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IMosicHuTeAbHAA 3alIHCKA

Conepxanue [IporpaMmmsbl HarpaBiieHO Ha (HOPMUPOBAHNE €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH
yUYaluxcs U OpraHu3aluio u3ydyeHus (U3MKHU Ha JeSTeIbHOCTHON OCHOBE. B Hell yuuTsiBaroTCs
BO3MOXHOCTHU IIpeameTa B peanuszanuu Tpedoannii ®I'OC OO0 k nmnaHupyeMbIM JTUYHOCTHBIM
Y METaIlpeIMETHBIM pe3ysbTaTaM 00ydEHUs, a TAK)KE MEKIIPEIMETHbIE CBSI3U €CTECTBEHHO -
HAyYHBIX y4eOHBIX PEIMETOB Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHusl.

B nporpaMMe onpenenstoTcst OCHOBHBIE 11€JIM N3y4€EHUsl (PU3UKU HAa YPOBHE OCHOBHOI'O OOIIEr0
00pa3oBaHUsl, TNIAHUPYEMbIE PE3yIbTaThl 0CBOCHUS Kypca (PU3HKH: IMYHOCTHBIE,
MeTaIpeaAMeTHbIE, TpeIMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma ycTaHaBiMBaeT pacipeesieHne yueOHOro Marepurana 1o rogaM o0y4deHus (1o
KJ1accaMm), pejylaraeT IpUMEPHYIO [TOCIEI0BATEIbHOCTh U3YUEHHs TEM, OCHOBAHHYIO Ha JIOTUKE
Pa3BUTHS NPEAMETHOTO COJEP)KaHUsA U YUETe BO3PACTHBIX OCOOCHHOCTEN yUalluXcsl, a TaKKe
IPUMEPHOE TEMATUYECKOE IIJIAHUPOBAHKUE C YKa3aHUEM KOJIMYECTBA YACOB HA U3YUYECHUE KaXK 10U
TEMBbI U IPUMEPHOIN XapaKTEPUCTUKON yueOHOMN 1eATENbHOCTH yUalluXcs, peaanu3yeMo npu
U3y4YEHUU ITUX TEM.

[Tporpamma MoXKeT OBITH HCIIOJIB30BAHA YUUTEISIMU KaK OCHOBA ISl COCTABJIEHUS! CBOUX
pabounx mporpamm. [Ipu paspabotke pabodeit mporpaMMbl B TEMAaTHUECKOM IIJIAHUPOBAHUHU
JIOJDKHBI OBITh YYTE€HBI BO3MOKHOCTH HCIIOJIb30BAHUS JIEKTPOHHBIX (LHU(POBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOUIMXCS y4eOHO-METOIUUECKUMHU MaTepruataMu
(MyJIbTUMEUIHBIE TPOTPAMMBI, JIEKTPOHHBIC YUEOHUKH U 33JaYHUKH, YICKTPOHHBIE
O6ubImoTeKu, BUPTyaibHbIE 1a00paTOPUU, UTPOBBIE ITPOTrPaMMBbl, KOJUIEKIIMH ITU(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), PEATTU3YIONMX TuaakTuueckue Bo3mokHoctu KT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOATEIbCTBY 00 00pa30BaHMH.

ITpumepHast pabodas mporpaMma He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTEIEH 1
IPEAOCTABIIAET BO3MOXKHOCTH JUUIS PeAIM3allii PA3InIHbIX METOINYECKUX ITOIXO0/I0B K
NPEroaBaHuI0 (PM3UKH MPH YCIOBHM COXPAHEHHs 00s13aTeIbHOM YacTH COIepKaHus Kypca.

O01mas xapakrepucTUKa y4e0HOro npeamera «Puznka

Kypc ¢usuku — cucteMmoo0pa3yronuii 1 eCTeCTBEHHO-HAYYHBIX YUeOHBIX MPEMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeXKaT B OCHOBE IIPOLIECCOB U ABJICHUH, U3y4aeMbIX XUMHUEH,
Ouosoruei, actpoHoMuel U puznueckoit reorpadueii. usnka — ITO MPEIMET, KOTOPBINA HE
TOJILKO BHOCHT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA, HO U IPEAOCTaBIISET
HauOoJiee siCHble 00pa3Libl IPUMEHEHNs HayYHOT0 METo/ia MIO3HAHUs, T. €. CII0c00a MOJTyYEHUs
JIOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonel, (pu3nka — 3T0 mpeaMeT, KOTOPbIi Hapsay ¢ IpYyrUMHU
€CTECTBEHHO-HAYYHBIMH NIPEAMETaMU JI0JDKEH JaTh HIKOJIBHUKAM IPeCTaBIeHne 00
YBJIEKATEJILBHOCTU HAYYHOI'O UCCIIE0OBAHUS U PAJJOCTH CAMOCTOATENBHOIO OTKPBITHSI HOBOTO 3HAHUS.

OpHa U3 MaBHBIX 33134 (PU3NYECKOro o0pa3oBaHus B CTPYKTYype 0011ero oo pa3oBaHus
COCTOMT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchbl 00yJaromxcs, KOTOpbIe B AajlbHENIEM Oy1yT 3aHSTHI B CaMbIX pa3HOO00Pa3HbIX cepax
nestenbHOCTH. Ho He MeHee BayKHOM 3a7auell ABISETCA BBIABICHHUE U ITOATOTOBKA TAJIAHTIMBBIX
MOJIOJIBIX JIFOJICH JIJIsl TPOIOJDKEHUSI 00pa30BaHus U AajIbHEHIICH MpodeccroHabH O
JESITEIbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX UCCIEA0BAHUN U CO3JaHUU HOBBIX TEXHOJIOTUH.
ComniacHO IPUHATOMY B MEKIYHAPOIHOM COOOIIECTBE OMPEAEIIEHNIO, « EcTecTBEHHO-HayuHas
rPaMOTHOCTb — 3TO CIIOCOOHOCTD YEIOBEKa 3aHMMAaTh AKTUBHYIO I'PaK/IaHCKYIO MTO3UIUIO 10
00I11€CTBEHHO 3HAYUMbIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBAThCS €CTECTBEHHO-HAYYHBIMU HiesiIMU. HaydHO rpaMOTHBIN Y€I0BEK CTPEMUTCS



y4aCcTBOBATh B apIryMCHTHPOBAHHOM O6CY)KI[€HI/II/I HpO6JI€M, OTHOCAIIUXCA K €CCTCCTBCHHBIM
HayKaM U TCXHOJIOTUSM, YTO TpeGyeT OT HCTo CJICAYIOIINX KOMITETEHTHOCTEH:

—Hay4YHO OOBSICHATE SIBJICHUS,
—OILICHUBAaTh U IIOHUMAaThb 0COOCHHOCTU HAQYy4YHOI'O UCCJICAOBAaHM,

—MHTEPIPETUPOBATH IAHHBIE U MCII0JIb30BATh HAYYHbIE JOKA3aTENbCTBA ISl 10JIy4EHHS BHIBOJOB.
Uzyuenne ¢pu3nku ciocoOHO BHECTH pellatonuii BKiIa B pOpMUpPOBaHHUE €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH 00YYaIOLTHXCA.
Hesn nu3yyenust yaeOHOro npeamera « Dusnkay

[emn nzydenus: pU3nKu HA YpOBHE OCHOBHOTO 00111eTO 00pa3oBaHust onpeaeneHsl B Konenmm
IpernoaBaHus yaeOHOro rnpeaMeTa
«®Duznka» B 00pazoBaTeNbHBIX opranuzanuax Poccuiickoii deneparmu, peaau3yonmx OCHOBHbIE
0011e00pa3zoBarelbHbIC TIPOrPaMMBbI, YTBEpKIEHHOH pemennem Komternn MunnCcTEpCTBA
npocserienust Poccuiickoit @enepanuu, nporokos ot 3 aekadps 2019 r. Ne I[TK-48H.

[enu n3yuenus GU3NKU:

—TIpHOOpeTeHNEe HHTEepECca U CTPEMIICHHS 00YYarOIIMXCsl K HAYYHOMY HM3Y4YEHHUIO TPUPOJIBI,
pa3BUTUE UX MHTEJUIEKTYyaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEN;

—pPa3sBUTHC HpGI[CTaBJ'ICHI/Iﬁ 0 HAYYHOM MCTOJC IMO3HAHU U q)OpMI/IpOBaHI/Ie HUCCICa0BaTCIILCKOI'O
OTHOLICHUS K OKPYXAIOIIUM SIBJICHUSAM,

—hopMHpoBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHsI OCHOB CTPOCHUS MaTepUU
U (hyHIaM EHTAJIbHBIX 3aKOHOB (DU3HKH;

—opMupoBaHue IpeACTaBICHUN 0 POIM (PU3UKHU JJIs Pa3BUTHS APYTUX €CTECTBEHHbIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

—pa3BHUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oymymiel mpodeccnoHaIbHOM eI TeTbHOCTH,
CBSI3aHHOM C (pU3HKOM, MOATOTOBKA K JajbHENIeMy 00yYeHHIO B 3TOM HAlpPaBICHUH.

JlocTimkeHne STUX 11eJiel Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHms 00€CIeunBaeTCs
pEILICHNUEM CIIENYIOIINX 3a/1au:

—TIpUOOpETEeHNE 3HAHUI O IMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUUECKHX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

—HpHOGpCTeHI/Ie YMGHI/Iﬁ OIUCHIBATh U OOBSICHATH (l)I/ISI/I‘leCKI/Ie ABJICHUSA C UCIIOJIB30BAHUEM
MMOJIYYCHHBIX 3HaHI/II>’I;

—OCBOEHHME METOJ0B PEIICHUS NPOCTEUIINX PACUETHBIX 3314 C UC- [10JIb30BaHUEM (PHU3MUECKUX
MOJI€JI€H, TBOPUECKUX U NIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—Ppa3BUTUC y'MeHI/Iﬁ Ha6J'IIOI[aTb MNPpUPOAHBIC ABJICHUS U BBIIIOJIHATDL OIIBITHI, na6opaTopHI>Ie
pa60TBI N SKCIICPUMCHTAJIbHBIC UCCIIC/IOBAHUS C UCITOJIb30BAHHEM U3MCEPUTEIIbHBIX HpI/I60pOB;

—OCBOCHHE MPUEMOB PabOTHI ¢ UHPOpMALIHEH (PU3UUECKOTO COAEPIKaHMS, BKITFOUAs
nH(OpPMAILIHIO O COBPEMEHHBIX JOCTHKCHHUSIX (PU3UKH; aHAIN3 U KPUTHIECKOE OI[CHUBaHUE
uHpopManmu;

—3HaKOMCTBO c0 chepamu TpoheCCHOHATBHOM eATEeIhbHOCTH, CBA3aHHBIMU C (DU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHU SIX (PU3NUECKO HayKH.
Mecto yueOHOro npeamera « ®U3uKa» B y4eOHOM IJIaHe
B coorBetrctBHN ¢ PT'OC OOO (husuka sBiseTcs 00si3aTeIbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO 00111er0 0o0pa3oBanus. [laHHas mporpamMMa mpeaycMaTpuBaeT nu3yueHue Gu3nKu Ha
6a3oBoM ypoBHE B 00b&éMe 238 4 3a Tpu ropa oOydeHus 1o 2 4 B HeAeo B 7 U 8 kiaccax u 1o 3



4 B Hezenmio B 9 kiacce. B TeMaTnyeckoM miiaHupoBaHuUM JUIst 7 U § KIIACCOB MPE/IIoIaraeTcst
pe3epB BPEMEHH, KOTOPBIIl yYUTENIb MOXKET UCIIOIb30BaTh 110 CBOEMY YCMOTpPEHHIO, a B 9 Kilacce —
MOBTOPHUTENBHO-00001aI0 NI MOJTYIIb.

Conep:xkanne yuedHoro npeamera «®usnka»

7 kJacce :

Beenenue :

®dusnka — Hayka o nnpupozne. SABneHus npupoasl . PU3ndecKue sSBJICHUS: MEXaHUUYECKHE,
TEMJIOBBIC, NIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne puznyeckux sennuuH. Gusnueckue npudopsl.
[TorpemHocTh U3MepeHuil. MexxayHapoHasi CUCTEMA €IUHHIL.

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKH U3y4aloT IPUPOY.

EcTecTBeHHO-Hay4YHBII METO] MO3HAHUS: HAOIIOIEHUE, TOCTAaHOBKA HAyYHOTO BOMPOCa,
BBIIBIJKEHUE TUIIOTE3, YKCIIEPUMEHT 110 ITPOBEPKE TUIIOTE3, 00BSICHEHUE HA0II0AaeMOro
apnenust. Onucanue GU3NYECKUX SIBICHUHN C MOMOIIBI0 MOJEIIEH.

JleMoHCTpanum :

MexaHnueckue, TeIIIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

dusznueckue NpudOopsl U Mporeypa NpsIMbIX U3MEPEHNUH aHAJIOTOBBIM U LIU(POBBIM IPUOOPOM.

Jlabopamopnvie padomel u onvimaol

OmnpeneneHue LEHbI JEIEHUS MIKaJIbl U3MEPUTEIBHOIO MpUOOpa.

N3smepenue paccTosHuil.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenne pa3sMepoB MajblX TeIl.

N3mepenne Temiieparypsl IIpyU MOMOILIH KUAKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPHI.

IIpoBeneHne uccienoBaHus IO MPOBEPKE TMIIOTE3bl: JAJbHOCTH IMOJETA IIAPUKA, ITYLIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIe, YeM OO0JIbIIIe BHICOTA ITyCKAa.

I'naBa 1 : IlepBoHayaibHbIE CBeIeHNUsI 0 CTPOEHUHU BelleCcTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBL, UX pa3Mepbl. ONBITH, J0Ka3bIBAIOIINE JUCKPETHOE
CTpOEHHE BELIeCTBa.

JBmxenue yactul BemiecrBa. CBs3b CKOPOCTH JIBMYKEHHS YaCTHUIL C TEMIIEPATypOH.
BbpoynoBckoe nukenue, nuddysus. BsaumoneiicTBiue yacTul BeECTBA: MPUTSHKEHUE U
OTTaJIKUBAHHUE.

