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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs COCTaBJIeHA
HA OCHOBE TOJIOKEHUN M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTesbHON Tporpammel, npencrasieHHbix B ®I'OC 00O, a taxxke ¢
yuétoM (enepanbHOi pabouel mporpaMMbl BocuTaHus W KoHIlenuu mpenoaaBaHus
y4deOHOoTOo nipenMeTa « Du3nKay.

Conepxanue mporpaMMbl 1o  ¢GU3HMKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIMXCS U OPraHU3alvI0 U3y4eHUs! (PU3UKU
Ha JIeATEeNIbHOCTHOU OcHOBe. B mporpamme mo ¢u3NKe YUYUTHIBAIOTCS BO3MOXKHOCTH
ydyeOHOro mnpeamera B peanuzauuu TpedoBanuid OI'OC OOO Kk mIaHUPyEeMbIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yJibTaTaM OOYYEHUs, a TaKKe MEXIPEIMETHbIE
CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus.

[Iporpamma mo (pu3MKe yCTaHABIMBAET paclpeiesieHHe yd4eOHOro mMarepuaia Io
rogaM oOydeHus (MO Kiaccam), MOpeaiaraerT MNPUMEPHYIO IOCIEI0BATEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEIMETHOTO COJIEPKAHUS U YUuETe
BO3PACTHBIX 0COOEHHOCTEN O0YyYArOIINXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIN
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TIPEIMETY .

®dusnka SBISETCA CHUCTEMOOOPA3YIOIIUM [IJIsi €CTECTBEHHOHAYUYHBIX Y4EeOHBIX
MPEAMETOB, MOCKOJIBbKY (PU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUIA,
M3y4aeMbIX XUMHEH, Ouoyiorueil, actpoHoMuei u ¢uzndecko reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPa, NPENOCTaBIsieT Haubosee sCHbIe
oOpasibl MPUMEHEHUsT HAyYHOrO METOJla TO3HAHMs, TO €CTh CIOoco0a MOMydeHUS
JOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 raaBHBIX 3a7a4  (U3MYECKOrO O0Opa3oBaHMsI B CTPYKType oOOIIero
oOpa3oBaHUsI COCTOMT B (DOPMHUPOBAHUM E€CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue ¢us3uku Ha 0a30BOM YpPOBHE NIpENINoiaraeT OBJaJCHHUE CIEAYIOIIMMU
KOMIETEHTHOCTSAMM, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

®HAYYHO OOBSICHATD SBJICHUS,

®OIICHUBATH U TOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEOBAHMUS;

SUHTEPIIPETUPOBATH JAaHHBIE U UCIIOIb30BaTh HAYUHBIE JI0Ka3aTebCTBA JJIs
MOJTyYEHHUS BBIBOJIOB.

enu u3ydyeHus Gu3NKu Ha ypOBHE OCHOBHOTO OOIIEro 00Opa3oBaHus OMpeeICHBI
B Konnenmuu npenonaBanus yudeOHoro mnpeamera «®Pusmnka» B 00pa3zoBaTENbHBIX
Opra”u3anusax Poccuiickon Oenepauuu, peanu3yroLmx OCHOBHBIC
oOmeoOpazoBareNbHbIE  TPOTPaMMbl,  yTBEpXKAEHHOW  pemienneM  Kosuteruu
MunmnctepcTBa npocsemieHus: Poccuiickoit denepanuu (mporokoi ot 3 aexabps 2019
r. No ITK4BH).

Heau ndyyenuss Gpu3uKu:

eIpUOOpPETEHNE MHTEpPEca U CTPEMJICHUS! OOYyHarOUIMXCS K HAYYHOMY H3YUYEHHUIO

PUPO/JIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



®pa3BUTHE NPEJCTABICHUA O HAYYHOM METOJe MO3HaHus U (popMHpOBaHHE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPY KAIOUIUM SIBICHUSM;
e popMUpOBaHUE HAYYHOTO MHMPOBO33PEHHUS KaK pe3yJbTaTa M3yYEHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;
epopMupoBaHUE TMPEACTABICHUNA O pOIM (PU3UKU [JIsI Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
epa3BUTHE NPEJCTABICHUN O BO3MOXHBIX cepax Oyaymiei mpodeccrnoHamIbHOMI
NeSATETPHOCTH, CBI3aHHOU C (PM3UKOM, TTOATOTOBKA K JalbHEUIIIEMY O0YUYEHUIO
B 3TOM HalpaBJICHHUH.
JlocTmkeHne 3TuX Iefiel mporpaMMbl Mo (pU3uKe Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOIMINX 3a1aY:
e[IpuOOpETEHNE 3HAHMN O JAUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
e[IpUOOpPETEHNE YMEHUN ONUCHIBAaTh W OOBSICHATH (PU3UUECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJYYEHHBIX 3HAHU;
®OCBOCHHME METOJIOB PELIECHUSI MPOCTEHIINX pacyETHBIX 3a/1ay C MCIOIb30BaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;
epa3BUTHE YMEHMH HaONIOAAaTh NPUPOAHBIC SBJICHUS M BBINOJHATH OIBITHI,
nabopatopHble  pabOTBl U SKCHEPUMEHTAIbHBIE  HCCIEIOBaHUS  C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;
®0CBOCHHE TMPUEMOB pPabOThl € HUHPOPMALMEH (PU3HMUECKOTO COJEpKAHMUS,
BKJItOYass MH(GOPMAILIMI0O O COBPEMEHHBIX JOCTI)KCHUAX (GHU3UKH, aHaIU3 |
KPUTHUYECKOE OIIEHWBaHNE WH(OPMAIINH;
®3HAKOMCTBO €O cdepamu NpOoPEeCCHOHATBHONU JEATENbHOCTH, CBSI3aHHBIMH C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMU Ha JOCTHUXEHHSIX
(bu3HUecKoi HayKu.
Ha wusyuenue ¢usuku (0a30BbIi YpPOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi oTBoAUTCS 238 yacoB: B 7 kiacce — 68 4dacoB (2 vaca B Hejenw), B 8
Kiacce — 68 yacoB (2 vaca B Henmeno), B 9 kmacce — 102 ygaca (3 yaca B Heenio).

[Ipensaraempiii B mporpamme mno (u3uke mnepeyeHb JTadopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHJATENIbHBIN XapakTep, YUHMTENb JeJlaeT BBIOOP MPOBEACHHS
7a00paTOPHBIX pabOT M ONBITOB C YYETOM HWHAUBUAYAJIBHBIX OCOOEHHOCTEU
oOyyJaroumxcsi, CIHUCKa HSKCIEPUMEHTANbHBIX 3aJaHui, NpenJaraéMblx B pPaMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa 1o (U3UKe.



COILEPKXAHUE OBYYEHUASA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®uszuka — Hayka O unpupone. SBinenus npupoxasl. Dusnueckue SBICHUA:
MEXaHUYECKHUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuyuHbl. M3mepenuwe (Qusnyeckux BeauuuH. DuU3NUECKHE
npubopsl. [lorpemHocts n3mMepennii. MexayHapoaHasi cucTemMa €JIMHHIL.

Kak ¢usuka wu japyrue eCTECTBEHHbIE HAyKH  HW3y4aloT TMPUPO.Y.
EcTecTBeHHOHAYUHBIN METO/| MO3HAHUS: HAOJI0IEHNE, IOCTAHOBKA HAYYHOI'O BOMPOCa,
BBIIBUKEHUE  THUIIOTE3, OKCIEPUMEHT IO IMPOBEPKE THUIMOTE3, OOBICHEHHE
HaOmopaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUNA C MTOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, YJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®Ouznyeckue MpHOOPHI W MpoLEAypa MNPSMBIX W3MEPEHUN aHaJIOrOBBIM U

1U(ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre UEHbl IeJIEHUs NIKaJIbl U3MEPUTEIBLHOTO Tprbopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.
Omnpenenenue pa3MepoB MaJbIX TEIl.
N3Mepenne temnepaTrypbl IpH MOMOILIU XKUJKOCTHOTO TEPMOMETpPA U J1aTYMKa
TEMIIEPATYPHI.
6. IlpoBeneHue wucciaenoBaHus IO TPOBEPKE THUIOTE3bl: AAIBHOCTb IOJIETA
HIapuKa, MyLIEHHOIO TOPU30HTAIILHO, TEM O0JIblIIE, YeM OO0JIbliIe BBICOTA ITyCKa.

Pa3zpnea 2. [lepBoHayaibHbIe CBEACHUS O CTPOCHUM BELIeCTBA.

CrtpoeHue BemniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBuxenue yactul] BeniecTBa. CBS3b CKOPOCTH  JABMKEHUS YacTHI[ C
temnepatypoil. bpoyHoBckoe naBuxenue, auddys3us. BzaumopaelcTBue YacTuil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHE TIa30B, >KUIKOCTEW W TBEPABIX
(kpucTayuinyeckux) Ted. B3auMOCBsA3b MeEXIy CBOWCTBaMHU BEIIECTB B pa3HbIX
arperatHbIX COCTOSHUAX W HMX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpavuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHUSL.

2. Habmonenue nuddysun.

3. HaOmionenue siBieHH, OOBSICHSAIOMIMXCSA MPUTSKEHUEM WU OTTAIKMBAHUEM

YacTHI] BEUIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka nuameTpa aToMa METOJAO0M PSJIOB (C UCTOJIb30BaHUEM doTorpaduii).

2. OnBITHI 110 HAOIIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

abrwnE



Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.

