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH M MHTEpEca K HayKe y 00y4Jaromuxcsl.

WN3yyenne ¢u3uku Ha 0a30BOM  ypOBHE MpeAnojaraeT OBJaJACHHUE  CIEAYIOUMMU  KOMIIETEHTHOCTSMHM,  XapaKTepU3YIOLIUMHU
€CTECTBEHHO-HAYYHYIO I'PaAMOTHOCTH!

® Hay4HO OOBSCHSTH SBJICHHUS;
® OIICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUSI;
® UHTEPIPETUPOBATH JJAHHBIE U UCIOIb30BaTh HAYYHbIE 10KA3aTE€IbCTBA JJIS TIOJTYyYEHHS BHIBOJIOB.

enu nzyuenust pU3NKM Ha ypoBHE OCHOBHOTO 00111er0 00pa3zoBaHus onpenenensl B Konnenuuu npenogasanus yuyeOHoro npeamera «Pusnka» B
oOpa3oBaTenbHbIX opranuzanusix Poccuiickoit dexepannu, peannusyromux OCHOBHbIE 0011e00pa3oBaTelbHble IPOrpaMMbl, YTBEPKIEHHON pelIeHuEeM
Komnnernn Munucrepctsa npocsenienus Poccuiickoit @enepanuu (mpotokosn ot 3 nexadps 2019 r. Ne I[1K-4BH).

Henu n3yyeHus pu3nku:

® [puoOpeTeHue MHTEpeca M CTPeMJIEHUs O0yJarouuxcsd K HAyYHOMY H3YYEHMIO NMPHUPOAbI, PA3BUTHE MX MHTEJUIEKTYaJIbHBIX U TBOPYECKHX

CIIOCOOHOCTEN;

pa3BUTHE NMPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHMS U (POPMHUPOBAHUE HCCIIEOBATEIBCKOTO OTHOIICHHUS K OKPYXKAIOIINUM SIBICHUSM;
(bopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yu4eHHUs] OCHOB CTPOEHUS MATEPUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;
(bopMHpOBaHUE NPEACTABIECHUHN O PO PU3UKH JUIsSl PAa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;



® pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccHOHANbHOW NESTENbHOCTH, CBA3aHHOM C (DM3MKOW, MOATrOTOBKA K
JanpHemeMy 00y4eHHIO B ’TOM HaIlPaBICHHH.

JlocTikeHue 3THX 1eJIel MporpamMMBbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHus 00ECIIEYMBACTCS PEIICHUEM CIISIYIOIUX 3a4a4:

® puoOpeTeHne 3HaAHUH O AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUIX;

® puoOpeTeHrne YMEHUI ONUCHIBATh U OOBACHATH (PU3NYECKUE SIBICHUS C UCTIOIb30BAHUEM TOTYYCHHBIX 3HAHUIA;

® OCBOCHHE METOJIOB pEIICHHS MPOCTEUIIMX pacy€THBIX 3a7ady C HCIOJNb30BaHUEM (U3WYECKUX MOJENeH, TBOPYECKHX H
NPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHHMU HAOJIONATh NMPHPOIHBIC SBICHUS U BBHIOJIHATH ONBITHI, JJAOOpAaTOpHBIE PAOOTHI U AKCIIEPUMEHTAIBHBIC MCCIIECIOBAHUS C
UCIIOJIb30BaHUEM H3MEPHUTEIILHBIX IPHOOPOB;

® OocBocHHE MPUEMOB PabOTHl ¢ MHpoOpManuel (U3UIECKOTO COACPKaHUs, BKIIOYass MHOOPMAIMIO O COBPEMEHHBIX JOCTHKCHUSAX (PH3HKH,
aHaJ3 ¥ KPUTHYECKOE OLIEHUBaHNE MH(POPMALINH;

® 3HAaKOMCTBO €O chepamu MpopeCCHOHAILHON AEATEIBHOCTH, CBA3aHHBIMU C (DU3UKOW, M COBPEMEHHBIMH TE€XHOJOTHSMH, OCHOBAHHBIMH Ha
JOCTHKEHUSAX (PU3HMYECKON HAYKH.

Ilcuxonozo-nedazozuueckan xapaKmepucmuKka

I'pynna oOyuaromuxcs ¢ HOJA mno Bapuanty 6.1 - netu ¢ HapyumieHus MU (YHKIUI OINOPHO-JIBUraTeNIbHOTO ammapaTa pazjIudHOro
3THONATOIeHe3a, MEePEIBUTAIOIINECS CAMOCTOSATENIBHO WIH C IPUMEHEHUEM OPTONEAMUYECKUX CPECTB, UMEIONINE HOPMAJIbHOE NICUXUYECKOE pa3BUTHE U
pa3b0opUMBYIO pEYb.

JlocTaTouHOE MHTEIEKTyalbHOE DPAa3BUTHE Yy STUX JeTed YacTo COYeTaeTcsi ¢ OTCYTCTBHEM YBEPEHHOCTH B cebe, ¢ OrpaHHYEeHHOU
CaMOCTOSITENIbHOCTBIO, C TIOBBIIIEHHON BHYIIAEMOCTHIO. JIMUHOCTHAS HE3PETIOCTh MPOSIBIISIETCS] B HAMBHOCTH CY)KJICHHIA, CI1a00H OpUEHTHPOBAHHOCTH B
OBITOBBIX M MPAKTUYECKUX BONPOCAX KU3HH.

Ocoovle obpazosamenvHble nompedHOCIMU

- 0053aTeNIbHOCTh HENPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOILIEI0 IpOIEcca, peaJu3yeMoro, Kak uepe3 cojepikaHue o0pa30BaTeNIbHBIX
oOracTei, Tak ¥ B Mpoliecce MHANBUAYAIbHON paboOThI;

- TpeOyeTcs BBe/IeHHE B COJIepKaHue 00ydeHHs CIIeIMaIbHbBIX Pa3/IeNoB;

- HeOOXOAMMO HCITOJB30BAHNE CIICIIMAIBHBIX METOJIOB, TPHEMOB M CPEICTB OOyUEHHs (B TOM YHCIIE CHEIHATH3UPOBAHHBIX KOMITBIOTEPHBIX H
ACCHCTUBHBIX TEXHOJIOTHI), 00eCTIeUNBAIONINX PEATU3ALINI0 «OOXOIHBIX ITyTelH» 00ydeHUs;

- UHIUBUYyanu3anus o0yyeHus: Tpedyercs B O0bIlel CTENeHH, YeM JIJIsl HOPMaJIbHO pa3BUBAIOIIETOCs peOEHKa;

- obecrnieueHre 0co00il MPOCTPAaHCTBEHHOM U BPEMEHHOM OpraHu3anuu o0pa3oBaTeIbHOM Cpe/ibl;

Jnig 310it rpymnmnbl oOydaromuxcst o0yuyeHue B 0011e00pa3oBaTeIbHON IKOJIE BO3MOXHO MPHU YCIOBUU CO3IaHMs JJIsl HUX 0e30aphepHOi cpelibl,
o0ecrieyeHus CreaaIbHBIMU MPUCTIOCOOICHUSIMHI M MHIUBHUIYaIbHO aallTUPOBAHHBIM pabounM MectoM. [Tomumo storo netu ¢ HOJIA Hyxnatorcs B
pa3IMYHBIX BUAAX NMOMOIIM (B COMPOBOXKIECHUM Ha ypOKaX, IOMOLIM B CaMOOOCIy)KHUBaHUH), YTO 00eCledrBaeT HEOOXOJUMbIE B IIEPUO]I HAYAILHOTO
00y4YeHHS MAJAIIUN PEXKUM, TICUXOJIOTHYECKYIO0 U KOPPEKIIMOHHO-TIEJarOTHYECKYIO IIOMOIIb.



Ha usydyenue ¢usuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBanusi oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B HeJeI0).

Jist KaXKJ10ro Kilacca mpeyCMOTPEHO Pe3epBHOE BPEMsI, KOTOPOE MOXKET ObITh HCIOIB30BAHO YUACTHHUKAMH 00pa30BaTeIbHOTO IpoIiecca B
nensax GopMUpoOBaHKS BAPHATUBHOM COCTABIIIONICH 00pa30BaTEIBHOTO MPOIECCa U PaCIIPEIEISIETCs] YYUTENIEM B paMKax KaJleHIapHO-TeMaTHIeCKOTO
ianupoBanus. [Ipu 3Tom 00s13arenbHas (MHHBapHaHTHAsSI) YaCTh COJICPKAHU MPEeIMETa, YCTAaHOBJICHHAs padoveld IpOrpaMMOid, U BpeMsi, OTBOIMMOE Ha
€e u3yueHue, TOJKHBI OBITH COXPAHEHBI MTOJTHOCTHIO.

[Tpennaraemslii B mporpamme 1o Gu3nke nepeyeHb JadopaTOPHBIX PadOT U OMBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YYUTENb JIelaeT BHIOOD
MPOBEJCHUS JIa0OpAaTOPHBIX PadOT M OMBITOB C YYETOM HMHAMBHAYAJIBHBIX OCOOCHHOCTEH OOydYarolmIuXcs, CIUCKAa SKCIEPHUMEHTAJIbHBIX 3aJaHH,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO SK3aMeHa 10 (pr3uKe.

Bocnurare/JbHbII MOTEeHIMAJ PpeAMeTa (PU3UKA.

BocnurarensHbiil oTeHIMan yuebnoro npeamera «®u3nka» Ha ypoBHE OCHOBHOTO O0IIET0 00pa30BaHuUs pean3yeTcs Ha eI TebHOCTHON
OCHOBE 4epe3: NpPHBJICYCHHE BHUMAHUS 00y4aloIUXCsl K HEHHOCTHOMY acleKTy N3Y4aeMbIX Ha ypoKax sIBJIEHUH, OpraHu3alnio paboThl ¢ OayyaeMon
Ha ypoke HH(popMarei Gpu3nIeckoro coep:kaHus, BKIItoYasi HHHOPMAIMIO O COBPEMEHHBIX JOCTIKEHHUSIX (PU3UKHU; aHATIU3 U KPUTUYECKOe
OlleHUMBaHHE HHPOPMALIMY; TPUMEHEHHE HAa YPOKE HHTEPAKTHUBHBIX ()OpM pabOThl C 00YyUAIOIIMMHUCS: UHTEIUIEKTYaIbHBIX UTP, CTUMYIHUPYIOLINX
MO03HABATEJIbHYI0 MOTHUBALIMIO O0YYarOMIMXCS; AUIAKTUYECKOT0 TeaTpa, I/1e€ MOJIyYeHHbIE Ha YPOKE 3HAHUS OOBITPBIBAIOTCS B T€ATPAIbHBIX
MIOCTaHOBKAX; IPYIIOBOM pabOThI MM pabOTHI B Iapax, KOTOPbIE y4aT 00yJaromuxcs KOMaHAHON padoTe U B3aUMOAEUCTBHIO C APYTUMU
00y4aromyUMUCs; WHUIMUPOBAHUE U MOJJIEPIKKY MCCIIEJOBATENIBCKOM IEATETbHOCTH 00YUYaIOLIMXCS B paMKax pealn3allid UMHA UHAWBUIYAIbHBIX U
IPYMNIIOBBIX UCCIIE0BATEIBCKUX TPOEKTOB, YTO JIaeT 00yUYaroIIUMCS BO3MOXKHOCTb TPUOOPECTH HABBIK CAMOCTOSATENIHOTO PEIIEHHsSI TPOOIIEMBI,
pa3BHUBaeT yMEHUs HAOIIOAATh IPUPOIHBIE SIBICHNUS, BBIMOIHATH ONBITHI U SKCIIEPUMEHTAIbHbIE UCCIIEJOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTENbHBIX
npuOopoB, GOPMUPYET HABBIK FTEHEPUPOBAHUS U 0OPOPMIIEHUSI COOCTBEHHBIX U/I€H, HABBIK MMYOJINYHOTO BBICTYIIJICHUS Mepel ayAUTOPHUEH,
apryMEHTHPOBAaHUS M OTCTaUBaHMs CBOCH TOUKH 3PEHUS; 3HAKOMCTBO CO cepamu MpodhecCHOHATbHON AEATENbHOCTH, CBSI3aHHBIMU C (QU3UKON, U
COBPEMEHHBIMU TE€XHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHUAX (PU3UUECKOM HAyKH, 4TO CIIOCOOCTBYET pa3BUTHIO MPEJCTABICHUH O BOZMOKHBIX
chepax Oyaymieit mpodecCHoHATbHON AesTETHPHOCTH, CBSI3aHHOMN C (PM3UKOM, MMOJATOTOBKA K JaJIbHEHUIIIEMY OOYUYEHHIO B ’TOM HAMPABICHUH U
OCO3HAaHHOMY BbIOOpPY oOyuaronumucs Oyaymien npodeccrun; ycTaHOBIIEHUE JOBEPUTEIbHBIX OTHOIIEHUS MEX]y YUUTEIEM U yUCHUKaMHU,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCTIPUATHIO YYAIIUMUCS TpeOOBaHUN U MPOCKO yuuTeNsl, aKTUBU3ALIMU MX TTO3HABATENLHON I€ATEIIbHOCTU U
aKTUBHOCTH; MOOYXJIE€HUE 00YJaIOUINXCS K COOIOJICHUIO HA YPOKE OOIIECIPUHATHIX HOPM TOBEACHUS, IPABHJI OOILEHHS CO CTApIIMMU (YUUTESIMH) U
CBEPCTHUKAMH (ILIKOJIBHUKAMH); HCIOJIb30BaHUE BOCIIMTATENILHBIX BOZMOKHOCTEH coziepKaHusl yueOHOro peiMeTa yepe3 AEMOHCTPALIUIO
00y4aroImuMcs IPUMEPOB OTBETCTBEHHOT'0, IPAXk/IAHCKOTO MOBEACHMSI, IIPOSIBIICHUS YEJIOBEKOIOOMS U 100POCEpACUHOCTH; OpraHHU3aluIo medCcTBa
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX YUALIUXCS HAJ UX HEYCIEBAIOUIMMHU OTHOKJIACCHUKAMHU.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O npupope. ABneHus npupoabl. OU3HUECKHUE SBICHUSA: MEXAHUYECKUE, TEIUIOBBIC, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usznueckux BenuuuH. Pusnyeckue mpubopsl. [lorpemnocts u3MepeHwii. MexayHapoaHas cucTema
SAVHULL.