ArperaTHble COCTOSHUS BELIECTBA: CTPOCHUE Ia30B, JKUKOCTEH U TBEPABIX (KPUCTAIITUNIECKUX)
Ten. B3anMoCBsI3bp MEXKy CBOICTBAMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSX U UX aTOMHO -
MOJIEKYJISIpHBIM cTpoeHreM. OCOOCHHOCTH arperaTHbiX COCTOSTHUN BOJIBI.

Jemoncmpayuu

Habntonenne OpoyHOBCKOTO ABUKCHUS.

Ha6monenue nuddys3un.

HaGmronenue siBneHui, 0ObSICHSIFOIIMXCS MTPUTSHKEHHEM WM OTTAJIKUBAHUEM YaCTHII
BEIIIECTBA.

Jlabopamopusie pabomel u onvimaol

Orenka 1uamMeTpa aToMa METOIOM PSIIOB (C ucIonb30oBaHueM (hotorpaduii).

OMnBITH IO HAOIOAEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

OMBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSDKCHHUS.



I'naBa 2 : B3aumopneiicTBue TeJ

Mexanunueckoe 1BuxeHue. PaBHomepHoe u HepaBHOMepHOE ABuxkeHue. CkopocTb. CpenHss
CKOPOCTh TP HEPABHOMEPHOM JABHKEHUHU. Pacu€T myTH 1 BpeMeHU ABUKEHHUS.

SIBneHue nHepuu. 3aKOH HHEpUUU. B3anmonercTBrue Tea Kak NpUYrHA U3MEHEHUsI CKOPOCTH
JIBUKEHUA Ten. Macca kak Mepa uHepTHOCTH Tena. [InoTHocTs BeniecTBa. CBA3b INIOTHOCTH €
KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BEIIECTBA.

Cuiia KaKk XapakTepHCTHKa B3auMoiecTBus Tes. Cuiia ynpyrocty u 3akoH ['yka. I3smepenue
CUJIBbI C MOMOIIBIO JUHAMOMETPA. SIBIIEHHE TATOTEHUA U CHiia TshKecTH. Chila TSHKECTH Ha IPYTUX
ma”eTax . Bec rena. HeBecomocth. CrioykeHue Cull, HapaBJIeHHBIX 1O OAHOM MPSMOIA.
PaBHoneicTByromas cuit. Cuna TpeHust. TpeHue CKobXeHUs U TpeHue okos. TpeHue B mpupozae
Y TEXHUKE .

Hemoncmpayuu

HaOmonenne MexaHMueckoro JBUKEHUs Tena.

W3Mmepenue ckopocTH NPSIMOIMHEWHOIO JIBUKEHUS.

HaOmonenue siBieHuss HHEPIUU.

Habmtonenne u3sMeHeHus! CKOPOCTHU P B3aUMOAEHCTBUH Tel.

CpaBHeHHE MacC MO B3aUMOAEHCTBUIO Tell.

CrnoxeHue cuil, HaNPaBJIEHHBIX 110 OAHOW MPSIMOM.

Jlabopamopusie padomel u onvimol
OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHMS! (IIapUKa B KUJIKOCTH, MOJEIH
AMEKTPUYECKOTr0 aBTOMOOUIIS U T. 11.).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WM IapHUKa [0 HAKJIOHHON IJIOCKOCTH.

Omnpenenenue MIOTHOCTA TBEPAOTO TeENA.

OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (gedopManuu) MPYKUHBI  OT
MIPWIOKEHHON CHUJIBL.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJII TPEHHUS CKOJIbKEHUS OT CUJIbl JABJICHUS WU
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

I'maBa 3 : /laBieHue TBEPABIX TeJ, s KUAKOCTEH U ra3oB

JaBnenue. CriocoObl YMEHBIIICHHS U YBEITUYCHHS JTaBIICHUS.

JlaBnenue rasza. 3aBUCUMOCTb JIaBJIEHUS Ta3a OoT 00bEMa, TeMiieparypsl. [lepenaua naBiaenus
TBEPABIMU TEJIAMHU, KUJIKOCTAMU U razamu. 3akoH [lackans. [lHeBMaTuueckue MalmHsI.
3aBUCHMOCTb JaBJIEHUS )KUJKOCTH OT IyOuHbI. ['napocratnueckuii mapagoke. Cooduiaromuecs
cocynbl. ['uapaBinyecke MEXaHU3MBbl.

AtMocpepa 3eman u atMmochepHoe aaBieHue. [IpudanHbI CyIiecTBOBaHMs BO3AYIHON
o6omouku 3emiu. OnbIT Toppuueniu. M3mepenne atmochepHoro naBieHus. 3aBUCHMOCTh
aTMoC(EepHOro JaBJIEHUs OT BBICOTHI HAJl ypoBHEM Mops. [Ipubopsl a1t usmepeHus
aTMOC(hEpHOTO TaBICHHUS.

JleiicTBuE )XMIKOCTH | ra3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apxumenosa) Cuia.
3akoH Apxumena. [TnaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPaTyphI.

[lepenaya naBiaeHUs KUAKOCTBIO U Fa30M.

Coo01marommecs: CoCy/Ibl.

I'mapaBnvueckuii mpecc.

[IposiBeHue neiicTBrst aTMOCQEPHOTO JaBICHUSI.

3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYy>KEHHOM YaCTH Tea U TUIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITAJIKMBAOIICH CHUJTbI BECY BHITECHEHHOM JKHJIKOCTH.

YcnoBue miiaBaHus TEI: TJIaBaHUE WU IMOrpy’XCHUEC TCJI B 3aBUCUMOCTHU OT COOTHOLICHU A
MJIOTHOCTEH TeJla U )KUAKOCTH.



Jlabopamopuwvie pabomel u onvimaol

UccnenoBanne 3aBUCIMOCTH Beca Tea B BOJE OT 00bEMa MOrpyKEHHON B KHIKOCTh YaCTH TENA.
OnpezeneHue BRITAJIKUBAIOIICH CHIIbI, 1EHCTBYIOIIECH Ha TEJI0, MOTPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOMIEH CHUJIbI, JEUCTBYIOUIEH HA TEJIO B KUJKOCTH, OT
Macchl TeJa.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHWBAIOIICH CHUJIBI, ICHCTBYIOIICH Ha TEJIO B
KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJIKOCTh YACTH TeJa U OT INIOTHOCTH >KUJIKOCTH.

KoucrpyupoBanue apeoMeTpa WIIM KOHCTPYUPOBAHUE JIOJKHU U OMpeieSieHUE €
IPY30IOIBbEMHOCTH.

I'maBa 4 : PaboTa u MOIIHOCTB. DHEPTUsl

Mexanunueckas pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pbIvar, OJIOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS phiuara.
[IpumeHeHne nmpaBuiIa paBHOBECHUS pbldara K OJIOKy. «3010Toe paBmiio» Mexanuku. KIT]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckast sHeprusi. Kunetnueckas 1 moTeHuuanbHas suep- rusi. [Ipepaiienue oqHoro
BHJIa MEXaHUYECKON PHEPTUU B JPYTroi. 3aKOH COXpPaHEHUS PHEPTrUU B MEXaHUKE.

Jemoncmpayuu

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimaol

Omnpenenenue pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM JBIDKEHUHU TEJIa 0 TOPU3OHTATIBHOM
MTOBEPXHOCTH.

HccnenoBanue yciioBuil paBHOBECHUS phlyara.

N3zmepenue KIIJ] HAKIOHHOM IJIOCKOCTH.

H3yuenue 3akoHa COXpAHEHUSI MEXAHUYECKOW SHEPrUH.

8 ki1ace :

I'maBa 1 : TennoBble siBJIeHUS

OCHOBHBIE ITOJIOKEHUST MOJIEKYJISIPHO - KHHETUYECKOW TEOpUH CTpOEHMs BelecTBa. Macca u
pa3Mepsl aTOMOB U MOJIEKYJ. OTBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJI0XKEHHUS

MOJIEKYJISIPHO - KHHETUYEKON TEOPUHU.

Mopnenu TBEpaOro, JKUAKOrO U Ta3000pa3HOro COCTOSIHUM BenecTBa. Kpucrammmueckue u
amop¢usbie Tena. OObsICHEHNE CBOMCTB ra30B, JKUIKOCTEH U TBEPABIX TEJ Ha OCHOBE IMOJ0KEHU N
MOJIEKYJISIPHO - KUHETHUecKol Teopun. CMaunBaHKE U KallWJUIIpHbIE siBJIeHus. TernoBoe
pacilIMpeHue U cxKaTue.

Temneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTHIO TEIIJIOBOTO JIBUKEHUS YACTHIL.

BuyTpennss sHeprus. CriocoObl M3MEHEHUs! BHYTPEHHEH SHEpruu: Temonepeaada u
coBeplieHre paboThl. Busbl Tenonepenaun: TEIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4EHHUE.

KonnuectBo TemnoTel. YaenbHasi TENI0EMKOCTD BellecTBa. Termioo0MeH U TErIoBoe
paBHOBeCHE. YpaBHEHUE TEIUIOBOro Oananca. [lnaBineHue u oTBepieBaHle KPUCTAIIINYECKUX
BELIECTB.

VYnenwvHas Tensnora miasnenus. [lapooOpazoBanne n konaeHncamus. Mcnapenue . Kunenue.
VaenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT aTMOC(EpPHOro
JTaBJICHUSI.

BnaxHocTh BO3ayxa. DHEprus TOILIMBA. YIENbHAs TENJOTa CrOpaHMUs.

[Tpunnuner paboTh! TemioBbix ABurarenei. KI1/] rermmoBoro aeurarens. TenaoBbie ABUTATETN
Y 3allIMTa OKPYKaroUIeH Cpeabl

3aKoH COXpaHEHHUS U MPEBPALICHUs YHEPTUHU B TEIUIOBBIX MTPOIECCAX.

Jfemoncmpayuu



HaGmonenne 6poyHOBCKOTO JIBH>KECHUS.
Ha6monenue nuddys3un.
HaOmonenue siBneHui cMauMBaHUs W KalWJUIIPHBIX SBJICHHI.
HaGmonenue TeminoBoro pacmmpeHus Tell.
N3menenne naBiieHus raza npu K3MEHEHUH 00bEMa M HarpeBaHUU WM OXJIQXKICHUH.
[IpaBuna u3mMepeHust TeMneparypel.
Bunel Terionepenaymn.
OxJaxieHue Ipy COBEPIIEHUHN PadOTHI.
HarpeBanue npu coBepiieHnr pabOThl BHEITHUMU CHIIAMHU.
CpaBHeHUE TENJIOEMKOCTEH pa3IMYHBIX BEIECTB.
HaGmonenue kumnenus.
HaGmonenue nmocTossHCTBa TeMIEpaTyphl MPH TIIABICHUH.
Mopenu TENI0BBIX ABUTATENCH.
Jlabopamopuvie padomul u onvimaol
OnpITHI IO OOHAPYKEHUIO €U CTBUS CUJI MOJIEKYJIIPHOTO MPUTSKEHUS.
OMBITHI 110 BRIPAIIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM HJIK caxapa.
OnBITHI 110 HAOMIOEHUIO TEIJIOBOTO PACIIUPEHHUS TA30B, KUIKOCTEH U TBEPBIX TEI.
Omnpenenenue AaBieHUs BO3AyxXa B OaJJIOHE IIMPHULIA.
OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3yXa OT €ro 00bEMa M HarpeBaHus UK
OXJIAXK/ICHUS.
[IpoBepka runoressl TMHEWHON 3aBUCMMOCTHU JJIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUECKOM
TPyOKE OT TEeMIIEPATyPHI.
HaGmonenne u3meHeHus BHyTPEHHEH SHEPTUU TeJla B pe3yJIbTaTe TEeIIonepeaun U paboThl
BHEIIHUX CHII.
HccnenoBanue siBjieHUs TEMJI00OMEHA MPU CMEIIMBAHUM XOJIOMHOW U TOPSTYEH BOJIBI.
Omnpenenenne KOJMYECTBA TEIUIOTHI, TOJTYYEHHOT0 BOJAOW MPHU TEMI000MEHE C HarpeThIM
METAJUTMYECKUM HUITUHAPOM.
Ornpenenenue yaenbHOU TEINIOEMKOCTH BEIIECTBA.
Hccnenosanue nporecca UCrapeHus.
OrnpeniesieHue OTHOCUTEIIbHON BIIAXKHOCTH BO3IyXa.
Ornpenenenue yaelbpHOM TEIUIOTHI TUIABJICHUS JIbJA.

I'naBa 2 : DiexkTpuyeckue siBJCHHUSA

OnexTpuzanusd Ten. J{Ba poaa 31eKTpUUIECKUX 3aps10B. B3anMonencTBue 3apskeHHBIX TeEI.
3axoH KysoHa (3aBUCMMOCTB CHJIbI B3aUMOACHCTBUS 3apsKEHHBIX TeJl OT BEJIMUYUHBI 3apsAI0B U
PACCTOSIHUSI MEXKAY TEJIaMN).

Dnexrpuueckoe none. Hanpsok€HHOCTH aneKTpudeckoro noss. [IpuHnun cyneprnosunuu
ANEKTPUUECKUX TOJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snexTpruueckux 3apsaaoB. DiIeMeHTapHbIN leKTpruueckuil 3apsa. CTpoeHue aroMa.
ITpoBOOHUKY U IUANEKTPUKU. 3aKOH COXPaHEHHS MEKTPUUYECKOTO 3apsja.

DJEKTPUYECKUH TOK. YCIOBUSI CyLIECTBOBAHMS DJIEKTPUUYECKOro ToKa. McTouHnkn
MIOCTOSIHHOT'O TOKA. J{eCTBUS AIEKTPUUECKOro ToKa (TENI0BOE, XUMUYECKOE, MarHUTHOE).
DIIEKTPUYECKUM TOK B KUAKOCTSIX U ra3ax.

Onektprueckas 1enb. Cuita Toka. DneKkTprudeckoe HanpshkeHre. CoOnpoTUBIECHNUE IPOBOIHUKA.
VYnenbHOE conpoTuBiIeHKE BelecTBa. 3akoH Oma 1 yuactka nenu. [locnenosarensHoe u
1apajulelIbHOE COEIUHEHNE IPOBOJHUKOB.

PaGoTa 1 MOIITHOCTH ANMEKTPUYECKOT0 ToKa. 3akoH J[xkoymss— JleHna. DieKkTpudecKue nenu u
MOTPEOUTENHN EKTPUUIECKOM sHEpruu B ObITY. KopoTKkoe 3amMbIkaHueE.

Hemoncmpayuu

OnekTpuzanus Tel.

JIBa pona >IeKTpUYECKUX 3apsiIOB U B3aUMOCHCTBHE 3aPSKEHHBIX TEJ.
YCTpOKCTBO U IENCTBUE IEKTPOCKOIA.



DJIEKTPOCTAaTHYECKAST UHIYKLIHS.
3aKOH COXpPAHEHHUS AIEKTPUUYECKUX 3aPSAIO0B.
[IpoBOTHUKM ¥ AUDIEKTPUKH.
MonenupoBaHle CHJIOBBIX JIMHUHN 3JIEKTPUYECKOTO IOJIS.
HcTouHuKHN OCTOSIHHOTO TOKA.
JIefiCTBUS DIIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUH TOK B KUIKOCTH.
I"a30BbIi1 paspsia.
W3mepenune cuiibl TOKa aMIepMETPOM.
N3mepenune 3MeKTpUUECKOro HANpPSHXKEHUSI BOIIBTMETPOM.
PeocraTt 1 Mara3uH CONpPOTUBIICHUM.
Jlabopamopnvie padbomel u onvimaol
OMBITHI IO HAOTIOCHUIO STISKTPU3AIMH TSI MHIYKIIMESH ¥ TIPU COMTPUKO CHOBEHUU.
WccnenoBanue 1eicTBUS 3JEKTPUUECKOTO MOJISl HA IPOBOIHUKYU U IUDJIEKTPUKH.

CO6opka u mpoBepka paboThI AMEKTPUYECKON LIEMHU MOCTOSIHHOTO TOKA.
H3mepeHne u peryimpoBaHue CHIIbI TOKA.
N3mepenue u perynmupoBaHUe HAMPSIKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYILIETO 4Yepe3 PpPEe3UcCTop, OT COMPOTUBICHUS
pe3KuCcTOpa U HANPSKEHUS HA PE3UCTOPE.
OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD DJICKTPUYCCKOI'O COIMPOTUBJICHUS ITPOBOJHUKA OT €r0
JUIMHBI, TUIOIIA/IU IOIIEPEYHOr0 CEYEHUs U MaTepuasa.
[IpoBepka mnpaBWiia CIOKEHHS HANPSHKEHUH TMIPU  IOCJIEAOBATEIbHOM COCAMHEHUHU JBYX
PE3UCTOPOB.
ITIpoBepka npaBua AJisi CUJIbI TOKA MTPU MapajieIbHOM COEUHEHUH PE3UCTOPOB.
Onpenenenne pabOThl IEKTPUIECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP.
Omnpeznenenne MOIHOCTH IEKTPUUECKOTO TOKA, BBIJEISIEMOI Ha pE3UCTOPE.
NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILETO YEPES JIAMIIOUKY, OT HAIPSLDKEHUS HA HEH.
Omnpenenenne KIIJ| Harpesarens.

I'maBa 3 : DiekTpOMarHuTHbIE sIBJIEHUS
ITocTrossHHBIC MAarHUTHI. B3anMosielicTBHE TTOCTOSSHHBIX MAarHUTOB. MarHuTHOE MMoJIe.
MaruuTtHoe€ noJie 3eMJId ¥ €ro 3HaYeHH e JIJ1s1 Ku3HU Ha 3emiie. OnbIT Dpctena. MarHuTHOE moJie
ANIEKTPUYECKOro ToKa. [I[puMeHeHne 3eKTPOMarHuToB B TEXHUKE. [[elicTBME MATHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATENb ITOCTOSHHOTO TOKa. M crionp3oBanme
AIIEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Jemoncmpayuu
BzanmonelicTBrEe TOCTOSHHBIX MarHuTOB.
MonenupoBaHre HEBO3MOKHOCTH pa3lesIeHUs] MMOJI0COB MarHuTa.
MonenupoBaHre MarHUTHBIX TMOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT OpcTena.
MaruutHoe 1mosjie Toka. JJEKTPOMarHmT.
JleificTBME MAarHWTHOTO TIOJISl HA TPOBOAHUK C TOKOM.
DJIEeKTPOABUTATEb MOCTOSHHOTO TOKA.
UccnenoBanue SBIEHUS JIEKTPOMArHUTHOM WHAYKIWH.
OmnebiTel @apanes.
3aBUCUMOCTb HaNIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3SHUKHOBEHUSI.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomel u onvimaol
HccnemoBanre MarHUTHOTO B3aUMOJICH CTBHS IO CTOSSHHBIX Mar HUTOB.
W3ydenre MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MPU UX OOBbETMHECHUH U PA3/ICIICHHUH.
UccnenoBanue neicTBUS 2IEKTPUUECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.



OnBITHL,AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOJI€H CTBUS KaTyIIKH C TOKOM U MarHuTa OT
CUJIbI TOKA M HANPABJICHUS TOKA B KaTYIIIKE.

N3yyenne neicTBUS MAarHUTHOIO MOJI HA TPOBOJHUK C TOKOM.

KonctpyupoBanue u uzyueHue padoThl IEKTPOJBUTATENS.

N3mepenue KIIJ[ snexkTponBuraTebHON yCTaHOBKH.

I'naBa 4 : CBeroBbI€ ABJICHNA

JlyueBas moneinb cBera. crounuku csera. [IpsamonnHeitnoe

pacnpoctpanenue ceeta. 3arMmenust Connua u Jlynel. Otpaxenue csera. [mockoe 3epkalio.
3aKOoH OTpayKEHMsI CBETA.

[Tpenomnenue cBeta. 3akoH MpesioMiieHus cBeTa. [loiHoe BHyTpeHHEe OTpaKEHHUE CBETA.
Vcrnonp30BaHKe MOJTHOTO BHYTPEHHET0 OTPa)KEHUs B OMTHUYECKUX CBETOBOMAX.

Jlunza. Xon nyueit B muH3e. OnTudeckas cucrema oroanmnapara, MUKpPOCKOTIA U TEECKONA .
I'ma3 xak onTudeckas cucreMa. bam3opyKoCTs U JAIbHO30PKOCTb.

Jemoncmpayuu
[IpsimosnHEliHOE pacnpoCTpaHEHUE CBETA.
OTpakeHue cBera.
[Tonyuenune u300paKEHMH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBOLI.
Xon naydeil B coOuparoniei JuH3e.
XoJ1 Jiyuel B paccerBarolle JIMH3E.
[Tonyuenune n300paxeHuil ¢ MOMOIBIO JIMH3.
[IpuHIUn neicTBus Goroamnmnapara, MUKPOCKOIIA M TEJIECKOIIA.
Mognens mia3sa.
Jlabopamopnwvie padomel u onvimaol
HccnenoBanne 3aBUCMMOCTH yTJ1a OTPaKeHHsI CBETOBOI'O JIy4ya OT yIJjia MaJeHusl.
N3ydenne xapakTepucTUK U300paKeHUS MPEIMETa B INIOCKOM 3€pKalie.
WccnenoBanne 3aBUCUMOCTH YyTJIa MPEJIOMIIEHHUSI CBETOBOI'O Jiyya OT yIJja MMaIeHHsl Ha TPaHuIle
«BO3JLYX—CTEKJIO.
[TonmyueHune n300paxKeHUid ¢ MOMOIIBIO COOMPAIOIIEH JTHH3BI.
Omnpenenenne (OKYyCHOTO PACCTOSTHUS M OTITHYECKOM CHITBI COOMPAFOIIIEH JTMH3HI.

9 kiacc :

I1aBa 1: 3aKoHbI B3aNMOCIICTBUS M IBUKCHHSI TeJI

MexaHnnueckoe nBuxeHne. MarepuanbHas Touka. Cucrema otrcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOI 0 IBMKEHMs. PaBHOMEpHOE psAMoNnHeHOe 1BrkeHne. HepaBHOMepHOE
HpSIMOJIMHENHOE IBYkKeHUE. CpeHssi © MTHOBEHHAsl CKOPOCTh TeJja P HEPABHOMEPHOM
JBUKCHUH.

Yckopenue. PaBHOyCKOpEHHOE TPSMOJIMHENHOE IBUKEHUE.

Cpobonnoe nanenue. OnbITel ["anunes.

PaBHOMepHOE nBHXKEHME IO OKpYKHOCTU. [lepuon u yactora oOpaienus. JInneiinas u yrioBas
CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

[Tepseiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tpertuit 3akon Hetotona. [Tpunuun
CYIEpIO3ULIHH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cuiia TPEHHUS CKOJIbKEHU S, CUJIa TPEHUS MOKOs,
JPYTHE BUIBI TPEHUSI.

Cuia TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUs. YCKOpPEHHE CBOOONHOro mnajeHus. [IBmxeHue
ria”et Bokpyr Comnuna . [lepBas kocmuueckasi ckopocts. HeBecoMOCTh U meperpy3Ku.



PaBHOBecue MaTepuanbHOi TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tema ¢
3aKpEIUIEHHON OChIO BpanieHusi. MoMeHT cuibl. LleHTp TskecTH.

Nmnynsc Tena. 3menenue umnyisca. MMiyibe cuiipl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBUKEHUE .

Mexanuueckast pabota u MOIIHOCTb. PaboTta cui TsxecTu, ynpyroctu, TpeHus. CBs3b SHEpruu u
pabotel. [loTeHnanbHas 3HEprust Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 3emud. [loreHimanbHas
SHEprusl C:karod NnpyxkuHbl. KnHetnueckass sHeprus. TeopeMa O KMHETMYECKOW SHEPrUH. 3aKOH
COXpaHEHUs MEXaHUUYECKON IHEPTUH.

emoncmpayuu

Habmtonenne MexaHMYECKOTO JIBM)KEHHS Tella OTHOCHUTENBHO Pa3HbIX TeJ OTCUETa.

CpaBHeHME My TeH U TPAEKTOPUN IBUKEHHSI OJHOTO M TOTO K€ TeJIa OTHOCUTENILHO Pa3HbIX Tel
OTCY€Ta.

N3mepeHne cKOpOCTH U yCKOPEHUS MIPSIMOJIMHEUHOIO JBUYKEHUS.

HccnenoBannue NpU3HAKOB PABHOYCKOPEHHOI'O JBHKEHUS.

Habmronenue ABM>KeHUs Tella IO OKPYKHOCTH.

6 Habmronenue MexaHUYEeCKUX SBJICHHH, TPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIbHO KaOUHEeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MacChl T€JIA U IEHCTBYIOILEH HA HErO CHUJIbI.

Habntonenue paBeHcTBa CUII TPU B3aMMOICHCTBUH TEIL.

W3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUM.

[lepenaya ummynabca npu B3auMOJAEHCTBUM Tell.

[Tpeobpa3zoBaHus SHEPrUU MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHre UMITYIIbCa MIPU HEYNPYroM B3auMozeicTBuU. CoXpaHEHHE UMITYJIbCa MPH abCOMOTHO
yIPyroM B3auUMOAEHCTBUMU.

Habmonenue peakTUBHOTO JABM)KEHUSI.

CoxpaHeHre MeXaHU4eCKOM IHEPTUH MPH CBOOOAHOM MaICHUH.

CoxpaHeHre MeXaHHUUeCKOM SHEpryH MPU ABWKEHUU Tela MOJ1 AeHCTBUEM IIPYKUHBI.

Jlabopamopnvie padomel u onvimaol

KoHcTpynpoBanue TpakTa 1is pa3sroHa U JaJbHEHIIEro paBHOMEPHOIO JBHUKEHUS IIApUKA WU
TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKONBKEHHsI OpycKa MIJIM JBUKEHUS IIapHKa MO HAKIOHHOU
IIJIOCKOCTH.

OmnpeneneHue yCKOpeHUs Tella IpU paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH Ty TH OT BPEMEHH ITPU PABHOYCKOPEHHOM JBUKEHHH 0€3 HayalbHOM
CKOpPOCTH.

[IpoBepka TMIOTE3bl: €CIM MPU PaBHOYCKOPEHHOM ABW)KEHHUU 0€3 HadyalbHOW CKOPOCTU MYyTH
OTHOCATCS KakK psii HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOIIME IPOMEXYTKH BpPEMEHU
OJUHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JJABJICHUS.

Omnpenenenue K03PPUIMEHTA TPEHUST CKOJIBKECHHUS.

Onpenenenue KECTKOCTU NMPYKUHBIL.

Omnpenenenue paboOThl CHIJIBI TPEHHs MPU PAaBHOMEPHOM JBM)KEHUHU Teja 10 FOPU30HTAJIBLHOU
ITOBEPXHOCTH.

Omnpenenenue pabOTHl CHIIBI YIIPYTOCTH MPU MOABEME Tpy3a C UCIOIb30BAHHEM HEMOABHKHOTO
U MOJIBUYKHOT'O OJIOKOB.
N3yueHne 3ak0Ha COXpaHEHUs SHEPIUU.

I'naBa 2 : Mexanu4yeckue Kojae0aHUsA U BOJIHBbI. 3BYK



KonebarenbHoe aBuxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOaHMI: TIEpUOl, 4acTOTa,
aMIIMTya. Maremarnyeckuil ¥ pyKUHHBINA MassTHUKU. [IpeBpanienue sHeprum npu
KOoJ1€0aTeIbHOM JIBH)KEHUH.

3aryxaromue konedanus. BeinyxienHbie konebanus. Pesonanc. MexaHn4eckue BOJHBI.
CoiicTBa MexaHMYeCKUX BOJIH. [IpomosibHbIE U ITONIEpeYHbIE BOJIHBI. [[JI1THA BOJIHBI M CKOPOCTH €€
pacrpocTpaHeHus. MexaHn4eckue BOJIHbI B TBEpAOM Tene. CelicMuuecKkre BOIHBI .

3ByK. ' poMKOCTB 3ByKa 1 BbICOTa TOHA. OTpa)keHue 3ByKa.

Wnubpa3Byk U yIbTpas3ByK.

Jlemoncmpayuu

Habmtonenue xoneOaHuii Ten Mo AEHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

Habmtonenue xonebanuii rpy3a Ha HUTH U Ha MPYXKHUHE.

HaOmonenne BbIHYKIEHHBIX KOJI€OaHUN U pE30HAHCA.