Kak ¢u3uka u npyrue eCTecTBeHHbIC HAYKH M3Y4aroT pupoy. EcTecTBEeHHO-HAYyYHBIM METOJI MO3HAHUS: HAOJIOICHUE, ITOCTAHOBKA HAYIHOTO
BOTIPOCA, BBIIBMIKCHHE THUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE THIIOTE3, OOBSICHCHHWE HaOIrogaeMoro sisieHus. Onucanwe (QU3MYecKuX sBICHUN C
MIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usudeckue MprOOPHI U MPOIIeaypa MPSIMbIX U3MEPSHH aHAJOTOBBIM U IIH(PPOBLIM IPUOOPOM.

Jlabopamopuwie pabomol u onvimol.

Omnpenenenue 1EHbl JeNeHUs IKATbl K3MEPUTETHLHOTO MPUOOpa.

N3mepenne paccTOsTHUM.

N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.

Ornpenenenne pa3MepoB MaJbIX TEI.

N3mepenne temmiepaTypsl IpHU HOMOIIH KUIKOCTHOIO TEPMOMETPA U TaTUUKA TEMIIEPATYPHI.

[IpoBenenue wccienoOBaHUs MO MPOBEPKE THIOTE3bI: MATBHOCTH MOJETA IIapUKa, MYIMIEHHOTO TOPU30HTAILHO, TeM OOJbIle, YeM OOJbIIe
BBICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BellleCTBA.

CrpoeHnue BenecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA.

JBmwxenue vactuil BemecTBa. CBs3b CKOPOCTH NBIDKCHHS YacCTHIl C Temreparypoi. bpoyHoBckoe asmxkenue, nuddysus. Bzaumopeiicteue
YACTHUI] BENIECTBA: TPUTKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUIAKOCTEN U TBEPABIX (KPUCTANIMYECKHX ) Tell. B3auMOCBA3b MeX Ay CBOMCTBAaMU BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHHA BOJIBI.

©oukrwbdhE

Hemoncmpayuu.
1. Habmronenne OpOyHOBCKOTO JIBHIKCHHSI.
2. Ha6mronenue nuddys3un.



3.

Ha6J'IIO,I[eHI/Ie HBJ'IGHI/II\/'I, O6LHCHHIOH_[I/IXC$I IMPUTSXKCHUEM UK OTTAJIKMBAHHUEM YaCTUI] BEUICCTBA.

Jlabopamopuwie pabomsl u onvimol.

1.
2.
3.

Orenka auamMerpa aroma METOAOM PsIIOB (C UCToJIb30oBaHueM (hoTorpaduwii).
OnbITH 10 HAOJFOICHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUSI CHII MOJICKYJISIPHOTO MTPUTSKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.
Mexanunueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOE ABMkKeHUE. CkopocTh. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHHH. Pacuér

MyTU U BPEMEHU JBUKCHHUSL.

SIBnenue nHepuuu. 3aKoH MHEPLUHU. B3auMoaeiicTBue Ten Kak NpUYMHA U3MEHEHUs1 CKOPOCTH JABMXKEHUS Tell. Macca Kak Mepa MHEPTHOCTH TeJa.
[InotHoCTH BemecTBa. CBsA3b INIOTHOCTH € KOJIMUYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BELLIECTBA.

Cwia kak xapakTtepucTuka B3aumojeicTBus Ten. Cwna ympyroctd U 3akoH ['yka. M3mepeHue cuiibl ¢ TMOMOIIBIO JUHAMOMETpa. SIBieHue
TATOTEHUsI M cwia TsokecTd. Cuia TsbkecTH Ha Apyrux IaHerax. Bec tenma. HeBecomocth. CrokeHue Cuil, HalpaBlIEHHBIX IO OJHOM MPSAMOM.
PaBnopeiictBytomas cui. Cuma TpeHus. TpeHre CKONbKEeHUs U TpeHue MoKos. TpeHue B Ipupojie U TEXHUKE.

Hemoncmpayuu.

ok whE

Habmonenne MexaHHUeCKOTo JABMKEHUS Tea.

W3mepeHue cKopocTH MPSIMOJIMHEHHOTO IBUKEHUS.
HaGnronenue siBleHUs] MHEPLIUU.

HabmoneHne n3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBHUH Tell.
CpaBHEHHE Macc 110 B3aUMOJICHCTBUIO Tell.

CrnoxeHue cuil, HallpaBJIEHHBIX M0 OJJHOM MPSMOH.

Jlabopamopnuvie pabomol u onvimol.

1
2.
3.
4
5.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS (IIapHKa B )KUJIKOCTH, MOJIETU 3JIEKTPUYECKOI0 aBTOMOOWIIS U TaK Jajiee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa M0 HAKIIOHHON TJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHus (1edopMalvn) NpyKUHBI OT MPHIIOKEHHON CUJIBI.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBinenue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. CriocoObl yMEHBIIICHUS U yBeNWYeHHsI JaBieHus. JlaBieHue raza. 3aBUCUMOCTh JIaBJICHUS raza or o0bEma, Temneparypsl. [lepenada
TABJICHUS TBEPIBIMH TEIIaMH, XUAKOCTSIMH U Trazamu. 3akoH Ilackams. [THeBMaTHYeckne MallWHBI. 3aBHUCHUMOCTH JABIICHUS JKUIKOCTH OT TIyOWHBI
['mapocratuaeckuii mapamokc. CooOmraroniuecs: cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

Atmochepa 3emnu u armocdepHoe napnenue. [IpuumHBl CcymecTBOBaHHS BO3AyIIHOW oOonouku 3emiu. Onweit Toppudemnu. M3mepenue
aTMochepHoOro naBieHMs. 3aBUCUMOCTh aTMOC(hEpPHOT0 aBICHHS OT BBICOTHI HAJ YpoBHEM Mopsi. [Ipubops! 1ist u3sMepeHus: aTMOc(hepHOTO JaBICHHUS.



JleiicTBre >KMIKOCTH W ra3a Ha NOrpyXEHHOE B HHUX Teno. BriTankupawomas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanume Teu.

BosnyxomiaBanue.

Hemoncmpayuu.

1. 3aBucuUMOCTB J1aBJI€HUS Tra3a OT TEMIIEPATYPHI.

2. Ilepenaua naBieHUs )KUJKOCTBIO U TA30M.

3. CooOmiaronecs Cocybl.

4. T'mapaBinyeckuil nmpecc.

5. IIposiBnenue neicTBUs aTMOC(HEPHOTO JaBJICHUS.

6. 3aBMCHMOCTB BBITAIKMBAIOLICH CUIIBI OT 00bEMA MOTrPYKEHHOM YacTH Teja U INIOTHOCTHU SKUKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue miuaBaHus TeN: IUIaBaHUE WM TIOTPYKEHHUE TeJl B 3aBUCHIMOCTH OT COOTHOILICHUS IIOTHOCTEH Tea M KUIKOCTH.

Jlabopamopnwvie padbomot u onvimeul.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B XKHUAKOCTh YaCTH Tela.

2. OmnpeneneHne BHITAIKUBAIOMICH CHIIBI, IEHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. TIpoBepka HE3aBHCUMOCTH BBITAIKUBAIOIICH CHIIBI, IEWCTBYIOMIEH HA TEJIO B )KUIKOCTH, OT MaCCHI Tela.

4. OmpITbl, JAEMOHCTPUPYIOLINE 3aBUCHUMOCTb BBITAIKMBAIOLICH CHIIBI, JEHCTBYIOLIEH Ha TeNO B JKUAKOCTH, OT 00BbEMa MOTrpyKEHHOH B
KUAKOCTb YaCTH TeNA U OT INIOTHOCTH KHUIKOCTH.

5. KoncrpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JOJKU U OIpeieTIeHHE €€ TPY30I0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIHOCTD. JHEprus.

Mexannueckas paboTta. MoIHOCTb.

[TpocTble MeXaHU3MBI: pblyar, 0JIOK, HaKJIOHHas MI0ocKocTh. [IpaBuio paBHOBecus pbiyara. [IpuMeHeHne npaBuiia paBHOBECHUs pblyara K OJIOKY.
«3onotoe npasusio» Mmexanuku. KIIJ] mpocTeix MmexanuzMoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHerndeckas M NoTeHUMalnbHasg sHeprus. lIpeBpaimieHne OIHOro BHJAa MEXaHMYECKOW HHEPIUH B JAPYrod. 3aKOH
COXpaHEHHUs DHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomut u onvimol.

1. Ompenenenuie pabOThI CHITBI TPEHUS TPU PABHOMEPHOM JIBHKEHHH TeJa M0 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.

3. Wsmepenne KIIJ] HakTOHHON MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpPaHEHUS MEXaHUYECKON YHEPTHUH.

8 KUVIA
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Pa3nen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHMs BellecTBa. Macca W pa3mMepsl aTOMOB U MOJIEKYJ. OTBITHI,
MOATBEPKAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOro coctosHuiM BemiectBa. Kpucraminueckue u amopdubie Tena. OObsICHEHHE CBOWCTB Ta3os,
KUAKOCTEH M TBEPABIX TEI HA OCHOBE IOJOXKEHUM MOJEKYISpHO--KMHETHYeCKoW Teopuu. CMadyuBaHME M KalnWUISpHbIE SBIEHMS. TerioBoe
pacuIMpeHue 1 cxxartue.

Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABM)KEHHUs 4YacTull. BHyTpeHHss sHeprus. CrnocoObl M3MEHEHHs] BHYTpEHHEH
SHEPruu: TeIionepeaaya U coBepiieHue padoTel. Buabl Temonepenayu: TeIIONPOBOIHOCTb, KOHBEKIINS, U3TyYEHHE.

KonunuectBo TemnoTsl. Y aenbHas TEIIOEMKOCTD BelllecTBa. TermiooOMeH U TEIIOBOE paBHOBECUE. Y paBHEHUE TeioBoro Oananca. [lnasnenue u
OTBEpJIEBAaHUE KPUCTAUIMYECKUX BEILECTB. YeibpHas TemioTa miaieHus. [lapooOpazoBanue u konxaeHcauus. Mcenapenue. Kunenue. Y nenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO JIaBICHUS.

BuaxxnocTs Bo3yxa.

DHeprus TOMBa. Y IeJbHas TEIJI0Ta CrOPAHUS.

[Ipunnumne! padotsl TermoBeix aeurateneit KI1/] TemnoBoro nquratesns. TermoBbie IBUTaTeNy U 3alIUTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue muddysum.

Habmtoienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SBICHUI.
Habmtoienue TemnoBoro paciuvpeHus Ted.

N3menenune naBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHUU WJTU OXJIAKICHUH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Tenonepenaun.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGnroieHre KUTICHUSI.

12. HaGnroieHue mocTosSHCTBA TEMIIEPATYPhI IIPU TUIaBJICHUH.

13. Mozeny TEIIOBEIX IBUTATEIEH.

Jlabopamopuwvie padbomot u onvimeol.

1. OmbIThl O OOHAPYXKEHUIO ACUCTBUS CUJT MOJICKYISPHOTO MIPUTSKEHUS.
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OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITH 10 HAOJIIOICHUIO TETIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH M TBEPBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LIMPUIIA.
OnBIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTD JaBJICHUS BO3/yXa OT €ro 00bE€Ma U HarpeBaHUs WIIN OXJIAXKICHHUS.
[TpoBepka runoTe3bl TMHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIEPaTypHI.
Habmionenue n3MeHeHus: BHYTpEHHEH SHEpTruM Tella B pe3yIbTaTe TerIonepeaadd 1 padoThl BHEIIHUX CHIL.
HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYei BOIBI.
Omnpenenenue KOJIMUECTBA TEIUIOTHI, MOTYYEHHOTO BOJIOH MPH TEIIO0OMEHE ¢ HAarPEThIM METAITTMYECKUM LIUITUHAPOM.
. Onpenenenne yaelnbHOU TEIJIOEMKOCTH BELIECTBA.
. UccnenoBanue mporecca UCapeHusl.
. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTU BO3/yXa.
13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

©CoOoN LN
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Pasznen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Dnektpuzanus Tei. [[Ba poaa anekTpuueckux 3apsaaoB. BzaumopeiicTBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBHCUMOCTD CHIIbI B3aUMOICHCTBU A
3apsKEHHBIX TEJl OT BEJIMUMHBI 3aPSJIOB M PACCTOSTHUS MEXKTY TEJIaMu ).

DnekTpuueckoe nojie. Hanpspk€HHOCTD 3ieKTpudeckoro mosst. [IpuHIMN cyneprno3uiing 3IeKTPUIECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apa10B. DJIeMEHTapHbIA 3neKkTpudeckuid 3apaa. Ctpoenue aroMa. I[IpoOBOJHUKM U TUAIEKTPUKU. 3aKOH COXpaHEHUs
JEKTPUYECKOTO 3aps/a.

DIEeKTPUYECKHI TOK. YCJIOBHS CYIIECTBOBAHHUS DSJEKTPUUYECKOTO TOKA. VICTOYHHMKM TMOCTOSSHHOTO TOKa. JIeHCTBHS AJIEKTPHUYECKOTO TOKa
(TeroBoe, XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUIKOCTSIX U raszax.

Onektpuueckas uenb. Cuiia Toka. JiekTpudyeckoe HanpsbkeHue. ConpoTUBIIEHHE NPOBOAHUKA. Y IEIbHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa
Uit ydacTka uenu. [locnenoBaTenbHoe U apajijielibHOe COeAMHEHNE TPOBOIHUKOB.

PaGora n MomHOCTh 37eKTpUuecKoro Toka. 3akoH Jxoynsa—JleHma. DnekTpudeckue Lenyu U NOTPEeOUTENH SJIEKTPUUECKON >HEpruH B OBITY.
KopoTtkoe 3aMbIkanue.

[TocTositHHbIE MarHUTHI. B3auMozeiicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mnoje. MarHuTHoe mnosie 3eMJIM U €ro 3HaueHue AJs KM3HU Ha
3emze. OnbiT Dpcrena. MarHUTHOE TOJIE AJIEKTPUYECKOro TOoKa. [IpuMeHeHue SJIEeKTpOMAarHUTOB B TEXHUKE. Jl€CTBHME MarHUTHOrO MOJiA Ha
IIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTeNb MOCTOSSHHOTO TOKA. Vcronbp30BaHue 31eKTpOABUTaTENeH B TEXHUUECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

OmneiTel @apages. SBneHue snekrpoMaruuTHOW nHAYKIUK. [IpaBuno Jlenna. Dnexkrporenepatop. CriocoObl MOMYYSHUS NEKTPUIECKON SHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzamms TeI.

2. JIBa pona dJEKTPHUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apSKCHHBIX TEI.



3. YCTpoHCTBO U AEHCTBHE AJIEKTPOCKOTIA.

4. DnexTpocTaTHuecKas HHIYKIIHSL.

5. 3aKoH COXpaHEHUs JIEKTPUUECKUX 3apsi/I0B.

6. IIpoBOIHUKU U AMDIEKTPUKH.

7. MopenupoBaHue CHUIIOBBIX JIMHUN AJIEKTPUUYECKOTO MOJIS.

8. VICTOYHHMKHU MOCTOSITHHOTO TOKA.

9. JeiicTBUS 3IEKTPUIECKOTO TOKA.

10. DEKTpUYECKUI TOK B KUIAKOCTH.

11. T'a30BbIl pa3ps.

12. N3mepenue CHITbl TOKa aMIIEPMETPOM.

13. U3mepenue 31eKTPUIeCcKOro HAPsHKEHUST BOJIBTMETPOM.

14. PeocTar 1 Mara3u CONpOTHBICHUN.

15. B3aumoieficTBUE MOCTOSIHHBIX MarHUTOB.

16. MoxenupoBaHue HEBO3MOXKHOCTH Pa3/CIICHUS TIOJTIOCOB MarHUTA.

17. MonenupoBaHue MAarHUTHBIX TTOJIEH MMOCTOSIHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHoe mosie ToKa. DJIeKTPOMArHurT.

20. JleficTBME MAarHUTHOTO ITOJISI HA TIPOBOJHHUK C TOKOM.

21. DnexTpoBUTATENh TOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBJICHHS SJIEKTPOMAarHUTHON HHIYKITUH.

23. OmnbiTel Dapanes.

24. 3aBUCUMOCTD HAITPABJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHH €r0 BOSHUKHOBEHHS.
25. DIJIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimel.

OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUHU.
HccenoBanue IeHCTBUS SJIEKTPUIESCKOTO TIOJIS Ha MIPOBOIHUKH U JHDJICKTPHKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUICCKOH NN MOCTOSHHOTO TOKA.

H3mepeHue u peryInpoBaHUe CUITBI TOKA.

W3mepenue u peryInpoBaHUe HAMPSIKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HANPSKEHUS! Ha PE3UCTOpE.
OnBITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOAHHUKA OT €0 JJIUHBI, TUIOMIAIU TONEPEUYHOT0 CEUeHUS U
MaTepuana.
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8. Ilpoepka mpaBuia CI0KEHUS HAPSHKEHHUH TPH ITOCIE0BATEIPHOM COSANHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka nmpaBuiia [yl CHIbI TOKA IIPU IApauIEIbHOM COETUHEHUH PE3UCTOPOB.

10. Ompenenenue paboThI AIEKTPHUUECKOTO TOKA, HIYLIETO Yepe3 Pe3UCTOp.

11. Ompenenenne MOITHOCTH 3JIEKTPHUYECKOTO TOKA, BBICIIEMON Ha PE3UCTOPE.

12. VccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HJTYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSDKCHUS Ha HEH.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOCHCTBUS IIOCTOSTHHBIX MarHUTOB.

15. M3y4eHre MarHuTHOTO TIOJISl IIOCTOSIHHBIX MarHUTOB MIPU MX OOBETUHEHUH U Pa3/ICICHHH.

16. UccnenoBanne neiCTBUS HIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPHPYIOIINE 3aBUCUMOCTH CHJIBI B3aMMOACWCTBUS KAaTyIIKA C TOKOM M MarHWTa OT CHJIbI TOKa W HAIpaBJICHUS TOKa B
KaTyIIKE.

18. M3yueHne nefCTBUS MArHUTHOTO TOJISl HA IIPOBOJTHHUK C TOKOM.

19. KoncrpynpoBaHue U u3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnBITEI TIO MCCIEOBAHUIO SIBIICHHSI DJIEKTPOMArHUTHON WHAYKIIMH: WCCIEIOBAaHWE M3MEHEHWI 3HAYCHWS W HANpPaBJICHUS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuwxkeHUE. MarepuanbHag Touka. CucreMa oTcu€ra. OTHOCUTENBHOCTh MEXAaHWYECKOrOo JBHWKEHHUs. PaBHOMepHOe
NpsIMOJIMHEIHOE JBUKeHre. HepaBHOMEpHOE MpsAMONMHENHOE IBH>KeHHe. CpellHssl 1 MTHOBEHHAsi CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBHoyckopeHHOe npsMoinHelHoe BrxkeHne. CBoboanoe najnenue. OnbiTel ["anues.

PaBHOMepHOE nBHKEHUE IO OKpY)HOCTH. [lepuon u yactora oOpaiienus. JInnelinas u yrioBasi CKopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHue.

[Iepssbiit 3axkoH Herotona. Bropoit 3axkon Herorona. Tperuii 3akon Herotona. [IpyHImn cynepno3unmuu CUil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHUsI CKOJIbKEHHUS, CUJIa TPEHUSI IOKOs, IPYTUe BUIbI TPEHUS.

Cuta TSOKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKopeHue cB0oOoHOTO maneHwus. [[Bmwxkenue ruranet Bokpyr Comnina. [lepBas kocMmuueckas
ckopocTb. HeBecoMOCTh 1 meperpysKku.

PaBHOBecue marepuanbHO TOUkH. AOGCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTrO Tela C 3aKpEIUIEHHOW OChIO BpamieHus. MOMEHT CHIIBL.
LenTp TsxecTH.

Nmnynec tena. 3meHnenue numnyibca. IMmysabe cuiibl. 3aKOH COXpaHEHUs UMITYJIbca. PEaKTUBHOE IBUKEHHUE.



Mexanuueckass pabora U MoIHOCTh. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b sHepruu U pabotsl. lloTeHumanbHas sHeprus Ttena,
HOJIHATOTO HaJl MOBEPXHOCTHIO 3eMiM. [loTeHanpHas sHeprus cxxaroil npyxunbel. Kunernueckas sneprusi. Teopema 0 KWNHETUYECKOM dHEPIUU. 3aKOH
COXPAHEHHUsI MEXaHUYECKOU YHEPTHH.

Hemoncmpayuu.

Ha0nroneHne MexaHMYecKoro ABMKEHMsI TeJla OTHOCUTENIBHO PA3HbIX TeJl OTCUETA.

CpaBHeHuE MyTeil U TPaeKTOPUI IBUKEHUS OJTHOTO U TOT'O K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs NIPSMOJIMHENHOTO IBUKCHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.

HaOGnronenue 1BUKEHUs Tela 10 OKPYKHOCTH.

HaGmronenne MexaHMYeCKUX SIBICHUM, MPOUCXOAAIUX B cucteMe orcuéra «Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU

oukrwbhE

OTHOCHTEJIEHO KaOUHETa (PU3UKH.
7. 3aBHCHMOCTb YCKOPEHUS TeJa OT Macchl TeJa U IEHCTBYIOLIEH Ha HErO CUJIBL.
8. Habmronenue paBeHCTBa CUII IPU B3aUMOJCHCTBUY TeIl.
9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.
10. Iepenaya uMmysbca MpHU B3aUMOJICHCTBHHA Tell.
11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.
12. CoxpaHenue UMIysabca IpU HEYIPYTOM B3aUMOIEHCTBHH.
13. CoxpaHeHue UMITyJIbCca IpH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HaGmroieHne peakTUBHOTO JBUKEHHUSL.
15. CoxpaHeHnue MeXaHUYECKON 3HEPTUH MPU CBOOOTHOM Ha/IEHUH.
16. CoxpaHeHnue MeXaHUYECKON 3HEPTUH MTPH JBMXKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBI.
Jlabopamopnwvie padbomut u onvimol.
KoHncTpyrnpoBanue Tpakrta Ajisl pa3roHa U JalbHEUIIEro paBHOMEPHOTO JIBH)KEHUS [IAPUKA UM TEIEKKH.
Onpenenenue cpeHed CKOPOCTU CKOJIBKEHUS OpycKa WM JBM)KEHUS IapHUKa M0 HAKJIOHHON TTOCKOCTH.
Omnpenenenne ycKopeHus Tella IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka runoresbl: €ciu MPH PABHOYCKOPEHHOM JBI)KEHHWU O€3 HaualbHOW CKOPOCTU NMYTH OTHOCSTCS KaK psiJ HEUETHBIX YHUCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.
Onpenenenne ko3P huimeHTa TPSHUS CKOIBKCHHUS.
Onpenenenue )XECTKOCTU MPYKHUHBI.
Omnpenenenue pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JIBM)KEHUH Te€Ja MO TOPU30HTAILHON TTOBEPXHOCTH.

aprwdE
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10. Ompenenenuie paboOThI CUIIBI YIIPYTOCTH PU MOABEME IPy3a ¢ UCHOIB30BaHUEM HEMOIBUKHOTO U TOJBUKHOTO OJIOKOB.
11. V3yuenue 3ak0oHA COXPAHEHUS SHEPTUH.
Pa3nesn 9. Mexanndeckue Kos1e0aHUsI M BOJIHBI.
KonebatenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJICOaHMIA: IEPUO/I, YaCTOTa, aMIUIUTy1a. MaTeMaTH4eCKU U NMPYKUHHBIA MasTHUKH.
[IpeBparienuie sHepruu nNpu KouedaTeIbHOM JIBUKEHUH.
3aryxawmue koneOanus. BbeHyXaeHHbIE Konebanus. PezoHanc. Mexanuwdeckue BONHBI. CBOWCTBA MEXaHWYECKHMX BOJH. lIpomonbHbIe H
IIOIIEPEYHBIE BOJIHBL. J[JIMHA BOIHBI U CKOPOCTH €€ paclpoCTpaHeHUuss. MeXaHU4YECKHUE BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBI.
3Byk. [’ pomMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJI€OaHUI U pe30HaHca.
PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopuvie padomol u onvimel.
OnpezneneHue 4acTOTHI U MEpHOa KolIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl U Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTHY NIEpHOAa KOJIeOaHN MOBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.

o0k~ wbdE

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH Eproia KoJeOaHui rpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl Ipy3a.
OMnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEpHO/1a KoJIeOaHU| MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Pa3zle.11 10. D1eKTPOMATHUTHOE MOJI€ M 3J1eKTPOMATrHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE ToJ€e. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3J1€KTPOMAarHUTHbEIX BOJIH. Illkana 3eKkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

DIeKTpoMarHuTHas nmpupojia ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

NoakowdrE

Jlabopamopuwvie padbomot u onvimeol.
1. U3ydeHwue CBOMCTB 3JEKTPOMATrHUTHBIX BOJH C MTOMOIIBI0 MOOUIBLHOTO TenedoHa.