PacnpocTpaneHne npogoibHbIX U OMEPEYHBIX BOJIH (Ha MOZETH).

Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

AKyCTHUYECKHI PE30HAHC.

Jlabopamopuwvie pabomel u onvimaol

OmnpeneneHue 4acTOThl U Teproa KoJIeOaHU MaTeMaTHYeCKOrO MasiTHUKA.

Omnpeznenenye 4acTOTHI U TIEpro/a KoineOaHU MPYKUHHOT'O MasATHUKA.

HccnenoBanue 3aBUCUMOCTH MEPUOAA KOJIEOAHMI MOIBEIICHHOTO K HUTH TPy3a OT IJUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH ITEpUOAA KOJIEOAHUH TPY>)KMHHOI'O MasiTHUKA OT MacChl rpy3a.

ITpoBepka He3aBUCUMOCTH IIepro/ia KoJieOaHuii Tpy3a, MOABELUICHHOTO K HUTH, OT MaccChl Tpy3a.

OnBbITHI, NTEMOHCTPUPYIOIINE 3aBUCHMOCTh IEpUO/a KOoJeOaHW MPYKWHHOTO MasTHHKA OT
MacChl rpy3a 1 )KECTKOCTH TPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaJICHHUSL.

I'maBa 3 : JiekTpoMarHuTHOeE MoJie

MaruutHoe mnone. HampaBieHue Toka M HampaBlieHWE JIMHMM €ro MarHUTHOTO TIOJIA.
OOGHapyXeHre MarHUTHOTO TIOJIS TIO €T0 ASHCTBUIO HA IEKTpHUeCKUi TOK. [IpaBuio neBoii pyku.
NHnykiuss MarHUTHOrO moJis. MarHuTHBIM TOTOK. SIBIeHWE SJIEKTPOMAarHUTHOW HMHAYKIUU.
Hamnpasnenne nnnykuuonHoro toka. IIpasmno Jlenna. SIBnenne camonnnykuuu. Ilonydenue u
nepeaaya MepeMeHHOro eKTPHIECcKoro Toka. Tpanchopmarop.

DNIEKTPOMArHUTHOE MoJIe. DIEKTPOMAarHuTHbIE BOJIHBI. CBOWCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[Ikana snekTpoMarHUTHBIX BOJH. KonebarenbHblil KOHTYp. [losydeHne anekTpoMarHuTHBIX
konebanuii. Mcnob30BaHUEe 37K TPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBsI3U. [IpuHIINTIBI
PaguoCBsI3U U TEJIEBUACHHUS. DJEKTpOMAarHuTHas npuponaa ceera. Ckopocth cBeta. BosiHOBBIE
cBolicTBa ceta. [Ipenomienue ceera. GU3nuecKnii CMBICT MOKA3aTeNs MPETOMIICHHUS.
Hucnepcus. L{Beta Ten. Tunsl ontuyeckux cnekTpoB. OnbiTel HetoToHa. Ilormomenne n
HCIyCKaHue cBeTa aromMaMu. [IporncxoxkieHne JIMHENYaThiX CIIEKTPOB.

Hemoncmpayuu
CBolicTBa 2MEKTPOMArHUTHBIX BOJIH.
BonHoBbI€ CBOMCTBA CBETA.
Pasznoxenue 6emoro cBera B CHEKTP.
[Tommyuenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopnvie padomel u onvimaol
H3ydeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIIbIO
Nzydenue siBJIEHUS IEKTPOMATHUTHON UHIYKITUH
HaGnronenne criomHoro u JIMHEHYaThIX CIEKTPOB UCITY CKAHUS
OnBITBI IO PA3NIOKEHUIO OETIOr0 CBETA B CIIEKTP.
OnBITHI IO BOCTIPUATHIO IIBETA MPEIMETOB MPU UX HAOIONCHUH Yepe3 IBETOBBIE (DUITBTPHIL.



I[lmaBa 4 : Crpoenne aroma u aroMHOro sipa. cnosib30BaHue JHEPruM arOMHBIX siiep

PangnoaktuBHOCTh. Mozien aroMoB. PafiioakTHBHBIE TPEBPAILICHNs] aTOMHBIX SIZIED.
OKCIEpUMEHTAIIbHBIE METO/bI UCCIIEI0BAHUS YACTHII.

Omnsitel Pe3epdopaa u nnanetapuas mozens aroma. Mozens aroma bopa. Ucnyckanue u
noryomieHue ceeta aromoM. KBantel. JIuneituareie ciekTpbl. CocTaB aTOMHOTO sifipa. SlnepHbie
cunbl. DHeprus cBs3u. [edekr macc. [lenenue saep ypana. Llennas peakiusi. Anbda-, 6era- u
raMmMa-usnydenns. CtpoeHue aroMHoro siapa. HykinoHHast Moznens atomMHoro sigpa. M3oTomnsl.
PagnoaktuBHble npeBpamienus. [lepuoa nomypacnazga arOMHBIX sIIED.

SnepHble peakiy. 3aKOHBI COXpPaHEHHUS 3apsAA0BOr0 U MaCCOBOTO YU CEI.

Snepnas sHepreruka. JleMCTBUS paJuOAKTUBHBIX U3JIy4€HUN HA JKUBBIC OPraHU3MBI .

JHemoncmpayuu

CriekTphl U3JIy4eHHUs U TOIVIOMICHHUS.

CriekTphl pa3IUYHBIX Ta30B.

Criextp BOIOpOIA.

Habmtonenue tpekoB B kamepe Bunbcona.

Pabora cuérunka MOHU3UPYIOLIUX U3ITyYEHHH.

Perucrtpauus u3nydeHust NpupOIHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnvie padomul u onvimaol

Habntonenue CrOMHBIX M JMHEHUYATBIX CIIEKTPOB H3JIy4EHUS.

HccnenoBanue TpeKOB: H3MEPEHNE SHEPIUU YACTULBI [0 TOPMO3HOMY ITYTH (110 oTorpadusim).

W3mepenue painoakTUBHOIO (oHa.

I'maBa 5 : Crpoenue u 3Bo1onus BeesienHoii

Cocra, ctpoeHue u npoucxoxkaenue ComHedHon cucreMbl. bonbime mianeTs CoHEYHOM
cuctembl. Manbie Tenia ComHeuHol cuctembl. CTpoeHue, uiydeHue u 3Bostorus CoinHIa u
3Be31. CTpoeHue u 3Bomtonus Beenennoil.

IHoBTOpHUTENBLHO - 00001IIAKOIIMIT  MOAYJIb

[ToBTOpHUTENBHO - 0000INAOIINN MO/ MPEAHA3HAYCH JIJISI CHCTEMATH3aIluU M 0000IICHHUS
MPEAMETHOTO COMIEPIKAHUS M OMBITA IEITETbHOCTH, TPUOOPETEHHOTO MTPH M3YyYEHUHU BCETO Kypca

(bu3MKH, a TakKe IS MOArOTOBKU K OCHOBHOMY T'OCYIaPCTBEHHOMY K3aMEHY M0 (PH3UKE JIJIsI
00y4JaroImxcs, BBIOPABIINX 3TOT yUEOHBIH MPEIMET.

HpI/I HU3YUYCHHUHN JAaHHOT'O MOAYJIA pCAJIM3YIOTCA U CUCTEMATU3UPYIOTCA BUABI JICATCIIbHOCTHU, HA
OCHOBC KOTOPbIX obecneuynBaeTcs JAOCTUIKCHUC NPEAMCTHBIX U METAIIPECAMCTHBIX ITJIaHUPYCMBIX
pe3yabTaToB 00ydeHUs!, (OPMUPYETCS €CTECTBEHHO-HAyYHasi FPAaMOTHOCTb: OCBOGHUE HAyUHBIX
METOAOB UCCIICAOBAHUA SIBIICHUH mpupoAbl U TCXHUKU, OBJIAICHUC YMCHUSAMU OOBSICHSITh
(I)I/I?;I/I‘-ICCKI/IC SABJICHUS, IPUMCHSA [MOJTYYCHHBIC 3HAHU A, PCIIATh 3a1a4u, B TOM YUCJIC
Ka4CCTBCHHLIC U SKCIICPUMECHTAJIBHBIC.

ITpyHIMNINAIbHO NEATEIBHOCTHBIN XapakTep JaHHOIO pas3ziella peaan3yercs 3a C4ET TOro, 4To
ydalnue s BBIMOJHAIOT 3aJaHusA, B KOTOPBIX UM MPEAJIaracTcs:

Ha OCHOBC ITOJTYYCHHBIX 3HAHWUHN pacno3HaBaTb U HAYYHO 00BACHSTD (bHSI/IT-IeCKI/Ie SIBJICHUS B
OKpY>Karo e PUPOJE U IOBCEAHEBHOM KU3HH;

HCIIOJIB30BaTh HAYYHbIC METOAbI HCCIICIOBAHUA (1)I/I3I/I‘~I€CKI/IX HBHGHHﬁ, B TOM YHCJI€ IJIs ITPOBEPKU
T'UIoTe3 U IMOJYUYCHUSA TCOPCTUUCCKHUX BBIBOAOB;

00BICHSITE HAay4YHbIC OCHOBBI HauboJiee BayKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TGXHOJIOFI/If/'I,
HaIpuMep, IPaKTUICCKOI'O UCITOJIb30BaHUsA PA3JIMYHBIX KCTOYHHUKOB OHCPIMHU Ha OCHOBC 3aKOHA
MMpEBpAIICHUA U COXPAaHCHUS BCEX U3BCCTHBIX BUJI0B DOHEPI'UH.

Kaxxnast u3 TeM qaHHOTO pas/enna BKIII0UYAeT SKCIEPUMEHTaIbHOE UCCIIe0BaHNE 00001Ia01Iero
xapakrtepa. Pasznen 3aBepiaercst mpoBeIeHUEM JUArHOCTHYCCKOM U OIICHOYHOM padoThI 32 KypC
OCHOBHOM IIIKOJIBI.



IInanupyeMble pe3yabTaThl 0OCBOEHUs y4eOHOT0 npeamMera «®uU3nKa» Ha YPOBHE OCHOBHOIO
001ero oOpa3oBaHus :

Nzyuenue yueOHoro npenmMera «®du3nka» Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUsI JOKHO
o0ecrneynBaTh JOCTHKEHUE CIEAYIOMNX JTNYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
00pa30oBaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VJIBTATBI
Ilampuomuueckoe ¢ocnumanue:

—TIpOosIBIIEHHE UHTEpeca K HICTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUICKOM (pr3rueckoit
HayKH;

—IIEHHOCTHOE OTHOIICHUE K TOCTHKCHUSAM POCCHUCKUX YUEHBIX (PH3HKOB.

I'paxcoanckoe u 0yxo6Ho - HpagcmeenHoOe 60CNUMAHUE:.
—TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYXJAEHUU O0IE€CTBEHHO- 3HAYMMBIX U 3THYECKUX

HpO6JI€M, CBA3AHHBIX C ITPAKTHYCCKUM ITPUMCHCHHUECM JIOCTHXKEHU I (1)I/I3I/IKI/I;

—O0CO3HaHHNEC BA’)KHOCTHU MOPAJIbHO - STUYCCKUX ITPUHIUIIOB B JCATCIBHOCTU y‘IéHOFO.

Acmemuueckoe 6ocnumanue:.
—BOCIPHUATUEC 3CTCTUICCKUX KAaYCCTB (1)I/ISI/I“ICCKOI71 HayKu: eé TFapMOHHUYHOI'O IIOCTPOCHHU,
CTPOroCcT, TOHHOCTH, JJAKOHUYIHOCTH.

llelmocmu HAY4YH020 NO3HAHUA:.

—O0CO3HaHHE [IEHHOCTU (PU3NYECKOI HAyKH KaK MOIIIHOTO MHCTPYMEHTA [T03HAHUS MUPA, OCHOBBI
pPa3BUTHS TEXHOJIOTHI, BA)KHEHUIIEH COCTaBIISAOIIEN KyJIBTYPBI;

—pa3BUTHE HAYYHOU JTFOO03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENILCKON eI TEIbHOCTH.
Dopmuposanue Kyavmypol 300p06bs U IMOUUOHATILHOZ0 ONA2ONONYUUA '

— OCO3HaHME IIEHHOCTH Oe3omacHOro oOpasza >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTH TpaBUJI 0€30MacHOro TOBEICHUS Ha TPAHCIIOpPTE, HA J0pOrax, C AMEKTPUYECKUM U
TETUIOBBIM 00OPY/IOBAaHUEM B JOMAIIIHUX YCIIOBUSX;

— c(hopMUpPOBaHHOCTH HaBbIKa pe(IeKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAKOTO e
IpaBa y APyroro 4yejaoBeKa.

Tpyooeoe éocnumanue:

—AaKTUBHOE Y4acTHE B PEIICHUHU NMPAKTHYECKUX 3a/1a4 (B paMKax CEMbH, IITKOJIbI, TOPOJa, Kpas)
TEXHOJIOTUYECKON U COIMAIbHON HANPABJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3HUECKUX
3HAHUI;

—MHTEpeC K MPaKTUUYECKOMY U3yYEHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOM.
JKonozuueckoe eocnumanue:

—OpUeHTalMs Ha IpUMEHEeHHEe PU3NUECKUX 3HAHUH JUIs pellieHus 3a1a4 B 00JacTH OKpYsKarolei
Cpezbl, INIAHUPOBAHUS IIOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIECTBUI IS OKpYsKaroLeit
cpenbl;

—O0CO3HaHUe M00aTBHOr0 XapakTepa AKOJIOTMUECKHX MPOOJIeM U MyTel UX PeIICHUS.
Aoanmayusa odyuarouecoca K UIMEHANOWUMCA YC08UAM COUUATLHOU U RPUPOOHOTL CPeobl '

—TOTPeOHOCTH BO B3aUMOJICHCTBUH TTPH BHITIOJTHEHUH HCCIEIOBAaHUI U TPOEKTOB (PU3NYECKON
HaIpPaBJICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JAPYTHX;

—IIOBBIIICHUEC YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 NPAKTUICCKYIO ACATCIIbHOCTD,

—HOTpC6HOCTI) B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHI/II‘/‘I, B TOM 4YHUCIJIC (bOpMy.]'II/IpOBaTB nacu, IIOHATHA,
THIIOTE3bI O (bl/IBI/IquKI/IX 00BbEKTax 1 SBJICHUAX,



—O0co03HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00acTH (pr3HKY;

—IIJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3UUECKUX 3HAHUIA;
—CTpEMJICHU € aHAJU3UPOBATh U BBIABIIATH B3aUMOCBS3U IPUPO/BI, 00IIECTBA U SKOHOMHUKH, B
TOM YMCJIE C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHMIA,

—OIICHKA CBOUX JCHCTBUHN C yUETOM BIIMSIHHS Ha OKPYXKAIOIIYIO CPEAy, BO3SMOKHBIX TI100aIbHBIX
MOCJIECTBUMN.