Pa3gen 11. CBeToBLI€e IBJICHHS.
JlyueBas mognensb cBera. Mcrounuku csera. IIpsimonuneiiHoe pacnipoctpanenue cBera. 3atmenus Connua u JIynel. Otpaxenue cBera. [lmockoe
3epKajio. 3aKOH OTPaXKEHMsI CBETA.
[Ipenomnenue cBera. 3akoH npesnomieHus: cBera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcrnoap30BaHNe MOJHOTO BHYTPEHHETO OTPa)KEHUS B
ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xop mydeir B muH3e. Ontuyeckas cucrema (poroammapara, MUKpOCKONA H Teleckona. ['1a3 kak onTudeckas cuctema. bim3opykocTs u
JAJIbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. Clio)keHne CeKTpalbHBIX I[BETOB. J(ucnepcus cBera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cera.
OnTuyeckuii CBETOBO/I.
Xox myueil B cobuparoiiei JuH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JIMH3.
[Tpunuun neiictBust Goroanmnapara, MUKPOCKOIIA U TEJIECKONA.
10 Mopnens rnasa.
11. PaznoxxeHue 6enoro cBeTa B CIEKTP.
12. [Tony4eHnue 6enoro cBeta MpH CI0KEHUHU CBETa PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomut u onvimol.
HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHHsI CBETOBOTO JIyya OT yrJjia MaJeHusl.
N3yueHne xapakTepuCTHK U300pakeHuUs peIMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTIJla TPEJIOMIIEHUSI CBETOBOIO JIy4ya OT YIJIa MaJIEHUs Ha TPAHUIIE «BO3TYX—CTEKIION.
[Tomydyenue n300pa>keHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoIei INH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OMBITHI O BOCIIPUSATHUIO I[BETA MPEIMETOB MIPH UX HAOIIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.
Pasne.u 12. KBaHTOBBIC SIBJICHHS.
Onwiter Pesepdopna u mmanerapuas mozaenb atroma. Moaens atoma bopa. Mcnyckanue u mormomienne cBera atomoM. KBaHThl. JInHeluaTsie
CIIEKTPBI.

©CooNoOrWDE

No akowbdre



PagmoaktuBHocts. Anbga-, Oeta- u ramma-uznydeHusa. CrtpoeHue aTtoMHoOro szapa. Hykinonnas Mopaenb aTtoMHOro siapa. M30Tomsl
PanuoaxtuBHble npeBpamienus. [lepros noiaypacnasa aTOMHBIX SA€Ep.
Snepuble peakiuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MACCOBOIO YHCENl. DHEPrusi CBs3M aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peakiuu
cuHTe3a u nenenus saaep. Mcrounuku sHeprun CoiHIa U 3BE3.
Snepnas snepretuka. JleiicTBUs paAOaKTUBHBIX U3Ty4YE€HUN HA KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CreKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.
CrexTpsl pa3Iu4yHbIX T'a30B.
CnexTp Bogopo/a.
Habmonenue tpekoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

ok whE

Perucrpanus u3inydeHus IpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwvie padbomot u onvimeul.

1. HaGumrozneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3JIYy4ECHHUS.

2. HWccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 A0 MOTYTb.

[ToBTOpUTENBHO--0000IIAOIIHMI MOTYSb TIPEAHA3HAYECH JJIsi CUCTEMATU3AIMH U 0000IIEHUSI TPEIMETHOTO COJICPKAHUS U OIbITA JCSITEILHOCTH,
IpUOOPETEHHOTO TPU M3YyYEHUH BCEro Kypca (U3MKM, a Takke A MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMeHY IO (U3HKEe IS
o0yyaroImuxcsi, BBIOPAaBIINX 3TOT yUeOHBIH Mpeamer.

[Tpy M3ydeHUH IaHHOTO MOIYJS PEANU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUABI JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTcs JOCTHXKEHUE
NPEeIMETHBIX U METANpeAMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB OOy4deHHUs, (OpPMHUpPYETCs eCTEeCTBEHHOHAy4dHasi I'PaMOTHOCTh: OCBOEHHE HayYHBIX
METOJIOB HCCJIEIOBaHUS SBJICHUN MPUPOABI U TEXHUKH, OBJAJCHHE YMEHUSMHU OOBSICHATH (U3NYECKUE SIBICHUS, NMPUMEHSS IMOTY4YEeHHbIE 3HAHUSA,
pelaTh 3aa4i, B TOM YHCJIE KAYECTBEHHBIE M OKCIIEPUMEHTAIIBHBIE.

[IpuHIMNHATBHO AEATENbHOCTHBIA XapaKTep JaHHOTO pasfelia peajinzyercs 3a CU€T TOTo, YTO O00YyYarolIrecs BHIMOIHAIOT 33aJaHus, B KOTOPBIX
UM TIpeJyiaraercs:

Ha OCHOBE MOJTYYEHHbIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBJICHUS B OKPY)KarOIIel MPUPO/IE U TTIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4yHbIE METOJbl HCCIENOBaHUA (U3NYECKUX SBICHHH, B TOM YHCIIE JJS NMPOBEPKU TUIMOTE3 M MOJIYUYEHUS TEOPETHUECKUX
BBIBO/JIOB;

O0BSACHATH HAYYHBIE OCHOBBI Han0O0JIee BaKHBIX JOCTUKEHUIN COBPEMEHHBIX TEXHOJOTUH, HAIPUMED, MPAKTUYECKOT0 UCIOIb30BaHUS Pa3IUuYHbIX
MCTOYHUKOB YHEPIMH HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BHIOB DHEPIHH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOTPAMMBLI IIO ®U3HUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

I/ISYI{CHI/IG (l)I/ISI/IKI/I Ha YpPOBHC OCHOBHOI'O O6H_[CFO O6p&30BaHI/I5{ HaIpaBJICHO HAa AOCTHXKCHHUEC JIMYHOCTHBIX, METANIPCIMETHBIX U IMPCIAMETHBIX

00pa3oBaTeNbHbIX PE3YIbTATOB.

B pesynbrare uzydenus: Gpu3nku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHus y o0ydaromerocst OyayT cOpMHUpPOBaHBI CIEAYIOMINE TUYHOCTHBIE

pe3yJIbTaThl B YaCTH:

1) mnaTpMOTHY€eCKOro BOCIIUTAHUSA:

— IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON (PM3UUECKOM HAyKH;

— IIEHHOCTHOE OTHOIIEHHE K JJOCTIKEHUSIM POCCUICKUX YUEHBIX --(H3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTb K aKTUBHOMY y4YacTHIO B 0OCYKIEHMU OOILECTBEHHO 3HAYMMBIX M ITHUECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM
JOCTHKEHUH (PU3HKH;

— OCO3HAHME BaAXXHOCTU MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESTEIBHOCTH YUYEHOT0;

3) 3cTeTH4ecKoro BOCIMTAHUSA:

— BOCIIPHUSITHE 3CTETUUECKUX KaueCTB (PU3NUECKOM HAyKH: €€ TapMOHUYHOI'O IOCTPOEHHUS, CTPOT'OCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 NO3HAHMA:

— OCO3HaHME LEHHOCTH (U3MUECKONM HayKH KaK MOIIHOTO MHCTPYMEHTa IO3HAHMUS MHpa, OCHOBBI DPAa3BUTHUS TEXHOJOTWH, Ba)KHEWIIeH
COCTABJISIFOLIEHN KYJIBTYPBHI,

— pa3BUTHE HAYYHOU JH0003HATELHOCTH, MHTEpPECA K UCCIIEI0BATEIbCKON AeITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHS:

— OCO3HaHHWe IIEHHOCTH 0e30MacHOro olpas3a XKM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUpE, BaKHOCTU IMpaBUi OE30M1aCHOrO TOBEIEHUS Ha
TPaHCIOPTE, Ha I0POTax, C AMEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSAX;

— c(OPMHPOBAHHOCTh HaBbIKA pedIeKCHH, IPU3HAHKE CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ MpaBa y APYroro 4ejJoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— aKTHBHOE y4acTHE€ B PEIICHUM MPAKTUYECKUX 33/1ay (B paMKax CeMbH, 0O0pa3oBaTENbHOM OpraHU3allH, TOpojAad, Kpas) TEXHOJOTMYECKOH M
COLIMAJIbHOW HANPABIEHHOCTH, TPEOYIOIIUX B TOM Uncie U (PU3NUECKUX 3HAHUM;

— UHTEpeC K MPAKTUYECKOMY U3yYeHHIO PodeccHii, CBA3aHHBIX C (PU3UKOI;

7) 3K0J10TMYECKOr0 BOCTIMTAHUSA:

— OpHEHTalMs Ha NpUMEHEeHUe QU3NYECKUX 3HAHUM IS pelIeHus 3a/1a4 B 00JacTU OKPYKaIoLIeH cpesibl, INIaHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX
BO3MOXHBIX MOCJIEICTBUI JIJIs1 OKPYKAIOIIEH Cpe/ibl;

— 0CO3HAHME TTI00ATILHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;



8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COIMAJIbHON U IPUPOAHON Cpeabl:
— mOTPeOHOCTh BO B3aWMOJICHCTBUU NIPU BBIMOJHEHUH HCCIICAOBAHUHN U MPOEKTOB (DPM3NYECKON HANPABICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUAM

JIPYTHX;

— MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JESATCIBHOCTD;

— OoTpeOHOCTh B (POPMUPOBAHMH HOBBIX 3HAaHUIl, B TOM uncie GOopMyIMpPOBATH UIEH, TOHITHSA, TUIIOTE3bl O (PU3HUECKUX OOBEKTAX U SABJICHUSX;

— 0CcOo3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

— IUTAaHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IPUPO/IbI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3UUECKUX 3HAHUM;
— OLIEHKA CBOUX JCHCTBUI C yUu€TOM BIIMSHUSA HA OKPYKAIOIIYIO CPEY, BOZMOXKHBIX II100aJIbHBIX MOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbraTe ocBoeHMs HporpamMMmbl o (M3MKE Ha YPOBHE OCHOBHOIO 00Iero obpa3oBaHus y oOydarouierocs OyAayT c(hOpMHUpPOBaHbI
MeTanpeaMeTHbIe pe3y/bTaThl, BKIIOUYAIONINE IMO3HABATEIbHBIE YHUBEPCAIbHBIE y4eOHbIC NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHbBIC ydeOHbIC
NeICTBUS, pEryIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE EHCTBUS.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jornveckue aecTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHHIA);

YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KIACCU(PHUKAIIUN, OCHOBAHHUS ISl 0000IIEHUS U CPAaBHEHHS,

BBISIBJIATh 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B paCCMATPUBAEMBIX (DAKTaX, TAHHBIX U HAOIIOJCHUSIX, OTHOCSIITNXCS K (PU3UYECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO--CJICJICTBEHHBIC CBSI3U TPHU M3YYCHHH (U3UYECKUX SBJICHUM M TIPOILIECCOB, JeJaTh BBIBOJALI C HCIIOJH30BAHUEM
JNENYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBS3SIX (PHU3NIECKUX BEIHUNH;

CaMOCTOSITENIbHO BBIOMPATH CIOCO0 perieHust yaeOHoU u3ndeckoii 3a1aun (CpaBHEHHE HECKOIBKUX BApUAHTOB PEIICHUs, BHIOOp Hambosee
MOAXOSIIETO C YIETOM CaMOCTOSITETFHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrble ucciienoBarejbCcKue AeiCTBHA.

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIII HMHCTPYMEHT MIO3HAHMS,

MNpoOBOAUTL IIO0 CAMOCTOSATCIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJI0KHBIN (1)I/I3I/I‘ICCKI/Il>’I OKCIICPUMCHT, HCGOJ’IBIHOC HUCCIICO0OBAaHUC
(U3UYECKOTO SIBJICHNS,

OILICHUBATh HA IPUMEHUMOCTh U IOCTOBEPHOCTH HH()OPMAIIHIO, TOTYYCHHYIO B X0JI€ HCCIICIOBAHUS HITH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIEHNUS M BRIBOJIBI IO PE3yIbTaTaM MPOBEIEHHOTO HAOTIOACHHUS, OTIBITA, UCCIICIOBAHUS;



IIPOrHO3UPOBATH BO3MOXKHOC I[a.]'[BHefIHIGC Pa3sBUTHEC (1)I/I3I/ILIGCKI/IX IIpOoHECCOB, a TaAKXKE BBIIBUI'aTh ITPEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTCKCTAXx.

Pabora ¢ unopmanmeii:

NPUMEHSATh Pa3lIMYHbIE METOJbI, MHCTPYMEHTBHI M 3alpOChl NPU IMOKWCKE M 0TOOpe MH(OPMAIMK WM JAHHBIX C YYETOM TMPEIIOKECHHON
y4aeOHON (hU3UYECKON 3a1auH;

AHATM3UPOBAThH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(OPMALIUIO Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTHUMANIBHYIO (opMy TpeacTaBieHHs HWHOOPMAIMH W WILIIOCTPUPOBATH pPEIlaeMble 3a/adll HECIOKHBIMH
CXeMaMH, AuarpaMMaMu, HHOU rpadukoil 1 uX KOMOUHAIHSIMH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1eiiCTBUS:

B X0Jie¢ 00CYXJIeHUs y4eOHOTO MaTepuaia, pe3yibTaToB Ja0OPATOPHBIX padOT M MPOCKTOB 3aJaBaTh BOMPOCHI IO CYIIESCTBY OOCYKIaeMOn
TEMbI ¥ BBICKA3bIBATh MJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a4H U TO/ICpKaHie 0J1aroXenaTeIbHOCTH OOIICHHUS;

COIOCTABIISTh CBOU CYXKACHUS C CY)KIACHUSAMHE APYTHX YYACTHUKOB JAHMAIOra, 00HAPYKUBATh PA3JIUUUE U CXOCTBO MO3UITHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MHChMEHHBIX TEKCTAX;

MyOJIMYHO MPEJICTABIIATH PE3YJIbTAThl BHITOJHEHHOTO (PU3HUYECKOTO OMBITA (IKCIIEPUMEHTA, NCCIICAOBAHMS, TPOCKTA);

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON paOOThI IPU PELIEHUH KOHKPETHON (hHU3HUecKoi MpoOIeMbl;
NPUHUMATD €1 COBMECTHOM JIEATEILHOCTH, OPTaHU30BBbIBATh JCUCTBUS MO €€ JOCTHIKEHHIO: PACIPENeIsITh POJIH, 00CYKIaTh MPOIECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000IIATh MHEHHS HECKOJILKUX JTFOJICH;

BBITOJHATH CBOIO YacTh pabOTHI, JOCTUTAsi KAUECTBEHHOTO Pe3yJibTaTa 110 CBOEMY HAIPABJIEHUIO U KOOPAWHUPYS CBOM JAEHCTBUS C IPYTUMU
YJICHaMU KOMaH/bI,

OILICHUBATh KAYECTBO CBOETO BKJIJa B OOIIHIA MTPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIIBHO CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMMOJICHCTBHSI.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anus:
® BBLIIBIITH MPOOJIEMBI B )KHU3HEHHBIX U YUCOHBIX CUTYAIHSIX, TPEOYIOMUX ISl pelieHnus (PU3N4ecKuX 3HAHUM;
® OpUEHTUPOBATHCA B PA3IUYHBIX MOJXOAAX MPHUHATHS peuleHUd (MHIUBUAYyalbHOE, NMPHUHITHE PEIICHUsS B TPYIIe, MPUHATHE PpElIeHHH
rpymmoii);
® CaMOCTOSITENIbHO COCTABJISTH AITOPUTM pelieHuss (U3M4eckod 3aJaud WM TUTaHa HMCCIEAOBAHUA C YYETOM HMMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/iaraeMble BApUaHThl PEIICHUH;
® JeraTh BIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAallMH U IIpeUiararh IjiaH €€ U3MEHECHHUS;



OOBSACHATH MPUYUHBI JOCTUKEHUSI (HEAOCTIXKEHUS) PE3YyIbTaTOB JESATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JICATEIBHOCTH (B TOM YHCJIE€ B XOJ BBINOJHEHHS (PU3UUYECKOTO HCCIEAOBAHMS HIIM MPOEKTa) Ha OCHOBE HOBBIX
0OCTOSTENILCTB, U3MEHUBIINXCS CUTYAIH, yCTAHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ceOs Ha MECTO APYroro 4ejoBeKa B XOJie CIOpa WM JAUCKYCCMU Ha HAy4YHYIO TeMY, NOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY

ApYToro,
NPU3HABATh CBOE MPaBO Ha OMIMOKY MPU PeUIeHUU (PU3NUECKUX 3a/1a4 WM B YTBEPKICHUSAX HAa HAYYHbIE TEMBI H TAaKOE e MPaBO JPYTroro.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHiy o0y4yeHus B 7 KJiacce MpeAMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHEI OTPAKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMCHUN:

UCIOJIb30BaTh IMOHATUA: (U3MUECKUE W XUMHUECKHE SBJCHHUS, HAONIOJEHHUE, SKCIEPHUMEHT, MOJENlb, TMIOTe3a, €AMHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeIlecTBa (TBEPHOE, JKUIKOE, ra3000pa3HOe), MEXaHHMUECKOE JIBUKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPAMOJIMHEHHOE), TPAaeKTOpWs, paBHOJACHCTBYIOmas cuia, naedopmanus (ympyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnuyath gBiIeHUs (IUPQy3us, TEMIOBOE ABMIKEHHE YACTHIl BELIECTBA, PABHOMEPHOE ABM)KEHHE, HEPAaBHOMEPHOE JBUKEHUE, MHEPIMS,
B3aMMOJICMCTBHE TEJ, pABHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHOM OCBIO BpAIllCHHUs, NE€pefada JaBIeHUS TBEPABIMHU TEJIAMHU, KUIAKOCTAMH U
razamu, arMoc(epHoe JaBJieHHeE, [IJIaBaHUe TeJl, IPEBPAIICHNUs MEXaHUYECKOW SHEPTUH) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBICHUH B OKPYXAIOIEM MHpE, B TOM 4KCiIe (PU3HMUECKUE SIBICHUS B IPUPOJIE: PUMEPHI
JBYDKEHUS C PAa3IMUYHBIMU CKOPOCTSIMH B KHBOW U HEKUBOM MpHpO/JIe, NeHCTBUE CUIIBI TPEHHS B IPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EpHOTro
JTABJICHUSI HA )KUBOM OpraHu3M, IJIaBaHUE PbIO, ppIYaru B TeJi€ YEJI0BEKa, IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIIEIATh
CYILIIECTBEHHbIE CBOMCTBA (IPpU3HAKN) PU3NUECKUX SBIICHUM;

OIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl M (M3MYECKHE SBICHMS, UCHOIBb3Yysd (PU3MUECKHE BEJIWYMHBI (Macca, 00BbEM, MIIOTHOCTH BEIIECTBA,
BpeMs, IyTh, CKOPOCTh, CPE/IHAS CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela, CHJIa TPEHHs, JaBieHue (TBEPIOro Tena, KHUJIKOCTH,
ra3a), BbITAJIKMBAIOIIas CHJIA, MeXaHWdeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIHMEHT MOJe3HOro AeHCTBUS
MEXaHU3MOB, KHHETUYECKasi U TOTEHI[UAJIbHAsL SHEPTHS ), IPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUNA CMBICT UCTIOIb3YEMbIX BEJINYHH,
uX 0003HAUEHUS U EIUHUIBI (U3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLIME NAaHHYIO (U3MYECKYI0 BEIMYUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IPpaUKU U3yUYCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUYECKHE SIBICHUS U MPOLECCHI, UCMOIb3Ys MpaBuUila CI0XKEHUs cuil (BIOJIb OAHOHN mpsMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IPaBUIO paBHOBeCUs pbluara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHUUYECKOU
SHEPTUH, TIPH 3TOM JIaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA M 3alIMCHIBATh €T0 MATEMAaTHUYECKOE BBIPAKECHUE;



O0BACHATH (PU3UYECKHE ABICHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE CUTYAIMi PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa:
BBISIBIISITh TIPUYMHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 |—2 JIOTMYECKHMX IIAaroB C ONOpod Ha 1—2 W3ydeHHBIX CBOICTBa
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pewmiatb pacy€THble 3afaud B 1—2 NEHCTBHSA, MCIIOJIB3Ysl 3aKOHBI U (POPMYJIbI, CBs3bIBaIOIIME (U3NYECKUE BEIMYMHBI: HA OCHOBE aHalIM3a
yCIOBHS 3aJjaud 3alMChiBaTh KPAaTKOE YCIOBHE, MOJCTaBIATh (DU3UYECKHE BEIUYMHBI B (DOPMYJbl M IPOBOAUTH PacuéThl, HAXOAWUTh
CIpaBOYHBIE IaHHBIC, HEOOXOJMMBbIE IS PELICHUS 3aJ]a4, OI[CHUBATh PEATMCTHYHOCTD MOIY4eHHON (PU3NUECKOI BETNYHUHEI,

pacrio3HaBarb Mpo0IEeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOILIH (PU3NUECKUX METOAOB, B ONMCAHUU HCCICIOBAHUS BBIACIATH IPOBEPSEMOE
HpEeNnonoKeHue (TunoTe3y), pa3iuyarb 1 HHTEPIPETUPOBATh NOJYUYCHHBIH pe3ysbTaT, HAXOAUTh OIIMOKHU B XOJI€ OIbITA, JeJIaTh BBIBOBI 10
€ro pe3yibTaram;

IPOBOJUTH OMBITHI IO HAOIIOACHUIO (U3NYECKUX SIBICHUN MM (PU3MUECKUX CBOMCTB TeI: ()OPMYIHPOBATH MPOBEPSIEMBIC MPEIIOI0KECHNUS,
cOOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, 3aIIMCHIBAT XOJI OIBITA M (POPMYITHUPOBATH BBHIBOJIBI;

BBINOJIHAT TNPSIMbIE W3MEPEHUsl PacCTOSHMs, BPEMEHH, Macchl Tejla, 00bEMa, CHJIbI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX U
U GPOBBIX MPUOOPOB, 3aUCHIBATh [T0Ka3aHUsI IPUOOPOB € YUETOM 3aJaHHOH a0COIIOTHOM NMOTPEIIHOCTH U3MEPEHUH;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOH BEIMYUHBI OT IPYrOM C MCIOJIb30BaHUEM MPSIMBIX H3MEpPEHHH (3aBUCHMOCTH
NyTH PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHHW [BW)KCHHUS Tela, CHJIBI TPEHHUS CKOJBKEHHs OT Beca Teja, KadecTBa 00pabOTKH
MIOBEPXHOCTEH TeJl M HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAJAM CONPUKOCHOBEHMS TEJ, CHJbl YHOPYrOCTH OT YAJUHEHUS MNPYXKHUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMaA MOTPYKEHHOM YacTH TeNa M OT MJIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Tea, OT INTyOUHBI,
Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBaHUS Te€J, YCIOBHM paBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHUU Y4eOHOTO
UCCIICIOBaHMSI, COOMPAaTh YCTAHOBKY W BBITIOJHITH M3MEpPEHUs, CIEAys INMPEIUIOKEHHOMY IUTaHy, (UKCHPOBATH PE3YJbTaThl IMONyYEeHHOH
3aBHCUMOCTH (PM3MUECKUX BEIMYUH B BUJIE MTPEIOKEHHBIX TaOIUI] U TpaQUKOB, AeIaTh BBIBOBI 10 pe3yJbTaTaM HCCIeI0BaHMs;

IPOBOJUTH KOCBEHHBIE M3MEPEHUsl (PU3NYECKUX BEJIWYMH (IUIOTHOCTH BELIECTBA KHMJKOCTH M TBEPJAOTO Tela, CHJIa TPEHUS CKOJIBXKEHUS,
JaBJIEHUE BO3/yXa, BHITAIIKMBAOIIAS CHIIA, IEHCTBYIOIIAs HAa MOTPYXEHHOE B JKUAKOCTH TEJIO, KOA(POHUIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYS TPEUIOKEHHOW WHCTPYKIIMU: TIPH BBITIOJHEHUH MU3MEPEHHUI cCOOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIISTH
3HaYeHHE UCKOMOW BEIMYHHBI;

co0JTI01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;

yKa3bIBaTh MPUHIIUIIEI JICHCTBHSI IPUOOPOB M TEXHHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHECS COCYIbI, OapoMeTp,
pBIYar, MOIBUKHBIN W HETIOABIKHBIN OJIOK, HAKIIOHHAS TUTIOCKOCTH;

XapaKkTepu30BaTh MPUHIMIIBI JEUCTBUS H3YyYEHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpOM Ha MX OMHUCaHUS (B TOM 4YHCIE:
HOIIUITHUKY, YCTPOMCTBO BOIONPOBOAA, THAPABINYECKUN MTpecc, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), HCIIONIB3Ys 3HAHUS
0 cBOMcTBaxX (pU3MUECKUX SBIECHUI U HEOOXOAUMBIE (PU3NUECKNE 3aKOHBI U 3aKOHOMEPHOCTH;



® [IPUBOJUTH IPUMEPHl (HAXOAUTh MHPOPMALMIO O IPUMEpPax) MPaKTHUECKOro UCHOJb30BaHUS (GU3NYECKUX 3HAHMHA B MOBCEJIHEBHOW JKU3HU
Ui obecnieueHus: 6€30MaCHOCTH MPH OOpaIIeHuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHHUS 310POBBS U COOJIIOICHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpele;

® OCYLIECTBIATh OTOOP MCTOYHUKOB MH(poOpMauuu B VIHTepHETEe B COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLINXCS
3HAaHUM M NyTEM CPAaBHEHUS PA3JIUYHBIX HCTOYHUKOB BBIICNATh MH(POPMALMIO, KOTOpas SABISAETCA MPOTUBOPEUMBOM HIM MOXKET OBITH
HEJIOCTOBEPHOM;

® JICIIOJIB30BATh MPH BBHIMOJHEHUH y4eOHBIX 3a/laHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATypy (PU3NUECKOTO COJEp)KaHMs, CIIPAaBOYHBIC MaTEpUabI,
pecypcel cetn VHTepHeT, BiaaeTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs MH(GOpPMALMKU U3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO,

® Cco3JaBaTh COOCTBEHHBIE KPATKHE MMChbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHHKOB HH(OpMAIUK (GU3NIECKOTO COACPIKaHUs, B
TOM YHCIIe MyOJIMYHO JeNaTh KPaTKUe COOOIIEHHS O pe3yIbTaTax MPOEKTOB WM YUE€OHBIX UCCIEAOBAaHU, IPH 3TOM TPAMOTHO MCIOIb30BATh
U3y4EHHbIN MOHATUHHBIN anmnapar Kypca (pU3HMKH, COPOBOKAATH BBICTYIIJICHUE [TPE3EHTALUECH;

® [Ipu BBINOJHEHUU Y4YE€OHBIX MTPOEKTOB U MCCIEIOBAHUMN pacnpeAessaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBHM C IOCTABJICHHBIMH 33JadyaMH,
CIEIUTh 3a BBIIOJIHEHUWEM IUIaHA JIEHCTBUM, aJeKBATHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JAESITEIbHOCTb TIPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTHUBHOE B3aMOJIEHCTBHE, YUUThIBasi MHEHUE OKPYKAIOIIHX.