MeTtanpeaMeTHblie pe3yJbTarhl :

YHuBepcanbHbIC MO3HABATEILHBIE JIEHCTBUS
ba3zoevie nocuueckue oeiicmeusn.
—BBISIBJISITH U XapPaKTEPU30BaTh CYIIIECTBCHHBIC TPU3HAKU 00BEKTOB (SIBJICHHU);
—YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH (PUKAIIMK, OCHOBAHUS ISl 0000IICHUS U
CpaBHEHUS;

—BbIABJIITh 3aKOHOMCPHOCTHU U ITPOTUBOPCUUS B paCCMATPUBACMBIX (l)aKTaX, JaHHBIX U
Ha6J'IIO,I[CHI/IHX, OTHOCAIIMUXCA K (1)I/ISI/I‘ICCKI/IM SABJICHUAM,

—BBIABJIATH IPUYUHHO-CJICACTBECHHBIC CBA3U ITPU U3YUCHUU (bI/ISI/ILIeCKI/IX SIBIICHUH 1 mpouecCoB;
JCJIaTb BbIBO/IbI C UCITIOJIb30BAHUEM JICAYKTUBHBIX U MHAYKTHBHBIX YMOSaKqueHHﬁ, BBIABHUI'ATb
THIIOTE3BI O B3AaUMOCBA3AX (bI/ISI/I‘-IeCKI/IX BCJINYHMH,

—CaMOCTOSITEIILHO BBIOMPATh CIIOCO0 pelieHus yueOHol (hru3nuecKoi 3a1auu (CpaBHEHUE
HECKOJIbKUX BAPHAHTOB PEIICHUS, BBIOOP HauOoJee MOAXOASAIIEr0o ¢ yUETOM CaMOCTOSTENEHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoewvie uccneooeamenvckue oeiicmeus.
—MHCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0OBATEIbCKUI HHCTPYMEHT TTO3HAHUS;

—TIPOBOJIUTE MO CAMOCTOSITEIbHO COCTABICHHOMY TUIAHY OIIBIT, HECIOKHBIA (PU3NIECKHIA
AKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAHUE (PU3NICCKOTO SIBIICHHS;

—OICHUBATb HA IPUMCHUMOCTDb U JOCTOBECPHOCTDH I/IH(bOpMaHI/IIO, MMOJIYYCHHYIO B XO/IC

HCCIICAOBAHUA UIIN SKCIICPUMCHTA,

—CaMOCTOATENHHO (hOPMYIHpPOBATh 000OIIEHHUS M BBIBOJIBI ITO PE3YJIbTaTaM MPOBEIEHHOTO
HaAOJIOIEHM S, OMBITA, UCCIIEIOBAHNUS;

—IIPOTrHO3UPOBATH BO3MOKHOC JalbHenIee Pa3BUTHUC (1)I/ISI/I‘I€CKI/IX IMponecCoB, a TAKKE
BbIABHUI'aThb IIPECAITIOJIOKCHU S 00 ux Pa3sBUTUHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:
—IIPUMEHSTh PA3JIMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI TPH MOKCKE U 0TOOpe HHDOpMALIUU

WIN JAHHBIX ¢ YYETOM MPEAJIOKEHHON yueOHON (pru3nuecko 3a1auu;

—aHaJIU3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMALIUIO Pa3IMYHBIX BUJIOB U
dbopM mpeacTaBIeHUS;

—CaMOCTOSATEIbHO BBIOMPATh OMTUMAIBHYIO (OPMY IPEACTABICHUS HHPOPMAIIUU
WUTIOCTPUPOBATH PEIIaeMbIC 3a]1aul HE CJIOKHBIMH CXEMaMH, IMarpaMMaMu, HHOU rpaduKon u
UX KOMOMHALUSIMU.

yHMBepcaan bleé KOMMYHUKaTUBHbIE p,el‘:iCTBMﬂ

Oowiernue:



—B X07I€ 00CYXIeHUsI y4eOHOr0 MaTrepuaa, pe3yabTaToB Jab0paTOpHBIX padOT U MPOEKTOB
3aJ[aBaTh BOIMPOCHI 1O CYIIECTBY 00CYXk1a€MOM TEMbI M BBICKA3bIBATh UJICH, HALICIICHHbBIC HA
pelIeHre 3a/1a41 U MOJIepyKaHue OaroKenaTelIbHOCTH OOICHHUS;

—COIIOCTABJIATH CBOU CYXKJEHUS C CYXKACHUSIMHU APYTUX YIACTHHUKOB JUAJIOTa, OOHAPYKUBATh
pa3iinyre U CXOICTBO MO3ULIHIM;

—BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

—ITyOJIMYHO MPECTABIAThH PE3yAbTAThI BHITOTHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
WCCIIeJIOBAHUS, TIPOCKTA).
Coemecmuan OesmenvHocms (COMpyoHUUecmso):

—TIOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON Y MHIUBUIyaIbHOM paboThI Mpu
pEIICHUH KOHKPETHON (U3HUECKON MPOOIEeMBbI;

—IPUHUMATD 1€ COBMECTHOM J1eITeIbHOCTH, OPraHU30BbIBATH JEUCTBUS 0 €€ JOCTHKEHUIO:
pacrpenensTh poiu, 00CyKJ1aTh MPOLIECCH U Pe3yabTaThl COBMECTHON paboThl; 00001IaTh
MHEHUS HECKOJIbKUX JIIOEH;

—BBINOJIHATH CBOIO YaCTh pabOThI, 1OCTUrasi KAYECTBEHHOIO pe3yJIbTaTa Mo CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOM ACUCTBUSA C APYTUMHU WICHAMHU KOMaH/bl;

—OIIeHMBAaTh KAa4e€CTBO CBOETO BKJIaJa B OOIIMK MPOAYKT IO KPUTEPUAM, CAMOCTOSTEIILHO
c(hopMyIHpPOBAaHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

YHUBepca/ibHble peryiaTUBHble 4eMCTBUSA

Camoopzaumauu}l:

—BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYalHsIX, TPEOYIOTIMX sl pEeIICHUs
(bu3HYeCKUX 3HAHUM;

—OpHUEHTUPOBATHCS B PA3JIMUHBIX TTOIX0AaX MPUHATUS PEIICHUI (MHIUBHUIYaTbHOE, TPUHATHE
pelIeHust B rpynie, IpUHATHE PELISHUH Ipynon);

—CaMOCTOSATEIBHO COCTABIIATH AJITOPUTM pelIeHUs (PU3NIECKON 3aauy UITH TIaHa
HCCIICIOBAHHUS C y4ETOM UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEH,
apryMeHTUPOBaTh [IpeJIaraéMble BApHaHThI PELICHUIH;

—Jenath BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.
Camokonmpons (peghnexcus):

—1aBaTh aJICKBaTHYIO OLEHKY CUTYallMu U MPENJIArarh IJIaH €€ U3MEHEHNS,

—OOBSICHATD TPUUUHBI JOCTHKEHUS (HEIOCTHIKEHUS) PE3yIbTaTOB JESTEIbHOCTH, JaBATh OLIEHKY
PUOOPETEHHOMY OIBITY;

—BHOCHTbH KOPPEKTUBBI B JAEATEIBHOCTH (B TOM YHCIIC B XOJI BBIITOJTHEHUS (PU3HUUECKOTO
WCCIICZIOBAHMS UITH MPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENILCTB, U3MEHUBILINXCS CUTYALIUM,
YCTaHOBJIEHHBIX OITMOOK, BO3HUKIIUX TPYIHOCTEH;

—OLCHUBATHL COOTBETCTBUC PC3yJibTaTa LHECINU U YCIIOBUSAM.

IMOYUOHAILHBLIL UHINENICKN:

—CTaBUTh ce€0s1 Ha MECTO JPYTOro 4YeaoBeKa B XO/I€ CIIopa WK JUCKYCCUU Ha HAYYHYIO TEMY,
IIOHUMATb MOTHUBbI, HAMCPCHU U JIOTUKY JAPYIOro.
Ilpunamue cebs u opyzux:

—TIIpU3HaBaTh CBOE MIPABO Ha OIIMOKY MPH pelIeHnr (PrU3NUecKuX 3ajad WM B yTBEPKIACHUAX Ha
HAYYHBIC TCMBI U TAKOC K€ MPAaBO APYToOro.

IIpeameTHbIE pe3yibTarsl &
7 kJjaace :

[IpenMeTHBIE pe3ysbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaKaTh CHOPMHPOBAHHOCTH Y
o0y4Jarommxcst yMeHHi:



—HCMOJB30BaTh MOHATHS: (HU3HUUECKUE U XUMUYECKUE SIBJICHUS; HAOMIOICHIE, YKCIIEPUMEHT,
MOJIeTIb, THUIIOTe3a; SAMHULIBI (PU3NYECKUX BETMYHH; aTOM, MOJIEKYJIa, arpEraTHBIE COCTOSTHHUS
BeniecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOe); MEXaHHMUECKOe JIBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, IPSMOJIMHEHHOE), TPAeKTOPUsl, PABHOJIEN CTBYIOILAs CHUJI, 1eopMalius
(ynpyras, ruiacTuueckas ), HeBECOMOCTh, COOOIIAIOIIMECS COCYIbI;

—paznuuath sBieHus (g y3us; TEII0BOE IBUKEHNE YaCTHI] BEIIECTBA; PABHOMEPHOE
JBIKEHUE; HEPABHOMEPHOE JBUYKEHUE; UHEPIIUS; B3aUMOJIeH CTBHUE TEJ; paBHOBECHE TBEPBIX
TEJ € 3aKPEIUIEHHON OCBIO BpallleHUs; Tepeaaya AaBiIeHUs TBEPABIMH TeJIAMHU, KUIKOCTIMU U
razaMmu; arMoc(epHoe JaBieHue; TIaBaHKe T, MPEBPALCHHs] MEXaHUUECKOM SHEpruu) Mo
OMMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, ICMOHCTPUPYIOIIHNX JaHHOE
(du3nyecKoe sBICHUE;

—pacno3HaBaTh MPOSIBJIICHUE U3YYECHHBIX (PU3NICCKUX SIBJIICHUN B OKPYXKAIOIIEM MHUPE, B TOM
grcie (PU3NYECKUE SIBIICHHSI B IPUPOJIS: TPUMEPHI IBUKCHHUSI C PA3IMYHBIMU CKOPOCTSIMU B
KHUBOU

Y HeXXUBOU MPUPOJIE; ICHUCTBUE CHIIBI TPEHUS B IPUPOE U TEXHUKE; BIUSIHIE aTMOC(EepHOro
JaBJICHUS Ha KUBOI OpraHu3M; IUIaBaHKE PbIO; pbIuard B TeJe YeIOBEKa; IIPH 3TOM
MEPEeBOIUTH MPAKTUYECKYIO 3a]]auy B yueOHYIO, BBIIEIAThH CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKU
(bu3nYeCcKuX SIBICHUN;

—ONUCHIBATh U3YUEHHBIEC CBOWCTBA TN U (DPU3HUECKHE SBICHUS, UCIOIB3YS (PU3NUECKUE
BEIUYUHBI (Macca, 00bEM, MIIOTHOCTH BELECTBA, BPeMs, ITyThb, CKOPOCTh, CPEAHSISI CKOPOCTb,
CHJIa YIPYTOCTH, CUJIa TSHKECTH, BEC Tella, CHJIa TPEHHUs, 1aBlieHue (TBEPIOIo Tela, KUAKOCTH,
rasa), BHITAJIKUBAIOIIAS CHJIAa, MEXaHW4YecKasi paboTa, MOIIHOCTb, IIJICYO CHUJIbI, MOMEHT CHJIBI,
K02()DUTIMEHT TIOJIE3HOTO JEHCTBUSI MEXaHU3MOB, KHHETHYECKasl U MTOTCHIINAIbHAS YHEPTUs);
MIPH ONMCAHUH MTPABUIILHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEITUYHH, UX
0003HAYECHHMSI U €IMHULIBI PU3UIECKUX BETUYHH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIIE JAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMH BEIUYMHAMH, CTPOUTDH rpaUKN M3yUYE€HHBIX 3aBUCUMOCTEN
(bU3HYECKUX BEIMYNH;

—XapaKTepr30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SABJICHHS U MPOLIECCHI, UCTIOJb3Ys MpaBuiIa
CIIOKEHHS CUJI (BJ10JIb OTHOM MpsiMOit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, mpaBuiIo
paBHOBecus pryara (0JI0Ka), «30JI0TOE MIPABUIIO» MEXaHUKHU, 3aKOH COXPAHEHHUSI MEXaHUYECKOU
SHEPrUu; MpU 3TOM J1aBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aIHUCHIBATh €T0
MaTeMaTUYEeCKOE BBIPAKEHUE;

—O0OBSCHATh (PU3UYECKUE SIBICHUS, MPOILECCHl U CBOWCTBA TEIl, B TOM YHCJIE U B KOHTEKCTE
CUTYallUi MPAKTUKO - OPHEHTHPOBAHHOTO XapaKTepa: BISABIIATH IPUIUHHO-CIIC/ICTBEHHBIS
CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JOrMyecKuXx M1aroB ¢ onopoi Ha 1—2 U3y4eHHbIX
CBOMCTBA (PM3UYECKUX SIBIICHUH, PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

—pemath pacuéTHbIe 3a/1auu B 1—2 1eficTBUSI, HCIIOB3YS 3aKOHBI M (DOPMYJIbL, CBS3BIBAIOLIHE
¢u3nyecKre BEIMYMHbBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4l 3alMChIBATh KPATKOE yCIOBHE,
MOJICTABIIATH PU3NUECKUE BETUIUHBI B (DOPMYIIBI M TPOBOIUTE PACUETHI, HAXOUTH CITPABOYHBIC
JaHHbIE, HEOOXOIUMBIE IS

peleHus 3a1a4, OLEHUBATh PEaJIiCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETUYNHBL;