K koH1y o0yueHus B 8 kj1acce npeMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE JOKHBI OTpaskaTh c(hOPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHHIA:

® UCIOJB30BaTh IIOHATHUSA: Macca W pPa3MeEpPbl MOJEKYJ, TEIJIOBOE [BHMJKEHHE aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEILECTBA,
KPUCTAJITIMYECKME U aMOp(HBIE Tela, HACBHIIIEHHBI M HEHACBIIIEHHBIM Map, BIaXKHOCTh BO3/1yXa, TEMIIEpAaTypa, BHYTPEHHSS SHEPTHs,
TEIJIOBOM JIBUTATEIlb, YJIEMEHTAPHBIN AIEKTPUUECKUI 3apsJl, IEKTPUIECKOE 110JIE, IPOBOJHUKH U TUAJIEKTPUKH, TOCTOSHHBIN AIEKTPUIECKUN
TOK, MArHUTHOE I10JIE;

® pasnuuaTh SABJIEHMS (TEMJIOBOE pacUIMpeHHe U cXKaThe, TeIulonepesaaya, TEMJOBOE PaBHOBECHE, CMauyuMBaHHE, KaIWUISIPHbIC SBJICHUS,
UCIapeHue, KOHJAEHcallus, IUIaBJIEHHE, KpUCTauIM3alus (OTBEplAEBaHUE), KUIIEHHE, Teronepenaya (TEeMIONPOBOJIHOCTb, KOHBEKIUS,
U3ITy4eHHUE), SJCKTpPHU3alUs Tel, B3aUMOJEWUCTBUE 3apsAloB, ACUCTBHUS JJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJEWCTBHE
MarHuTOB, J€MCTBHE MAarHUTHOTO IOJISl HA MTPOBOJIHUK C TOKOM, 3JIEKTPOMArHuTHasE MHIYKIIKA) [0 OMUCAHUIO X XapaKTepHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SIBJICHHE;

® DAcMo3HaBaTh MPOSBICHHE H3YyYEHHBIX (PU3MUECKHX SIBICHUN B OKpYXKAlOIIeM MHpE, B TOM uucie (U3MUECKUE SIBICHUS B MPHUPOAE:
MOBEPXHOCTHOE HATSXKEHUE M KaNWUIApHBbIE SBJICHHUS B MpPHUPOJE, KPUCTAJUIBI B mpupoae, usnydeHue CoiHIa, 3aMep3aHHe BOJOEMOB,
MoOpckue OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPHUECKUE SBJICHUS B arMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE Toje 3eMild, Apei] MOII0COB, POJIb MAarHUTHOTO TOJA JUIA JKM3HM Ha 3emile, MOJSPHOE CUSHHE, MPHU 3TOM IEPEBOAMUTH
MPaKTUYECKYIO 3a/1a9y B yUeOHYIO, BBIICIATH CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKH ) (PU3NUECKHUX SBJICHUIA;

® OIUCHIBaTh W3YYEHHBIE CBOICTBA Tel U (U3NYECKUE SIBICHUS, UCHONb3Yys (U3NYECKUE BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEprus,
KOJINYECTBO TEIUIOTHI, yJeNbHas TEIIOEMKOCTh BEIIECTBA, yJENbHas TEIUIOTa IUIaBJICHUSA, YAeIbHAs TeIyoTa MapooOpa3oBaHUs, yelbHas



TEIUIOTa CrOPAaHUs TOIUIMBA, KO3()(UIMEHT MMOJIE3HOTO ACHCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTENIbHAS BJIAKHOCTb BO3]yXa, dJIEKTPUUYECKUN
3apsill, Cuila TOKA, IEKTPUYECKOE HANpsDKEHHE, CONPOTHBIICHUE IPOBOJAHUKA, YACIbHOE CONPOTHBICHHUE BEILECTBA, paboTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), MPHU ONUCAHWM NPABWIBHO TPAKTOBATh (DU3MYECKHI CMBICI HCIOJNB3YEMBIX BEIHYWH, 0003HAUCHHS W €IUHHIIBI
(GU3NYeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME AAHHYIO (U3NYECKYI0 BEIMYUHY C JPYTUMH BEJIWYMHAMH, CTPOUTH IpaduKu
U3y4YEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEJIIMYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UUECKUE SBICHHUS U MPOLECCHI, UCIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI MOJICKYIISIPHO --KHHETUYECKON TEOPUH
CTPOEHMS BEILECTBA, IPUHIUI CYNEPIIO3ULIMH M0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHUs 3apsijia, 3akoH Oma Juis yyacTka LenH,
3akoH Jxoynsa—JIeHna, 3akoH COXpaHEeHUs1 SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIIUCBHIBATh €M0 MAaTEMATHYECKOE
BBIpa)KEHHUE;

OOBICHATH (PU3NYECKHE TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHCIIEC U B KOHTEKCTE CUTYAIMH MPAKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa: BHISBISAThH
NPUYHMHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OOBSCHEHHWE M3 1—2 JIOTMYECKHX MIaroB C OMOpPOM Ha 1—2 HM3YYEHHBIX CBOMCTBAa (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pewiatb pacy€THble 3afaud B 2—3 JEHCTBHSA, MCIIOJB3Ysl 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3aJaud 3alMChIBAaTh KPATKOE YCJIOBWE, BBIABIATH HENIOCTATOK JTAHHBIX JISi PEHICHHUsS 3a/Ja4d, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HeoOXOoIuMbIE 1Jis €€ pelIeHM s, IPOBOJUTH pacu€Thl U CPABHUBATH MOTYUEHHOE 3HaUeHHE (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh MpoO0JIeMBbl, KOTOPble MOXKHO PEIINTh MPU MOMOIIM (U3UYECKUX METOJIOB, UCHOJb3Yd OMHCAHUE HCCIEOBAHHUS, BBIICIATH
IIPOBEPSAEMOE IIPEII0JIOKEHNE, OLIEHNBATH IPABWIIBHOCTD MOPSIIKA TPOBEAEHUS UCCIEA0BAHNUS, AETIaTh BbIBOJBL;

IIPOBOAMTD OIBITHI [0 HAOMIOACHUIO (PU3MUECKUX SBJICHUN WIM QU3NYECKUX CBOWCTB Tel (KalWUIpHBIC SBJIEHUS, 3aBUCUMOCTh JaBJICHUS
BO3Jyxa OT ero oObéMa, TemImepaTypbl, CKOpPOCTH Ipollecca OCThIBAaHMS M HArpeBaHus IpU HU3IYyYEHUH OT IBETa H3JIydarolien
(moromaroLei) MOBEepXHOCTH, CKOPOCTh UCHAPEHUS BOJBI OT TEMIIEPATYphl KUAKOCTH U IUIOIAAN €€ MOBEPXHOCTH, IEKTPU3aLUs Tel U
B3aMMOJCMCTBUE DJIEKTPUUECKUX 3apsAA0B, B3aMMOJCHCTBHE IOCTOSIHHBIX MAarHUTOB, BHU3yajdu3allsl MarHUTHBIX IOJEH IOCTOSHHBIX
MarHuToB, AEHCTBHSI MAarHUTHOTO TOJISl HA MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUTATENS TOCTOSHHOTO TOKA):
dbopMynupoBaTh MpOBEpPSEMble MPEANONOKEHUs, cOOUpaTh YCTAaHOBKY U3 MPEMAJIOKEHHOTO OO0OpYyJOBaHUS, OMHCHIBATH XOJ OIbITA U
(bopMyIHpOBaTH BHIBOJIBI;

BBITMIOJHATh NPSMbIE H3MEPEHMsI TEMIIEPaTypbl, OTHOCHUTENIBHOM BIIAJKHOCTH BO3/yXa, CHJIBI TOKA, HAIPSHDKEHHUS C MCIIOJIb30BaHHEM
AQHAJIOTOBBIX MPHOOPOB W JATYMKOB (U3NYECKUX BEJIMYHH, CpPaBHUBATh pE3yNbTaThl HM3MEPEHUH C Y4ETOM 3aJaHHOW aOCOTIOTHOM
MOTPEIIHOCTH;

IPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETUYMHBI OT JAPYrOM C MCIOJb30BAHUEM MPSMBIX M3MEPEHUil (3aBHCUMOCTh
COINPOTHUBIICHUSI MPOBOJHUKA OT €ro JJIWHBI, IUIOIAAN MONEPEYHOr0 CEYEHUS U YAEIBHOIO CONPOTUBIIEHMS BELIECTBA NPOBOJHUKA, CHJIBI
TOKa, MAYILEro 4Yepe3 MPOBOAHUK, OT HANpsKEHUS HAa HPOBOJHHMKE, WCCIEAOBAHHE IOCIEN0BATEIbHOIO M MapajuIeIbHOTO COEIMHEHHUN
IIPOBOJHUKOB): IUIAHUPOBATh UCCIIEAOBAaHKUE, COOMPATh YCTAHOBKY U BBIIOJIHATh U3MEPEHMsI, CIEAys NPEAJIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yJbTaThl MOJYYCHHOM 3aBHCHUMOCTH B BHJIE TaOJIHUIl M IpaUKOB, J€NIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEIOBAHUS;



® [IPOBOJMUTH KOCBEHHbIC HM3MEpEHHs (U3NUECKUX BEIUUYUH (yAelabHas TEIUIOEMKOCTh BEIIECTBAa, CONPOTHUBICHHME IIPOBOJHUKA, paboTa U

MOIITHOCTh JIEKTPUUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHUs, COOMpaTh HKCIHCPUMEHTAJIBHYIO YCTAaHOBKY, CIEAysS MpPeII0KEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJIUYNHBI;
co0uIr01aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
XapaKTepu30BaTh MPUHLUIBI I€HCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOM Ha MX OMMCaHUS (B TOM YHCIE: CUCTEMA
OTOIJICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJIBTMETP, CUETUYMK SIIEKTPHUECKOW SHEPTUH, AIIEKTPOOCBETHUTEIHHBIE
puOOpBbI, HarpeBaTEIbHBIE NIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUUECKUE IPETOXPAHUTEIH, SJIEKTPOMArHUT, AIEKTPOIBUTaTENb TIOCTOSHHOTO
TOKa), UCII0JIb3YsI 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUI U HEOOX0UMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEpHUTENbHbIE NMPHOOPHI MO CXEeMaM M CXEMaTHMYHbIM PHUCYHKaM (KHMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHUs, JJIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMbI ANEKTPUUECKUX
Hernel C MoCIeIOBAaTeIbHBIM U TMapajuIeTIbHBIM COCTUHEHHEM 3JEMEHTOB, pa3jnyas YCIOBHBIE O0O03HAUYEHHUS SJIEMEHTOB JJIEKTPUYECKHX
LeTIei;

® [IPUBOJUTH IPUMEPHl (HAXOAUTh MHPOPMALIMIO O IPUMEpPax) MPaKTUUECKOr0 UCIOJIb30BaHUA (PU3MUECKUX 3HAHUN B MOBCEJTHEBHOM XHU3HU
Ut obecniedueHus: 6e30MaCHOCTH MPH OOpaIIeHUH C TPUOOPAMHU U TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOIIOICHUS HOPM
HKOJIOTUYECKOT0 MOBEJIEHHS B OKPYKAIOLIEH Cpele;

® OCYUIECTBIATh MOUCK HHGpOpManuu (U3NYECKOro cojepxkaHus B VIHTepHeTe, Ha OCHOBE HUMEIOIUXCA 3HAHUH U NYTEM CpaBHEHMS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJIENATH HH(OPMAIINIO, KOTOPas SBJSAETCS IPOTUBOPEUMBOM MITM MOXKET OBITh HEIOCTOBEPHOM;

® 1CIOJIb30BaTh MPHU BBINOJIHEHUH YUEOHBIX 3a/laHUil HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3NYECKOrO CONEepKaHUs, CIPaBOYHbIE MAaTEepHaIbI,
pecypcsl cetu MHTepHeT, BiajgeTh npuéMaMu KOHCIIEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MH(OpMAalWMK W3 OJHOM 3HAKOBOM CHCTEMBI B
APYTYIO,

® co3aaBaTh COOCTBEHHbIE MUCHbMEHHBIE UM KPaTKHUE YCTHbIE cOOOIIeHHs, 0000m1as nHPOpMALHIO U3 HECKOJIbKUX MCTOYHUKOB (PU3UUECKOTO
CoJlep’KaHus, B TOM YHUCJIe MyOJIMYHO MPEACTaBIATh Pe3yNbTaThl MPOEKTHON MM MCCIEI0BATEIbCKON AEATEIbHOCTH, MPU 3TOM I'PaMOTHO
MCIIOJIb30BaTh N3YUEHHBIN MOHATHIHBIN anmapaT Kypca QU3UKH, COMPOBOXKAATh BHICTYIIJICHHE MTPE3EHTAIINEH;

® [IpU BBIOJHEHUU Y4YEOHBIX NMPOEKTOB M HCCIEAOBAHUHN (PU3MUECKUX MPOILIECCOB paclpeneniaTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUH C
MIOCTaBJIEHHBIMU 33J]a4aMU, CJICAUTH 3a BBITOJHEHUEM IIJIaHa JIEHCTBUNA U KOPPEKTUPOBATh €r0, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIN BKIIA[ B
NEeSITeNIbHOCTD TPYIIIbL, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, IPOSBIISAS TOTOBHOCTh pa3peiiaTth KOH(IMKTHI.

K koH1y 00ydeHus B 9 kjacce rnpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXaTh C(POPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUIA:

® JICTIOJIB30BATh IMOHSATHSA: CHCTeMa OTCuéTa, MaTepUalibHAs TOYKA, TPACKTOPHS, OTHOCHTEIBHOCTh MEXaHHYECKOTO JIBMKEHHUS, aedopMarius
(ynpyrasi, miaacTu4eckas), TpeHHe, IEeHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, IIEHTP TKECTH, AOCOITIOTHO TBEPIOE TENO,
LEHTP TSKECTH TBEPJOTO Tella, paBHOBECUE, MEXaHUUYECKHE KOJeOaHMs U BOJIHBL, 3BYK, MH(PA3BYK U YIbTPa3BYK, 3JI€KTPOMAarHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U AAJIBbHO30PKOCTb, CHEKTPhl MCIYCKAaHUS M HOIJIOIIEHMs, anbda-, 6era- u ramma-
U3JTy4EHUs], U30TOIIBI, SIACPHAs SDHEPIETUKA,



pas3inyath sBJICHUs (PaBHOMEPHOE U HEPABHOMEPHOE NMPSIMOJIMHENHOE JBU)KEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBUXKEHUE, CBOOOJHOE
najieHue TeJl, pPAaBHOMEPHOE [BIKEHHE 110 OKPYKHOCTH, B3aMMOJICHCTBHE TeJ, PEAKTUBHOE JIBUKEHHE, KoJeOaTeabHOEe JBIKEHHE
(3aTyxaroImMe U BBIHYXKJCHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTPAKEHUE 3BYKa, NPSIMOJIMHEHHOE pPACIpOCTpaHEHUE,
OTpa’Ke€HHE U IPEIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKECHHE CBETA, Pa3JIoKEHUE OEJIOro CBeTa B CIEKTP M CIO0XKEHUE CIIEKTPAJIbHBIX
L[BETOB, JAMCIIEPCUSl CBETa, €CTECTBEHHAas PaJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa M3JIy4deHHs) IO OINHUCAHUI0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX AJaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE N3YUYCHHBIX (PM3MUECKUX SBICHUN B OKPYXKAIOIIEeM MHUpe (B TOM 4uciIe (PU3HMUECKUE SIBICHUS B IPUPOE: MPHIUBBI
U OTJIUBBI, JABWKEHHE IIaHeT COJIHEYHOM CUCTEMBI, PEAaKTUBHOE JABM)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMMUYECKUE BOJHBI, IIyHaMM, 3XO0, LIBETa TeJ, ONTHYECKHE SIBICHUS B MPHUPOJE, OMOJOrHMYecKoe JeicTBHE BUAMMOTIO,
yIbTPadUOIETOBOTO U PEHTTEHOBCKOTO HM3JIyUYEHHH, €CTeCTBEHHBIN PaJMOAKTUBHBIA ()OH, KOCMUYECKHE JIYUH, PAJNOAKTHBHOE M3ITy4CHHE
IPUPOJHBIX MUHEPAJIOB, JEHCTBUE PATMOAKTUBHBIX M3JIYyYEHMH HAa OpPraHu3M 4YelIOBEKa), MPU ITOM IEPEBOAUTH MPAKTUUYECKYIO 3a/ayy B
y4eOHYI0, BBIIEISTh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

OIKCBIBATh N3YYEHHbIC CBOMCTBA Te U (PU3HUECKHUE SIBJICHUS, UCIIOb3Ys (PU3MUECKUE BEIIMUMHBI (CPEIHSS. 1 MTHOBEHHAs! CKOPOCTh Tejla MpU
HEPaBHOMEPHOM JIBUJKCHHMH, YCKOPEHHE, MIEPEMEILECHHE, ITyTh, YIVIOBAsI CKOPOCTh, CUJIa TPEHUs, CUJIa YIPYTrOCTH, CWJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO MaJieHUs, BEC Tejla, MMITYJbC Teja, UMIYJbC CUJIbl, MEXaHWdeckass padoTa W MOIIHOCTb, MOTEHLMAaJIbHas SHEPrus Teja,
MOJIHATOTO HAaJl MOBEPXHOCTBIO 3€MJIM, IOTEHIUAIbHAS DHEPIUs CXKATOM MPYXUHBI, KHHETUYECKAsl SHEPTUs, ITOJHAs MEXaHUUYECKasl YHEPIus,
HepuoJl MU 4acTtoTa KojieOaHUil, ATMHA BOJIHBL, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEJIOMIIEHUS Cpenbl), MpU
ONMCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIOJIb3YEMBIX BETUYMH, 0003HAYEHUSI U €AUHMIIBI (PU3NYECKUX BETUYMH, HAXOAUTh
(bopMyIibl, CBS3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTHh TIpa@UKHd H3YYEHHBIX 3aBUCHUMOCTEH
(bu3nUecKuX BEIHYMH;

XapakTepu3oBaTh CBOMCTBA Tell, GU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJb3Yys 3aKOH COXPAaHEHHs SHEPIHM, 3aKOH BCEMUPHOI'O TATOTEHUS,
MPUHIUIT CYTIEPIIO3UINM CHJI, TPUHIUI OTHOCUTEIBHOCTH ['anuinest, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUSI CBETA, 3AKOHBI COXPAHEHWsS 3apsIOBOIO M MAacCOBOTO YHCEN IPU SIIEPHBIX PEaKUHsIX, MPU 3TOM J1aBaTh CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;

O0BSICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIMi MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATD
MPUYHUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX ILIAroB ¢ OMOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmatb pacdy€THbIe 3a7a4ydl (ONMUpPAIONIUECS HAa CUCTeMYy U3 2—3 ypaBHEHHi), MCIONB3Ys 3aKOHBI M (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4H 3alMChIBATh KPATKOE YCIOBUE, BHISBIATH HEAOCTAIONINE MITH U30bITOUHBIEC JaHHbIE, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PEIICHUs], IPOBOAUTh PACUEThl U OLEHUBATh PEATUCTUYHOCTh MOJIYYEHHOrO 3Ha4eHUs (PU3NYECKON
BEJIMYUHBI,



pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3UYECKHX METOJOB, UCIOJb3YSl OMHMCAHUE HCCIIEIOBAHUS, BBIICIATDH
IPOBEPSEMOE TIPEAINOJIOKEHUE, OLIEHUBATh MNPABUIBHOCTh MOPSAKA MPOBEACHUS HCCICJOBAHUS, [ENIaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

MPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHMM WM (DU3MUECKUX CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI SHEPTUH, 3aBUCUMOCTD NepHoa KoJeOaHui NPy KMHHOTO MasTHUKA OT MacChl rpy3a U :KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUTUTYABl MallbIX KoJIeOaHWH, NPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3jokKeHHe Oenoro cBera B CHEKTpP, WM3yueHHE CBOMCTB
M300paXeHHs] B IUIOCKOM 3€pKajie M CBOMCTB W300pa)KCHHs MpeaMeTa B COOMpArOIIel JIMH3E, HAOJIOJCHUE CIUIONIHBIX W JIMHEWYaThIX
CHEKTPOB H3TY4YECHHs): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa 00OpyHOBaHUsS, OMUCHIBATH XOJ OMbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPHU HEOOXOIUMOCTH CEPUI0 MPSIMBIX H3MEPEHHIA, ONPEeNisisi CpeiHee 3HaUCHHE U3MepsIeMoil BeTMYHHBI ((DOKYCHOE pacCTOSHUE
coOuparoniei JIMH3bI), 000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEpUTENFHOT0 Ipuoopa);

MPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTEN (DU3MUECKUX BETUYHH C HCIOIb30BAHUEM MPSMBIX H3MEPEHUN (3aBUCUMOCTh ITYTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBIDKEHUHU 0e3 HadyallbHOM CKOPOCTH, MepHoja KojleOaHWii MaTeMaTH4eCKOro MasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIiia OTPaKeHUsI CBETa OT yIJia MaJCHUS W yriia MPeJOMIICHHUsS OT yria MaJaeHHs): IUIAHUPOBATh MCCIEIOBAHNE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (PUKCHPOBATH PE3YJIbTATHI MOJYICHHON 3aBHUCUMOCTH (DM3WYECKHX BEJIMYMH B BHJIE TAOJNHIl U TPa(UKOB, JENIaTh BBIBOJBI 1O
pe3ynbTaTaM HCCIeI0BaHuUs;

MPOBOANTH KOCBEHHBIE HM3MEPEeHUS (PU3UYECKHX BeIMYMH (CpeaHssi CKOPOCTh M YCKOPEHHE Tela IMPU PABHOYCKOPEHHOM JBHIKCHHH,
YCKOpPEHHE CBOOOIHOTO MAJICHUs, KECTKOCTh MPYKUHBI, KOO(PPHUIMEHT TPEHUSI CKOIBKEHHs, MEXaHW4YecKas padoTa U MOUIHOCTh, YacTOTa U
nepuoJl KoJIeOAaHWH MaTeMaTHYeCKOTrO0 W TPY)KMHHOTO MAasTHHKOB, OINTHYECKas CHJIa COOMpAIoONiel JHMH3BI, pPaIHOaKTHBHBINH (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIBHYI) YCTAHOBKY M BBINOJHATH W3MEpPEHUs, CIeAys MPEeANoKeHHOW HWHCTPYKIIUH,
BBIUMCIISATH 3HAUEHHE BEIMUMHBI U aHATU3UPOBATH MOTYYCHHBIE PE3YIbTAThl C YUETOM 33/1aHHOM MOTPEITHOCTH U3MEPEHHUI;

coOJr01aTh MpaBUiIa TEXHUKUA 0€30MaCHOCTH MpU paboTe ¢ J1abopaTopHBIM 000PYIOBAHHUEM;

pa3nuvaTh OCHOBHBIC MPU3HAKW M3YYCHHBIX (PM3MUYECKUX MOJENeH: MaTepualibHas TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUEHHBIH MCTOUYHUK
CBeTa, Ty4, TOHKas JIMH3a, IUITaHETapHask MOJIEIb aTOMa, HYKJIOHHAsI MOJIEb aTOMHOTO S]Ipa;

XapaKTepU30BaTh TMPHUHIMIBI JIEHCTBUS HM3YYCHHBIX MPHOOPOB M TEXHUYECKMX YCTPOWCTB C OMOpPOHM HAa WX OMUCAaHUS (B TOM YHCIE:
CIHUIOMETp, JAATYHKH ITOJIOKEHHsSI, PACCTOSHUS M YCKOPEHHWs, pakeTa, dXOJIOT, OYKH, MEPHCKON, (oToammapar, ONTHYECKHE CBETOBOJIHI,
CIIEKTPOCKOII, JO3UMETpP, Kamepa BuibcoHa), HMCMONMB3Yys 3HAHUS O CBONCTBAaX (U3MUECKUX SBICHUM W HEOOXOoAuMbIe (HU3UIECKUE
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX
MPOLIECCOB MPHU PEIICHUU Yy4EOHO--TPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMbI IJIsi MOCTPOCHHUS H300paKeHUIl B IUIOCKOM 3€pKajie H
cobuparoIei JTMH3E;



® [IPUBOJIUTH MPUMEPHI (HAXOIUTh MH(OPMALIMIO O MPUMEPAX) MPAKTHUECKOTO HCIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU >KHU3HU
JUTsE o0ecTiedeHunss 0€30MaCHOCTH TP OOPAIEHUH C TPUOOpaMU U TEXHHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHUS 3I0POBbS M COOJIIOICHUS HOPM
HKOJIOTMYECKOTO ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

® OCYIIECTBISTH MOUCK HUH(pOpManuu (U3NYECKOro cojepkaHus B MIHTepHETe, caMOCTOATEIbHO (GOPMYIUPYS MOUCKOBBINM 3aIPOC, HAXOAUThH
MyTH OTpeesieHuUs JOCTOBEPHOCTH MOJIy4eHHOM HH(OpMALMK HA OCHOBE UMEIOIIMXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

® UCIOJIL30BaTh MPHU BBHIMOTHCHUH yYEOHBIX 33/IaHUi HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3NYIECKOTO CONEpIKaHUs, CIIPABOYHBIE MAaTepPHAIIBI,
pecypcbl cetu MHTEpHET, BlaAeTh NMpuUéMaMy KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(OpMAIMKA U3 OJHON 3HAKOBOW CHCTEMBI B
APYTYIO,

® C03/aBaTh COOCTBEHHbIC MUCHMEHHBIC U YCTHBIE COOOIIEHHUS HA OCHOBE MH(POPMAIIUU U3 HECKOIBKUX UCTOYHUKOB (PU3NUECKOTO COIEPIKAHUS,
MyOJUYHO MPEJCTABIATh PE3yIbTaThl MPOSKTHOM WM HCCIIENOBATEIBCKONU NEATEIbHOCTH, MPU 3TOM T'PAMOTHO HCIOJb30BaTh M3YYCHHBIN
MOHSATUWHBIN ammapaT WU3y4aeMmoro pasieia (PU3UKu U COMPOBOXKAATh BBICTYIUICHHE IMPE3CHTAIMEH ¢ y4€TOM OCOOCHHOCTEH ayIuTOPHH
CBEpPCTHUKOB.