—pacrno3HaBaTrh IpobJeMbl, KOTOPbIE MOXKHO PEIIUTh TP MOMOLIH (PU3HUECKUX METO/IOB; B
OIMCAaHUU UCCIIE0OBAHNUS BbIIESTh IPOBEPSEMOE MPEANOIOKEHUE (TUIIOTE3Y), pa3anyarh U
MHTEPIPETUPOBATD [OTYUEHHBIN pe3ysibTaT, HAXOAUTh OIIMOKH B XOZ€ OIbITA, /1eJIaTh BBIBOJbI
10 €r0 pe3yJibTaTaMm;

—TIPOBOIUTH OTBITHI MO HAOMIONCHUIO (PU3HUECKUX SIBIEHUN WIN (PU3UMUECKUX CBOIMCTB TeI:
bopMynHpOBaTh IPOBEPSIEMBIE MTPEIIONOKEHHSI, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py/IOBaHNs, 3aMCHIBATh X0 OITBITA U ()OPMYITHPOBATH BBIBOJIBI;



—BBINOJIHATH MPSIMbIC U3MEPEHUS PACCTOSHHUSI, BDEMEHH, MAcChl TeJia, 00bEMa, CHIIbI U
TEMITePaTypPhl C UCIOIb30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB; 3aMTUCHIBATH TOKA3AHHSI
prOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM IMOrPEIIHOCTH U3MEPEHUI;

—IPOBOIUTH UCCIITIOBAHKE 3aBUCHMOCTH OITHOM (DM3MUYECKOM BE/IMUHMHBI OT JIPYTOH C UCTIONB30BAaHUEM
NPSMBIX U3MEPEHUH (3aBHUCUMOCTH ITyTH PABHOMEPHO JABIDKYILIETOCS Teja OT BPEMEHH JIBIDKEHNS Tea; CUIIb
TPEHUSI CKOJTBKEHIS OT CHJIBI JIABJICHMSI, KauecTBa 0OPaOOTKH MOBEPXHOCTEH TEN M HE3ABUCHMOCTH CHITBI
TPEHHUS OT IIOIIAM COMPUKOCHOBEHUS TEJT, CUJTBI YIPYIOCTU OT YIJTMHEHHUS IPY>KUHBIL;

BBITAJIKUBAIOIICH CUITBI OT 00bEMA MOTPYKEHHOI YacTH Tella U OT IIJIOTHOCTH )KHJIKOCTH, €€
HE3aBUCUMOCTH OT IIJIOTHOCTH TeJia, OT IITyOMHBI, HA KOTOPYIO IMOTPYKEHO TEJ0; YCIOBHUI
TIJIaBaHMS TEJ, YCIOBHM PAaBHOBECHS phlyara 1 OJIOKOB); y4aCTBOBATh B INITAHUPOBAHUHT
y4eOHOI0 MCCIIEIOBaHUsI, COOUPATh YCTAHOBKY M BBITIONHSTH H3MEPEHUS, CICYS
MPEIJIOKEHHOMY TITaHy, GUKCHPOBATH PE3yJIbTaThI TOIYIEHHON 3aBUCUMOCTH (DPU3NIECKUX
BEJIMYHH B BUJIC TIPEIOKEHHBIX TaOJIUII U TPAPHUKOB, 1eJIaTh BBIBOABI IO pe3y/ibTaTaM
HCCIIEIOBaHUS;

—IIPOBOIUTH KOCBEHHBIE M3MEPEHNS (PU3NUECKUX BETMUUH (IIOTHOCTH BEIECTBA KUIAKOCTH M TBEPIIOTO
Tesa; CUJIa TPEHUSI CKOJILKEHNS; JaBJIEHUE BO3AyXa; BHITAIKMBAOLIAS CHIIA,

JIENCTBYIOMIAs HA MOTPYKEHHOE B )KUJIKOCTh TEI0; KOA((MUIIMEHT MOJIE3HOT0 JACUCTBHUS TPOCTHIX
MEXaHH3MOB), CJIEAYs IPEIIOKEHHON MHCTPYKIIMH: TIPU BHIMIOTHEHUH U3MEPEHUN COOMpPaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOW BEJIMUYMHBL;

—co0mroaTh MpaBuiia TEXHUKH 0€30IacHOCTH P paboTe ¢ 1abopaToOpHBIM 000PYI0BaHUEM;

—YyKa3bIBaTh IPUHITUIIBI ICHCTBUS IPUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMET], COOOIIAOIINECS COCY/AbI, 0apOMETp, phIYar, MOABUHBIA U HETIOABUKHBIN OJIOK,
HAaKJIOHHAS IUIOCKOCTB;

—XapaKTepU30BaTh PUHIIUIIBI ICHCTBHS U3YUYCHHBIX TPUOOPOB M TEXHUYCCKUX YCTPOMCTB C
OIOPOH Ha WX ONMUCaHUS (B TOM YHCJIE: TOAIUITHUKH, YCTPOUCTBO BOAOIIPOBO/IA,
THJIPABINYECKUI MTPECC, MAHOMETP, BEICOTOMED, IMOPIIHEBOH HACOC, apEOMETD), UCTIOIB3YS
3HaHUS O CBOMCTBAaX (PM3NUYECKUX SIBJICHUN U HEOOXONUMBIE (PU3NYECKIE 3aKOHBI U
3aKOHOMEPHOCTH;

—TIPUBOIUTH MPUMEPHI / HAXOAUTH UH(GOPMAIUIO O TPUMEpaX MPAKTUUYECKOTO UCIIOJIb30BAHUS
¢u3ndyecKux 3HaHUH B IOBCEAHEBHOM JKU3HU U1l 0OecredeHtst 0€30acHOCTH TpU 00palieHuu
¢ puOOpaMM U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 370POBbsI U COOJIOIEHUS HOPM
HKOJIOTMYECKOI0 TIOBEEHUS B OKpY KaloLEel cperie;

—OCYLICCTBJIATH 0T60p N CTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHeT B COOTBCTCTBUHU C 3aJTaHHBIM
IO CKOBBIM 3aIIpOCOM, Ha OCHOBC UMCHO U XCA 3HAHUU U HYTéM CPaBHCHHS pa3JIMIHBIX
HCTOYHHKOB BBIJC/IATH I/IH(bOpMaL[I/IIO, KOTOpast ABJIACTCA HpOTHBOpe‘II/IBOﬁ WM MOXKET OBITh
HGZ[OCTOBepHOﬁ;

—HCIIOJTH30BATh IMPH BHIMTOJIHEHUH YIEOHBIX 3aJIaHNH HAYYHO - TIOMYJIIPHYIO JIUTEPATYPy PU3HUECKOTO
COZICpKaHUs, CIIPAaBOYHBIC MaTepHalibl, PeCypchl ceTh MIHTepHeT; BiaieTh prUEMaMu
KOHCIIEKTHMPOBAHUS TEKCTa, IpeoOpazoBaHust UH(GOPMAIN U3 OTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBEHHBIC KPATKHUE MM ChbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIuu GU3HUECKOrO COMep KaHus, B TOM YHCIIC TyOIMYHO JeJIaTh KpaTKUe
COOOIIEHUS O pe3yJIbTaTax MPOCKTOB MIIM Y4ECOHBIX UCCIICIOBAHMI; ITPH ATOM I'PAMOTHO
MCIOJIb30BaTh U3YYCHHBINA MOHATUHHBIN anmapar Kypca (GU3HKH, COMTPOBOXKIATh BHICTYIUICHHE
Mpe3eHTalue;

—TIpY BBITIOJTHEHHUH Y4EOHBIX TIPOSKTOB U MCCIICIOBAHUIA pactpe/IessiTh OOS3aHHOCTH B TPYIIIIE B
COOTBETCTBHH C MIOCTABJICHHBIMH 33]Ja4aMH, CJIEIUTH 32 BBITIOJIHEHUEM TIaHA JISMCTBHIA, aIEKBaTHO



OLICHHBATh COOCTBEHHBIN BKJIA/I B JCITEIIHHOCTD TPYIIIBI; BBICTPAUBATh KOMMYHHUKAaTUBHOE
B3aUMOJICHCTBHE, YUUTHIBAass MHCHHE OKPY>KaIOIINX.
8 ki1ace :

[TpeameTHBIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD
yOOyJaromuxcsi yMEHUM
—MCIIOJIL30BAaTh MOHATHS: Macca U pa3Mephbl MOJIEKYII, TEIIJIOBOE ABM)KEHHUE aTOMOB U MOJIEKYT,
arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAIUTMUECKUE H aMOP(HBIC TeJla, HACKIICHHBIA U
HEHACHIIICHHBIN Map, BIAKHOCTh BO3/IyXa; TEMIIeparypa, BHYTPEHHSS SHEPTHsI, TSILIOBON
JIBUTATEINb; IIEMEHTAPHBIN dIIEKTPUUYECKUN 3apsii, AMEKTPUIECKOE TI0JIe, TPOBOAHUKH U
TUDJICKTPUKH, TTOCTOSTHHBIH JIEKTPHUECKHUI TOK, MATHUTHOE TTOJIE;

—pa3nuyaTh SBJICHNA (TEIIOBOE pacIIupeHHe/CKaThe, Terjonepeaaya, TeIioBoe paBHOBECHE,
CMauMBaHUE, KalWJUIAPHbIE SIBJIEHUS, UCTTapEHNE, KOHIEHCallHsl, IIaBJICHUE, KPUCTAIN3ALIHS
(oTBepaeBaHuE), KUIIEHHUE, TeIIoNepeaya (TernIonpoOBOAHOCTh, KOHBEKIIUS, U3TyUeHHE);
AIEKTPU3aLUs TeJl, B3aUMOEHCTBUE 3apsI0B, NEHCTBHS NIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMOJIECTBHE MarHUTOB, IEICTBHE MATHUTHOT'O I10JIs1 HA IIPOBOJIHUK C TOKOM,
ANEKTPOMAarHUTHAasl MHAYKLMS) TI0 ONIMCAHUIO UX XapaKTEPHbBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIMX JaHHOE (PU3NYECKOE SBJIECHUE;

—pacIio3HaBaTh NPOSABJICHNE U3YUEHHBIX (PU3UUECKUX SABJICHUHM B OKPY)KaIOIEM MHUDPE, B TOM
yycie GU3nYecKue IBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KalWJUISIPHBIE SIBIICHUS
B IIPUPOJE, KPUCTAILIBI B IpUpoOJE, u3itydenue CosHia, 3aMmep3aHue BOT0EMOB, MOPCKUE
Opu3bl, 00pa3oBaHuE POCHI, TyMaHa, HHEs, CHEra; NeKTpHUeCKue ABJICHUs B atMochepe,
AIIEKTPUUECTBO JKHUBBIX OPraHU3MOB; MarHUTHOE 1oJie 3eMi, Apeii( Noa0coB, poJib
MarHUTHOTO IOJIS AJI5 )KU3HU Ha 3emJie, OJIIPHOE CUSIHUE; IIPU 3TOM [1EPEBOIUTh
IPAaKTUYECKYIO 33a]jauy B Y4€OHYIO, BBIACIATH CyIIECTBEHHbIE CBOMCTBA/TIPU3HAKN (PU3HMIECKUX
SIBIICHUI;

—OIUCHIBATH N3YUEHHBIEC CBOMCTBA TN M (PU3MUECKUE SIBICHUS, UCIIONIB3Ys (pu3ndecKue
BEIMYUHBI (TeMIIepaTypa, BHyTPEHHSS SHEPIHsl, KOJIMUECTBO TEIIOTHI, YAeIbHAs
TETJIOEMKOCTh BEIleCTBa, Y/IebHas TEIJIOTa IJIaBJICHHs, YAeIbHAas TEMJI0Ta Iapoodpa3oBaHMs,
yZeJbHas TEIJIOTa CrOPaHHs TOIUINBA, KO3(P(UIIMEHT TOJIE3HOTO IeHCTBHS TEIIIOBOH MAIIIMHEI,
OTHOCHTEIIbHAS BIAXXHOCTh BO3/yXa, 3JEKTPUUECKUI 3apsil, CHIa TOKa, SIEKTPUIECKOe
HapsOKEHHe, COTPOTUBIICHHUE MTPOBOIHUKA, Y/IETbHOE COPOTHUBIICHHE BEIlleCTBa, paboTa U
MOIIHOCTbH IEKTPUUYECKOTO TOKA); TIPU OMMCAaHUH MPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIIOJIb3yEMBIX BEJIMUMH, 0003HaUEHUS U €JUHULIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UUECKYIO BEJIMUYUHY C APYTUMH BEJIMYMHAMHU, CTPOUTH I'pahuKu
M3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUUNH;

—XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SABJICHUS U IIPOLIECCHI, UCIIONIb3YsI OCHOBHBIE
MOJIOXKEHUS MOJIEKYJISIPHO - KHHETHYECKOM TEOPUU CTPOEHUS BEIIECTBA, IPUHIIMII
CYIEpIIO3ULIMHU I0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMma i
ydacTka 1en#, 3akoH Jxoyns—IJleHna, 3aKkoH CoOXpaHEHHsI SHEPruu; IpU TOM J1aBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIIUCHIBATh €r0 MaTEMaTHYECKOE BbIPaXKEeHUE,;

—OOBACHATH PU3NUECKUE POLIECCHI U CBOMCTBA TEJI, B TOM UKCIIE U B KOHTEKCTE CUTYalUi
MPAKTUKO - OPUEHTUPOBAHHOIO XapaKTepa: BbIABISATH IPUUMHHO-CIIECACTBEHHbBIE CBSI3U, CTPOUTh

1 oObsicHeHHe U3 1—2 ToruuecKux 1naroB ¢ onopoit Ha 1—2 n3y4eHHbIX CBOMCTBA (Pr3HUECKUX
ABJICHUH, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

—pemath pacuéTHbIE 3a/1auu B 2—3 JIeHCTBHUSI, UCIIOIB3YS 3aKOHBI M ()OPMYIIbI, CBS3BIBAIOIIINE
(du3Mueckre BeIMYNHBL: Ha OCHOBE aHa/IN3a yCIOBUS 33/1aul 3allUChIBaTh KPaTKOE YCIOBUE,
BBISIBJIATH HEOCTATOK JaHHBIX JJIsl pELICHUs 3a/1aul, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEeoOXonUMbIe 7S € pelIeHus, TPOBOJUTH pacu€Thl U CPABHUBATH MOJYYEHHOE 3HaUCHHE
(Gu3nYeCKON BEIMUYNHBI C U3BECTHBIMU JAaHHBIMU;



—pacCiio3HaBaTb HpO6J’ICMLI, KOTOPbIC MOKHO PCUIMTD ITPU ITOMOIIH Q)HSHQGCKI/IX MCTOAOB,
HCIIOJIB3YA OIMMCAHUEC UCCIICA0OBAHMS, BBIACIIATH IMIPOBCPACMOC NPCAIIOJIOKECHUE, OLICHUBATD
MMPaBUJIbHOCTD IOPAJKa IIPOBCACHUA UCCIICAOBAHUA, ACJIaTh BBIBOAbI;

—TIPOBOAUTH OMBITHI O HAOMIOACHHUIO PU3NUECKUX SBJICHUHN WU (PU3UUYECKUX CBOMCTB TEl
(KamuJUIsIpHBIC SIBJICHUS, 3aBUCHMOCTD JAaBJICHUS BO3IyXa OT €ro o0béMa, TeMIlepaTyphl;
CKOPOCTH TIpOIIecca OCThIBAHMSI/HATPEBAHUSI TP U3ITyYEHUU OT IIBETA
M3ITYYaroNIel/TOrIoIaroIIeld TOBEPXHOCTH; CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEpaTyphl
JKUJKOCTH U IIJIOIAU €€ MOBEPXHOCTH; NIEKTPU3ALUs TENI U B3aNMOJIEHCTBUE IJIEKTPUUECKUX
3aps/10B; B3aUMOJIECTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH
MOCTOSTHHBIX MarHUTOB; NEUCTBUSA MATHUTHOTO MOJI Ha TPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHuTa, CBOMCTBA MEKTPOABUTATENS IIOCTOSIHHOTO TOKa): OPMYIHPOBATH
poBepseMble MPEANOIOKEHUs, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOT0 000py10BaHNUS;
OIKCHIBATH XOJ] OMBITAa M POPMYIMPOBATH BHIBOIBI,

—BBINOJIHATE IIPAMBbIE U3MEPEHUSA TEMIIEPATYPBI, OTHOCUTEIBHOM BIa’KHOCTH BO3/yXa, CUJIbI
TOKA, HANPSKEHUS C MCII0Ib30BAHNEM aHAJIOTOBBIX IPUOOPOB M JATYMKOB (PU3NUECKUX
BEJIMYMH; CPABHUBATh PE3YyJIbTAThl H3MEPEHUH C y4ETOM 3aJJaHHONW aOCOMIOTHON MOrPEIIHOCTH;

—IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTHU OJHON (PU3MUECKOM BETUYUHBI OT APYTOH ¢
HCIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONIPOTUBIIEHUS IIPOBOIHUKA OT €r0
JUIMHBI, IUIOIIA/IH ITONIEPEYHOI0 CEYEHMS U YAECIBbHOIO COIPOTHUBIICHUS BELIECTBA TPOBOIHUKA;
CHJIBI TOKA, UYIIETO Yepe3 MPOBOAHUK, OT HANIPSKEHMS HA IIPOBOJHUKE; UCCIIEIOBAHUE
IIOCJIEIOBATENILHOIO U N1apaJlIeIbHOTO COEAMHEHNH TPOBOAHUKOB): INIAHUPOBATh UCCIIEI0BAHUE,
coOMpaTh yCTAaHOBKY U BBINOJHATH U3MEPEHUS, CIeys MPETIOKEHHOMY IIJIaHy, (PUKCHPOBATh
pEe3yJbTaThl HOTYYEHHOMN 3aBUCUMOCTH B BHJI€ TaOJIUI ¥ TPaUKOB, 1eJ1aTh BHIBOABI 110
pe3ynbTaTaM UCCIIEIOBaHUS;

—IIPOBOJNTH KOCBEHHBIEC M3MEPEHHs (PU3NUECKUX BEIUYHH (YelbHas TeMIOEMKOCTh BEIIECTBA,
CONPOTHUBIICHN € TPOBOAHNKA, PA0OTa M MOIITHOCTH 3JIEKTPUUECKOTI'0 TOKA): TUIAHUPOBATh
U3MEpEeHHsI, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIYs MTPEIOKEHHON HHCTPYKIINH, U
BBIYMCIISATH 3HAUEHUE BEJIMYHHBL

—CO6J'IIO}IaTI) IMpaBujia TCXHUKHU 0€e30macHOCTH npu pa60Te C J'Ia60paTOpHBIM O60py210BaHI/IeM;

—XapaKTepu30BaTh MPUHIIHUITBI JEHCTBUS U3YYEHHBIX PUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OIIOpOi Ha MX onucaHus (B TOM YHCIIE: CUCTEMA OTOIIEHUS JIOMOB, TUTPOMETP, NapoBas
TypOMHA, aMIIEpPMETP, BOJIILTMETP, CUETUMK IEKTPUUECKOH IHEPTUH, AIIEKTPOOCBETUTEIIbHbIE
puOOpBI, HarpeBaTeIbHbIE AEKTPONPUOOPHI (IPUMEPBI), TEKTPUUECKUE IPEJOXPAHUTEIIN;
ANIEKTPOMArHUT, 31€KTPOIBUraTeNb MOCTOSIHHOTO TOKA), MCIIONb3ys 3HAaHUA O

CBOMCTBaX (PM3NUECKUX ABJIEHUN U HEOOXOIUMbIE (PU3MUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCThIE TEXHUUYECKHUE YCTPOUCTBA U U3MEPUTEIIbHBIE IPUOOPHI I10 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (’KHIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHErO CrOPaHus, 31EKTPOCKOI, PEOCTaT); COCTABISITh CXEMBbI AEKTPUY ECKUX
Lernel ¢ MocIe10BaTeIbHbIM U MapaljIeIbHbIM COEAMHEHUEM IEMEHTOB, Pa3iMyas yCIOBHbIE
0003HaUEHMsI 2JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

—TIIPUBOJUTH IPUMEPHI/HAXOAUTH HH(POPMALIKIO O IPUMEPAX MPAKTUUECKOTO UCIOTb30BaAHUS
¢u3nyecKux 3HaHUI B MOBCEIHEBHOM KU3HU 715l 0OecredeHns 6€30MacHOCTH MpU 00 palieHun
¢ npubo- paMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 37]0POBbSI U COONIIOACHUS HOPM
IKOJIOTMUYECKOr0 TOBE/IEHUS B OKPYKAIOIEH CPEAE;

—OCYILIECTBIATH MOUCK HH(pOpMaMKi PU3NIECKOTO coflepkaHus B ceTu VIHTepHEeT, Ha OCHOBE
MMEIOIMXCS 3HAHUW U TYTEM CpPaBHEHUS JIONOJHUTENbHBIX HCTOUHUKOB BbIJIENISThH
MH(pOpMaIMIO, KOTOpas SBJSETCS IPOTUBOPEUMBON HIIM MOXKET ObITh HEZJOCTOBEPHOI;



—MHCIMOJb30BaTh IPYU BBINOJHEHUN Y4EOHBIX 3aJaHUI HAy4yHO - IOMYJIAPHYIO JIUTEPATYpy
($u3nYeCcKOro coepkanus, ClipaBOUYHbIe MaTepHallbl, pecypchl cetu IHTepHeT; BiajeTh
npuéMaMu KOHCIEKTUPOBaHUS TEKCTA, TpeoOpa3oBaHus HHPOPMAIIMK U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

—C03/1aBaTh COOCTBEHHBIC ITMCHbMEHHBIC U KPATKUE YCTHBIC COOOITIeH!s1, 000011ast nH(pOopMaIuo 13
HECKOJIbKHMX UCTOYHHKOB (DU3UYECKOTO COAEPIKAHMS, B TOM YHCIIE ITyOIMYHO TPEICTABIIATH
Pe3yNbTaThl IPOEKTHOM MITH UCCIIEA0BATENBCKON IEATENIEHOCTH; IIPH TOM I'PaMOTHO MCIIOJIb30BaTh
M3y4YEHHBIN MOHATUIHBIN amnmapar Kypca (PU3HKH, COTPOBOXKIATh BHICTYTUICHHE TIPE3EHTaIMEH;

—TIpH BBITMIOJITHEHUH Y4eOHBIX MPOEKTOB M UCCIIE0BaHUN (PU3HUECKIX MTPOIIECCOB PaCIpeieisTh
00SI3aHHOCTH B Tpynne B COOTBETCTBUU C ITOCTABJICHHBIMU 3aJladaM U, CJICIUTD 3a BBIITOJHEHUEM I1JIaHa
JIEHCTBUI 1 KOPPEKTUPOBATH €TI0, aJICKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ] B ACSTSIILHOCTh IPYIIIILI;
BBICTpanBaTb KOMMYHUKAaTUBHOEC BSaI/IMO,I[CI\/’ICTBI/Ie, IIPOSABJISASA TOTOBHOCTD pa3speiiarb KOH(I)J'H/IKTBI.

9 kJacc :

[TpenMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpakaTh c(HOPMUPOBAHHOCTD Y
o0yJaromumxcst yMeHui:

—MCII0JIb30BaTh IIOHATHS: CUCTEMa OTCUETa, MaTepUaibHasl TOUKA, TPACKTOPHsI, OTHOCHTEILHOCTh
MEXaHUUECKOTO IBIKEHUS, iedopMariust (yrpyrasi, IacTHIecKas ), TpeHHe, IEHTPOCTPEMHUTEIILHOE
YCKOpEHHE, HEBECOMOCTb U TIEPETPY3KH; LIEHTP TSDKECTH; aOCOITIOTHO TBEPLOE TEJO, LIEHTP TSHKECTH
TBEPIOrO TeNIa, PABHOBECHE; MEXaHUUYECKHE KOoJieOaHHsI U BOJIHBI, 3BYK, HH(PPa3BYK U YITPa3BYK;
3JIEKTPOMATHUTHBIE BOJIHBI, IIKaJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30pYKOCTh U
JTaJIbHO30PKOCTh, CEKTPbI HCIYCKAaHUS U MONIOLIEHUS; alb(a-, 6eTa- U raMMa-u3IydeHus,
H30TOIIbI, SAACPHAasA SHCPICTUKA,

—pas3jim4uarb ABJICHUA (paBHOMCpHOC 1 HCPAaBHOMCPHOC HpﬂMOJ’HAHeﬁHOC ABUIKCHUC, paBHOYCKOPCHHOC
HPSIMOJIMHEHHOE JABYKEHHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBMXKEHHUE IO OKPYKHOCTH,
B3aHMOI[eI>iCTBH€ TCJI, pPCAKTUBHOC IBUIKCHHC, KoyeOareIbHoe JBHIKCHHC (3aTyxa}0u11/Ie 1 BBIHYXICHHBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JIBM)KEHUE, OTPAXKEHUE 3BYKa, IPSIMOIMHENHOS
pacipocTpaHeHne, OTPAKEHUE U IIPEIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTPAyKEHHE CBETa,
Ppas3IoKEHUEC 0eJjIoro cBeTa B CIHEKTP U CIIOKEHUEC CIIEKTPAJIbHBIX IIBETOB, TN CIEPCH CBETA, CCTCCTBECHHAA
PaanOaKTUBHOCTH, BOBHUKHOBCHHUEC JIMHEHYaToro CIICKTpa I/I3J'IylleHI/I$I) I10 OIIMCAHWTO UX XaPAKTCPHBIX
CBOJCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE PU3UUECKOE SBJICHUE;

—pacrno3HaBaTh MPOsIBIICHHE N3YYEHHBIX (PU3NYECKHX SIBJICHUH B OKpY)KarolieM MUpe (B ToM
yrcie pu3nyecKkue sIBICHNUS B IPUPOJIE: IPUIIMBBI U OTIIMBBL, ABWKEHUE M1aHeT CoTHeUHOH
CUCTEMBI, PEaKTUBHOE JABM)KEHHE KHUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB )KHUBOTHBIMH,
3eMJIETPACEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 3X0, IIBETA TEJl, OITUYECKHUE SABJICHUS B
pupoze, OMOJOruuecKoe 1eiCTBIE BUIUMOTI0, YAbTPa(rUOIEeTOBOIO U PEHTI€HOBCKOTO
U3Jy4EeHU; eCTECTBEHHbIN paOaKTUBHbBIN (OH, KOCMUYECKHE JTIy4H, paAOaKTUBHOE
U3IIy4EeHUE IPUPOAHBIX MUHEPAJIOB; IE€IICTBUE paAOAKTUBHBIX U3JIy4YEHUI HA OPraHU3M
YeJIoBeKa), IPU 3TOM MEePeBOUTH MPAKTUUECKYIO 33/1auy B y4eOHYIO, BBIJICIATH CYIIECTBEHHbIE
CBOWCTBA/IPU3HAKU (DPU3UUECKUX SIBJICHUIA;

—ONMCHIBATh N3yYEHHbIE CBOWCTBA TeN U (PU3UUECKUE SBJICHUS, UCIOIb3Ys (PU3MUECKUE
BEJIMYUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBHKEHHUHU, YCKOPEHHUE,
nepeMellEeHte, 11y Th, YIIIOBask CKOPOCTh, CUJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOIHOIO MaJICHUs, BEC Tella, UMILYJIbC Tella, UMITYJIbC CUJIbI, MEXaHNYeCcKast paboTta
Y MOILIHOCTb, ITOTEHLIHAJIbHAS SHEPT U TeJa, TOJHATOrO HaJl TOBEPXHOCTHIO 3EMJIH,
NOTEHIIMAJIbHASI SHEPT Ul CKATOM MPYKUHBI, KHHETUUECKasi SHEPT Us, IT0JIHAsI MEXaHUYEeCKas
SHEPrus, MEePHOJl U YacToTa KoebaHui, IMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh
CBeTa, MOKa3aTesb MPEIOMIICHHUS CPEeIbl); TP ONMMCAHUH NMPABUIIBHO TPAKTOBATh (PU3HUECKUi
CMBICTI UCTIONIb3YEMBIX BETMUNH, 0003HAYCHNUS U SMHUIIBI (PU3MUECKUX BEIUYNH, HAXOAUTh
(bopMyJIBl, CBS3BIBAIOIINE JAHHYIO (PM3UUECKYIO BEIMUMHY C IPYTHMMHU BEIUYNHAMU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTHYNH;



—XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUE SIBIECHUS U IIPOLIECCHI, UCIONb3Ysl 3aKOH
COXPaHEHMs SHEPIUHU, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIMIT CYTIEPHO3ULIUK CHJI, TPHUHIIUI
oTHocuTeNnpHOCTU ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbI
OTpayKEHUsI U IPEIOMJICHHUS CBETA, 3aKOHBI COXPaHEHUSI 3apsI0BOTO M MACCOBOTO YHCEIT PU

AJICPHBIX PEAKIHUAX; IPH ITOM JaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alIMCHIBATh €ro

—O00BACHATH PU3NYECKHE MTPOLIECCH] U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTyal[Uil
IIPAKTUKO - OPUEHTUPOBAHHOIO XapaKTepa: BbISIBIISITH IPUYNHHO-CIIECTBEHHBIE CBS3H,
CTPOUTH 00BSCHEHHE U3 2—3 JIOTMYECKUX [IaroB ¢ OMopoii Ha 2—3 U3Y4YEHHBIX CBOMCTBA
du3nyeckux sBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; MaTeMaTH4eCKoe
BBIPAKECHUE;

—pemarh pacu€THbIE 3a7a4M (ONUPAIOIMECS Ha CUCTEMY U3 2— 3 ypaBHEHHUIT), HCIIONIb3YS
3aKOHBI ¥ (DOPMYITBI, CBSI3BIBAIOIINE (PU3MYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a yCIIOBHS 331a91
3aIMChIBaTh KPATKOE YCIOBUE, BBISBIIATH HEJOCTAIONINE WM N30BITOUHBIE JaHHbIE, BRIOUPATDH
3aKOHBI ¥ (POPMYIIBI, HEOOXOIMMBIE JJIsl PELIEHUS], IPOBOIUTH PACUETHI M OIICHUBATD
PEaTMCTUYHOCTh MOTy4YEeHHOTO 3HaYeHUs (PU3NUECKON BEIUYHHBI;

—pacIo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIINTh MPH MOMOIIN (PU3NIECKUX METO/IOB;
UCIIOJb3Ys OMHMCAHUE UCCIIEOBAHUS, BBICSTH IPOBEPsEMOE MPEANOIIOKEHUE, OIICHUBATh
NPaBUIBHOCTH MOPSIIKA TTPOBEICHHSI MCCIICIOBAHMS, I€TaTh BBIBOJbI, HHTEPIIPETHPOBATD
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

—IIPOBOIMTH OIBITHI IO HAOIIOICHUIO (PU3NICCKUX SBICHUN MM (PU3HUECKUX CBOMCTB TEI
(u3yueHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUsSI PHEPTUH; 3aBUCHUMOCTh MEepHo/Ia
KoJIeOaHU PY>)KUHHOTO MAasiTHUKA OT MAaCChI IPpy3a M )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
AMIUTATYBI MaJIbIX KOoJIeOaHU; IPAMOIMHEHHOE PACIpPOCTPAHEHHUE CBETA, PA3NIOKCHHE
0enoro cBeTa B CHEKTP; U3YYCHHE CBOMCTB M300paKEHUS B MJIOCKOM 3€pKalie U CBOICTB
M300paKeHus MpeIMeTa B COOMpAroIei JTMH3e; HaOMIOeHUE CIIOMIHBIX U JTMHEHYaThIX
CIEKTPOB M3TYyUEHHUS): CAMOCTOSITEIIbHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO Habopa
000pYI0BaHMST; OMUCHIBATH XOJT OMBITA M €T0 PE3YNbTaThl, (POPMYIIHPOBATH BHIBOJIBL;

—IIPOBOJIUTH TP HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHHH, OTIPE/IEeNsisl CPEAHEE 3HAaUCHHE
H3MepsieMol BeTMIHHBI ((POKyCHOE

paccTosiHIE COOMpAIOIIeH JIMH3bI); 000CHOBBIBATH BEIOOD CII0CO0a H3MEPEHUS/M3MEPUTETHHOTO
npubopa;

—IIPOBOJIUTH UCCIICIOBAHNE 3aBUCMOCTEH (DU3NYECKUX BETMYMH C HCIIOIb30BAHUEM TIPSMBIX
U3MEpEeHNH (3aBUCHMOCTB ITyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBM)KEHHHU 0€3 HauaJIbHON
CKOPOCTH; Ieproja KoeObaHni MaTeMaTnieckoro MasTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yIyia
OTpa)kKEHUs CBETA OT yIJIa MaJICHHS M yIiia IPEIOMIICHHS OT yIJia MMaJeHus ): TNIAHUPOBATh
UCCIIEIOBaHHE, CAMOCTOATEIILHO COOMPATh YCTAHOBKY, (PUKCHPOBATH Pe3yJIbTaThI MOTYIEHHON
3aBUCUMOCTH (PM3UYECKHX BETUYMH C yUETOM 3aJaHHOM MOrPEIIHOCTH U3MEPEHH B BUZIE
TabauIl U TpaUKOB, AETaTh BHIBOBI 10 pE3yIbTaTaM HCCIIeJOBAHMS;

—TIPOBOANUTH KOCBEHHBIE N3MEpEHUs (PU3MUECKUX BETUUHH (CPEIHSISI CKOPOCTh U yCKOPEHHUE Tela
IIPY paBHOYCKOPEHHOM JBIKEHHH, YCKOPEHUE CBOOOIHOTO MaACHNs, )KECTKOCTh TIPYKHHBI,
KO3 UIIMEHT TPEHHUS CKOJBKCHHS, MEXaHW4YeCcKas paboTa W MOIIHOCTh, YaCTOTA M IEPU O
KoJie0aHUI MaTeMaTu4eCcKoro U MPy>KUHHOTO MasiTHUKOB, ONITUYECKAs CUJIa COOMparoIien
JIMH3BI, PAHMOAKTHBHEIN (DOH): TUIAHUPOBATh U3MEPEHUS; COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIIIOJIHATH U3MEPEHUS, CIEAYSI PEAJIOKESHHON HHCTPYKIMH; BEIYUCISTh 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATh TIOJTYUYECHHBIE PE3YJIbTAThI;

—Cco0J101aTh IpaBUJIa TEXHUKH 0€30I1aCHOCTH MpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

—pa3nuyaTh OCHOBHBIE TPU3HAKHI H3YUYEHHBIX (PU3MYECKUX MOJIENei: MaTepuasbHas TOUKa,
a0COFOTHO TBEPIOE TEJI0, TOYCUHBIH NCTOYHHK CBETA, JIyY, TOHKAs JIMH34, TUIaHEeTapHas MOJICIb
aToMa, HyKJIOHHAast MOZIEN b aTOMHOTO 51/1pa;



—XapaKTepu30BaTh MPUHIIUIIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OIIOPOIl Ha MX OMMCaHUs (B TOM YHUCIE: CIIUAOMETP, JaTYMKH MOJIOXKEHUS, PACCTOSHUS U

YCKOpEHHUS,

paKeTa, 3X0JIOT, OYKH, TIEPUCKOI, (poToanmapat, ONTHUYECKHE CBETOBOABI, CIIEKTPOCKOIIL, T03UMETP,
KaMmepa BuiibcoHa), MCMOb3ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOIUMbBIC

(I)I/IBI/I"IGCKI/IG 3aKOHOMCPHOCTH;

—MUCII0JIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU U3y4EHHBIX TEXHUUECKUX YCTPOMCTB,
U3MEPUTEIILHBIX TPUOOPOB U TEXHOJOTUYECKUX IPOI[ECCOB IIPU PELICHUH Y4eOHO -
NPAaKTUYECKUX 33/1a4; ONITHYECKHUE CXEMBI JIJIs TOCTPOCHUS M300pakKeHNH B TNIOCKOM 3epKajie 1

coOuparolei JTMH3e;

—IIPUBOIUTH MIPUMEPBI/HAXOAUTH HH(OPMAIIHIO O TPUMEPax MPAKTUYECKOTO UCTIONB30BAHUS
¢bu3nyecKknX 3HaHUH B MOBCEIHEBHOM )KM3HHU I 0OecrieueHus: 0€301MacHOCTH Y 00paIEeHUH C
npubopamMu U TEXHUYECKUMU YCTPONCTBAMM, COXPAHEHUS 3/10POBbsl M COOIIOAEHUS HOPM

HKOJIOIMYECKOTO MTOBEICHUSI B OKPYXKAIOIIEH Ccpee;

—OCYILECTBIATh MOUCK UH(POpMaiK (HU3HUECKOTO coep kaHus B cetu MHTepHeT,
CaMOCTOATENLHO (POPMYIIHPYS TOUCKOBBIH 3a1poc, HAXOMUTH IyTH ONPEeNeHUs JOCTOBEPHOCTH
MOJIy4eHHON MH(POPMAIIMHN HAa OCHOBE UMEIOIINXCS 3HAHUHN U IOMOJHUTEIbHBIX UCTOYHUKOB;

—MCI0JIb30BAaTh MPH BBINOJIHEHUHU YUeOHBIX 3aJaHUI HAYYHO -TIONYIAPHYIO JTUTEPATYpy
(bu3nYeCcKoro coepKaHus, CipaBoOuHbIe MaTepHallbl, pecypchl cetu IHTepHEeT; BIajeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, Tpeodpa3oBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOM

CHUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHbIE TMCbMEHHBIEC M YCTHBIE COOOIIEHHS HA OCHOBE HH(POPMAIINU U3
HECKOJIbKMX HCTOUHUKOB (PU3NYECKOTO COMIEpKAHUS, TyOINUHO IPEICTABIATH PE3Y/bTaThl
IIPOEKTHOM MJIM UCCIIEI0BATENILCKOM JEATEIbHOCTH; IIPYU TOM I'PaMOTHO UC- I10JIb30BaTh
M3y4YEHHBIN MOHATUHHBIN anmapar U3y4aeMoro pasjena (U3UKd U COIPOBOXKAATh
BBICTYIIJICHUE Tpe3eHTallel ¢ yuéTOM 0COOEHHOCTEN ayIuTOPUH CBEPCTHHUKOB.

Temarudeckoe INJIAHUPOBAHHUE :

Ne m/m Ha3sanue pa3sneina

DJIEKTPOHHO — y4eOHble
MaTepuajbl

7 kjaacce :

1 Benenue ( 44)

https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/lesson/260
3/start/

2 [lepBoHauanbHBIE CBEIEHUS O CTPOCHUHU BelecTna ( 61)

https://resh.edu.ru/subject/lesson/153
3/start/

3 Bzaumoneiictue Ten ( 219)

https://resh.edu.ru/subject/lesson/148
8/start/

4 JlaBneHue TBepABIX TeN,KUAKOCTeN U razoB ( 214)

https://resh.edu.ru/subject/lesson/297
1/start/

5 Pa6ora u MmomHOCTh. DHeprus ( 124)

https://resh.edu.ru/subject/lesson/296
4/start/

6 PesepBHOE Bpems (rmoBTopenue) (5 4)

https://resh.edu.ru/subject/lesson/152
5/start/
https://resh.edu.ru/subject/lesson/153
7/start/



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2964/start/
https://resh.edu.ru/subject/lesson/2964/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1537/start/

8 ki1acc :

Tennosbie siBneHus ( 244)

https://resh.edu.ru/subject/lesson/298
7/start/

Onexktpuueckue siBiaeHus (254)

https://resh.edu.ru/subject/lesson/324
6/start/

DneKTpoMarHuTHBIE siBiIeHus (6 1)

https://resh.edu.ru/subject/lesson/258
8/start/

10

CaeroBble siBneHus (8 1)

https://resh.edu.ru/subject/lesson/300
7/start/
https://resh.edu.ru/subject/lesson/300
6/start/

11

PezepBHoe Bpemsi( moBTopenue ) (5 4)

https://resh.edu.ru/subject/lesson/297
9/start/

9 kJjacc :

12

3aKkoHBI B3anMONeUCTBUA 1 IBuxkeHus Ten ( 309)

https://resh.edu.ru/subject/lesson/313
1/start/
https://resh.edu.ru/subject/lesson/153
O/start/

13

Mexanuueckue kojaebanus 1 BOJHBL. 3BYK ( 164)

https://resh.edu.ru/subject/lesson/490
7/start/78497/
https://resh.edu.ru/subject/lesson/302
O/start/
https://resh.edu.ru/subject/lesson/301
7/start/

14

OnexktpomarautHoe nosie (20 )

https://resh.edu.ru/subject/lesson/301
O/start/
https://resh.edu.ru/subject/lesson/300
8/start/

15

CtpoeHue aroma 1 aTOMHOTO siipa. Mcnonb3oBanue
SHEPruM aToMHBIX sizep ( 209)

https://resh.edu.ru/subject/lesson/299
7/start/
https://resh.edu.ru/subject/lesson/299
S/start/

16

Crtpoenue u 3Bomonusa Beenennot ( 74)

https://resh.edu.ru/subject/lesson/154
S/start/
https://resh.edu.ru/subject/lesson/299
2/start/
https://resh.edu.ru/subject/lesson/299
1/start/

17

[ToBTOpHUTENBHO — 00OOmAOIUK MOIYJIb ( 94)

https://resh.edu.ru/subject/lesson/299
3/start/



https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/3007/start/
https://resh.edu.ru/subject/lesson/3007/start/
https://resh.edu.ru/subject/lesson/3006/start/
https://resh.edu.ru/subject/lesson/3006/start/
https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3008/start/
https://resh.edu.ru/subject/lesson/3008/start/
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2995/start/
https://resh.edu.ru/subject/lesson/2995/start/
https://resh.edu.ru/subject/lesson/1545/start/
https://resh.edu.ru/subject/lesson/1545/start/
https://resh.edu.ru/subject/lesson/2992/start/
https://resh.edu.ru/subject/lesson/2992/start/
https://resh.edu.ru/subject/lesson/2991/start/
https://resh.edu.ru/subject/lesson/2991/start/
https://resh.edu.ru/subject/lesson/2993/start/
https://resh.edu.ru/subject/lesson/2993/start/
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