Koppekunonno-pa3puBawinas padore Ha ypoke, HallpaBJIeHHAasl HA peaJin3aluio 0co0bIX 00pa3oBaTe/bHbIX MoTpedHOcTel yyamuxes ¢ 3I1P:
CTPOUTH OOy4YeHHE C YYETOM MHIAMBUAYAIbHBIX ocoOeHHOCTel yuamuxcs ¢ 3[1P u cneunduku ycBOeHHsI MU 3HAHUK , YMEHHU U HaBBIKOB , KOTOPOE
IpeIoJiaraer:

"MmomraroBoe» NnpeabsIBiIeHNe MaTepraia, OT YaCTHOTO K 00IIeMy;

JI03UPOBAHHAs MTOMOILb B3POCIIOTO;

UCIIONIb30BaHUE CIEIUANBHBIX METOJOB, NMPHUEMOB M CPEICTB B COOTBETCTBHH C pekoMeHmarusmu crnernuanucto [TJICIIK, crmocoGcTByromux Kak
o0uiemMy pa3BUTHIO O0YyYarOIIErocs, TaKk M KOMIEHCAlUY UHIUBUIYaTbHBIX HEIOCTAaTKOB Pa3BUTHs (CleUUaNbHbIE yIpakHeHUs A pa3Butus BIID,
ucnoib3oBanue nopeimeHuss MKT-koMrneTeHTHOCTH ydanuxcst Kak CpeJIcCTBa KOMIIEHCAIIMU HapyHIIEHHBIX (QYHKIUNH — OT OpUEHTAllMH Ha KJaBUaType
1o opuentaruu B MOC mKkosbl 1 00pa3oBaTeIbHBIX pecypcax UHTEPHET);

pa3paboTKy XOPOIIIO CTPYKTYPUPOBAHHOTO MaTepHalia , COAEPIKAIETO OMOPHI ¢ JeTalInu3aler B popMe anropuTMOB , 00pa3IOB BBIMOTHEHUS 3a1aHUuN
JUTSl KOHKPETU3AlUK IEWCTBUH TIPH CAMOCTOSITETHHOW padoTe;

THIATENHHBIA 0TOOP M KOMOMHUPOBAHUE METOJIOB U MPUEMOB OOYUEHHUSI C 1IETTbI0 CMEHBI BUJIOB JIEATEILHOCTH JIETEH, N3MEHEHUSI B HEH JIOMUHAHTHOTO
aHaJIM3aTopPa, BKIIIOUEHUS B pa0OTy OOJNBIIMHCTBA AaHATU3ATOPOB;

MOCTOSIHHO CTHUMYJIUPOBATh NMO3HABATEIBbHYIO aKTUBHOCTh, OOYX/IaTh HHTEpEC K ce0e, OKPYKAIOIIEeMy PEIMETHOMY U COLMAIbHOMY MHPY (3a1aHUS
POOJIEMHO-TIONCKOBOTO XapaKTepa, CO3IaHue CUTYallH yCcreXa, BUKTOPUHBI U KOHKYPCHI U T. 11.);

UCIIOJIb30BAaTh CleUaIbHbIE MPUEMBI U YIIPaKHEHHsI (B COOTBETCTBUU C PEKOMEHIAIMAME MeAarora-rncuxoiora) no GopMUpOBaHUIO MPOU3BOJIBHOCTH
peryjsinnuu ACATCIbHOCTU U TIOBCACHU, CT6I/IJII/133.I_II/II/I €0 SOMOIIMOHAJILHOI'O q)OHa;



CTHMYJIMPOBaTh KOMMYHUKATUBHYIO aKTHBHOCTh W 3aKPEIUISTh PEUYCBBIC HABBIKK (B TOM YHCIIE IO MMChMY W YTCHHIO), BHIPAOOTaHHBIC HA 3aHATHSX C
YUTUTEIEM-JIOrone oM (IeEKTOIIOTOM) B COOTBETCTBUU C €T0 PEKOMEH/TAIUSIMU;

UCIIOJIb30BATh CHEIHALHBIC YIPAXKHEHUS JJIs PAa3BUTUSI OPUESHTUPOBKH B MPOCTPAHCTBE, KOOPAWHAIIUY JABIKCHUHN, PEUSABUTATEIIbHON KOOPAMHAIIUU 1
MEJIKOH MOTOPHKH: KHHE3HOJIOTUIECKUE, IOTOPUTMUYECKHE, CTICIIUAIHOW HAIPABICHHOCTH (U3MHHYTKH U TIAy3bl U JIp.;

co3zaBaTh arMoc(epy A00pOKENaTEIILHOCTH Ha YPOKE C HEJIbI0 MPEAYIPEKICHISI HETATUBHOTO OTHOIICHUSI 00YYaIOMIErocsi K CUTyallud IIKOJIBHOT O
oOydeHus B 11eI0M, OPMUPOBAHUS YICOHOW MOTHBAITHH.

Buabl 1eaTe IbHOCTH:

Y4eHuKy/y4eHUKaM JOCTYITHBI BCE BUbI yUeOHOM ACITEIBHOCTH, HO TIPEANIOYTUTEILHBIMHE SBIISIOTCS CIICTYIOIIHUE:
— YCTHBIN OTBET,

— COCTaBJICHHE/3a0JIHEHUE TaOIHUIIbI,

— MoI00P/TIONCK MPUMEPOB,

— TMOMCKOBAas paboTa.

DopMbI KOHTPOJIA

[Ipeamnonaraercs ocyiecTBICHHE TPOMEKYTOUHOTO KOHTPOJIS B pa3HbIX hopmax:
— OIIpocC

— YCTHBIN OTBET

— NUCbMEHHBIN OTBET

— TECTUPOBAHUE

— caMocCTosTeNlbHas paboTa

— MpoeKTHas paboTa



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

Ne

HaumeHnoBaHnue pa3aesioB u

KosuuecTBo yacoB

JJieKTpOHHbIE (HU(ppoBHIE)

n/n TEM NpOrpamMmMbl Bcero KoHTposbHbIE padoTh IpakTuyecKkne padoTs oGpasoBaresbHbIE pecypebl
Paznen 1. ®u3nka u e€ poJib B MO3HAHUH OKPY:KAIOIIEr0 MUpPa
11 CrapToBas JUarHOCTHKA. ) Bubnuorexa [IOK
' dusuka - HayKa 0 IPUPO/IC https://m.edsoo.ru/7f416194
bubaunoreka [JOK
12 DH3HYCCKHE BEAHHHEI 2 ! https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUHBII METO 2 1 Bbubmuorexa I[JOK
' [TO3HAHUS https://m.edsoo0.ru/7f416194
HUtoro no paszneny 6
Paznen 2. IleppoHayajibHbIe CBeICHUS O CTPOCHHH BellecTBa
butnuoreka IIOK
1
2.1 Crpoenne pemectsa https://m.edsoo.ru/7f416194
29 JIBrm>KeHHE U B3aMOICHCTBHE 2 1 Bbubnnoreka I[JOK
' YacTUL] BEILIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHbl€ COCTOSIHUS ) Bubmmorexa IIOK
' BEIECTBA https://m.edsoo.ru/7f416194
Hroro no paznery 5
Pa3znen 3. /IBu:keHue u B3auMogeicTBHE TeJl
Bbubnaunorexka [JOK
3
3.1 Mexanueckoe ABHkeHHe https://m.edsoo.ru/7f416194
Bbubaunoreka [JOK
3.2 Hnepus, macca, mioTHocts 4 ! https://m.edS(])_E).ru/7f416194
3.3 Cuna. Bugs! cun 14 1 2 bubmorexa LOK

https://m.edsoo.ru/7f416194
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Hroro 1o pasueiny 21

Pa3gen 4. laBienne TBEPABIX TeJ, SKUAKOCTEl U ra3oB

21| oepsn renmn, oot 3 Bumnorera LIOK
' P KA https://m.edsoo.ru/7f416194
1 Ta3aMu
bubaunoreka [JOK
4.2 JlaBIieHHe KHKOCTH > https://m.edsoo.ru/7f416194
Bubmuorexa I[JOK
4.3 Atmoceproe asienme 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE JXHUAKOCTH M T'a3a Ha 7 1 3 Bubmuorexa I[JOK
' MOrpyXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro 1o pasaeiny 21
Pasnen 5. Pa6ora u MOIIHOCTb. JHeprus
butnuoreka IIOK
1
51 Pabora u momsocts 3 https://m.edsoo.ru/7f416194
Bbubnnoreka I[JOK
1
52 Tpocteie mexanm3met > https://m.edsoo0.ru/7f416194
Bbubnnoreka I[JOK
53 Mexamieckas sueprus 4 1 ! https://m.edsoo0.ru/7f416194
Hroro o pasaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 12
TITPOTPAMME
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8 KJIACC

KoandyecTrBo yacoB

Ne HaumeHnoBanue pasngenos u JJieKTpOHHbIE (HU(ppoBHIE)
n/n TEM NpOrpamMmmbl Bcero KoHTpoJabHbIe paGoThI IpakTuyeckne padoTni oGpasoBaresbHbIE pecypebl
Paznea 1. TemioBble siBIeHUSs
BxoaHo#1 KOHTPOIIB. BuGmmotexa LIOK
i 7
11 Crpocine u cBoficTsa https://m.edsoo.ru/7f4181ce
BEIIECTBA
Bubnuorexa [IOK
12 Terossie npouecce! 21 ! > https://m.edség.ru/7f418lce
Hroro 1o paszeny 28
Pasnea 2. DulekTpryeckre 1 MATHUTHBIE SIBJICHHUS
DNeKTpUUecKHe 3apsbl. Bubmorexa [[OK
7 1
21 3apmeHHf 16 Tena H X https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
29 IlocTosHHBII 20 1 7 Bbubnnoreka [JOK
' INEKTPUUECKHUN TOK https://m.edsoo.ru/7f4181ce
Bbubnnoreka I[JOK
6 1 1.5
23 Marnutibie ABiCHiA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHUTHAS 4 bubnmoreka [JOK
' HHYKIIAS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 63 3 145

10 ITPOTPAMME
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9 KJIACC

KoandyecTrBo yacoB

Ne HaumeHnoBanue pasngenos u JJieKTpOHHbIE (HU(ppoBHIE)
n/n TEM NpOrpamMmmbl Bcero KoHTpoJabHbIe paGoThI IpakTuyeckne padoTni oGpasoBaresbHbIE pecypebl
Paznen 1. Mexannyeckue siBJIeHUS
BxoaHo#1 KOHTPOIIB.
1.1 MexaHuueCcKOe IBIKEHUE U 10 1 Bubmiorexa LIOK
A https://m.edsoo.ru/7f41a4a6
CIOCOOBI €T0 ONUCAHUS
N Bubnuorexa I[JOK
20 1 3
12 Baamvozeticrene Ten https://m.edsoo.ru/7f41a4a6
Bbubnuorexa I[JOK
10 3
13 SAKOHBI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 40
Paznen 2. Mexanunueckune KoJe0aHUA U BOJTHBI
2.1 MexaHnuueckue KojaedaHust 7 3 ﬁgsgl;l/(r)r:eezascﬁ?rﬁﬂ f11a436
2.2 MexaHu4ecKHe BOJIHBL 3BYK 8 1 3 Egsg?/ﬁeezzior{fﬂ f41a426
HWrtoro mo paszaeny 15
Paznen 3. DjeKTpOMArHUTHOE M0JI€ H DJIeKTPOMATHUTHBIE BOJTHbI
31 DNEeKTPOMarHUTHOE TIOJIEe U 6 2 bubnmnoreka [JOK
' DIIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro o pasaeny 6
Pa3nen 4. CBeToBbl€ sIBJIEHUS
41 3aKOHBI PacpOCTPAHEHUS 6 2 Bubmmorexka [IOK

CBCTa

https://m.edsoo.ru/7f41a4a6
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42 JIMH3BI 1 ONTHYECKHE 6 3 Bbubnuorexa I[IOK
' puoOOpbI https://m.edsoo.ru/7f41a4a6
43 Pasnoskenue 6emoro cBera B 3 2 Bbubaunoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3znen 5. KBanToBbIE SIBJICHUS
51 Hcnyckanue U noraoueHue 4 1 Bbubnuorexa [JOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
52 CTpoerne aTomHoro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
butnuoreka IIOK
7 1
53 FlnepHeie peaxin https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 17
Pasnea 6. IloBTopuTebHO-00001IaI0INI MOAYIb
61 | corepmams typca o 9 2 bumorexa LIOK
’ Aep P https://m.edsoo.ru/7f41a4a6
3a 7-9 kimacc
Hroro no pazaeny 9
OBHIEE KOJIMYECTBO YACOB 102 27

1O ITPOTPAMME
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IIpu peanu3anyu NporpaMmbl UCNOJIb3YIOTCS Y4eOHUKH, BKJIIOUYEHHbIE B (heiepaibHbII NepevyeHb:

1. Tlepwimkun U. M., BanoB A. U. YueOuuk. «@usukay. 7 kinacc. Mocksa. “IIpocsemenue”. 2023
2. llepwimkun U. M., BanoB A. U. YueOnuk. «®usuka». 8 kimacc. Mocksa. “IIpocBenienune”. 2023

3. Ileppmukun U. M., I'yrauk E. M., UBanoB A. U., [letpoBa M. A. Yuebnuk. «®Puzukay. 9 knacc. Mocksa. “Ilpocsemenne”. 2023