MexaHnuueckoe JBH)KEHHE. PaBHOMEpHOE UM HEPABHOMEPHOE JBHIKEHHE.
Ckopocts. CpenHsii CKOPOCTh IpPH HEPAaBHOMEPHOM JABWXKEHUHU. Pacuér nytu wu
BPEMEHU JABUKCHUS.

SBneHue wuHepHMU. 3aKOH HWHEpUHUHM. B3auMopaelcTBHe Ten Kak MIpUYMHA
M3MEHEHUSI CKOPOCTH JIBMXKEHMS Tell. Macca kak mMepa MHEepTHOCTH Tena. [1noTHOCTh
BenecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMaA BEIIECTRA.

Cuta kak XapakTepHUCTHKA B3auMojiecTBusA Tell. Cuila ynpyrocta u 3akoH I'yka.
N3MepeHne cuibl ¢ MOMOUIBIO JUHAMOMETPA. SIBIEHUE TATOTEHHUS M CHJIA TSKECTH.
Cuna TsxecTH Ha JApyrux IuiaHerax. Bec tenma. HeBecomocts. CrioxkeHue cwuil,
HaIIPaBJICHHBIX MO OAHOUN mpsamoi. PaBHoxaeicTByromas cwi. Cuina TpeHusd. TpeHue
CKOJIb)KEHHS M TPEHHUE NOKOs. TpeHue B MPUPOAE U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHn4ecKoro JIBHKEHHS TeNa.
N3MepeHue ckopoCcTH MPSIMOJIMHEITHOTO JBUKECHUS.
HaOntonenue siBieHUs] THEPIUU.
HabGnronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE MaccC 10 B3aUMOAECHCTBUIO TE.
. CroxxeHue cui, HalpaBJIEHHBIX 11O OAHOUN MPSIMOiA.
./Ia6opamopubte pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABHKEHHUS (IIapUKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).
2. OmpepeneHne CcpeaHEl CKOPOCTH CKOJIBKEHHMsS Opycka WIM IIapukKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.
4. OnbIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh pacTshkeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca
TEeJIa U XapaKTepa CONMPUKACAOIINXCS IIOBEPXHOCTEN.

Pasneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHHUS W yBEJIUMYEHMs JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTD JIaBJIEHUs raza ot o0béMa, Temiepatypsl. llepenaya naBneHus TBEpIALIMU
TeaMM, JKHAKOCTAMH U Tra3amu. 3akoH [lackama. IIHeBMaTuueckue MalIUHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIyOWHBL. ['HMIpocTaTuyeckuii mapajokc.
CooOmraromuecs cocypbl. [ napaBnuyeckie MEXaHU3MBbI.

Atmochepa 3emumn u atMmochepHoe naBieHue. [IpudmMHBI CylIeCTBOBaHUS
Bo3nymHOW oOonouku 3emiu. Onweit  Toppuuermm. M3mepenue armochepHOTO
JaBJeHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 M3MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBHE XMAKOCTH M Ta3a Ha MOIPYyKEHHOE B HUX TeJO. BrlTaskuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYyPHl.

2. llepenaua naBneHus KUAKOCTHIO U Ta30M.

3. Coobuiaroniecs: Cocyasl.
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I'mppaBnuuecknii nmpecc.
[IposiBnenue nercTBust aTMOC(EpHOTO TABICHHUS.
3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTrPYKEHHOW YacTH Tella U
TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITATKHBAOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.
8. YcnoBue mimaBaHUs TeJ: IUIABAHHWE WIIA TOTPYKEHHE TET B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U KUJKOCTH.
Jlabopamopnwie pabomul u onvimol.
1. UccnenoBanue 3aBMCUMOCTH Beca Tejla B BOJIe OT 00BbEMa MOTpyKEHHOW B
AKUJKOCTh YaCTH TEJIA.
2. OrmpepeneHne BITAIKUBAIONIECH CHIIbI, ACHCTBYIONIEH Ha TENO, MOTPY>KEHHOE B
KUJIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIONIECH CHUJIbI, JEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.
4. OnbIThl, JACMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIEH Ha TEJO B >KUIKOCTH, OT 00bEMa MOTPYKEHHOW B KUIKOCTh
YaCTH TeJa U OT MIIOTHOCTHU KUJIKOCTH.
5. KoHctpyupoBanue apeoMeTpa Wi KOHCTPYHPOBAHUE JIOJAKH U OTIpeIeSIeHUE €
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEpPrus.

Mexanuueckas pabota. MOIHOCTb.

[IpocThie MEXaHU3MBI: pbIyar, 010K, HAKJIOHHAs TJI0CKOCTh. [IpaBuiio paBHOBecUs
peiuara. [IpuMeHeHue mpaBuiia paBHOBECHSI pbhluara K OJIOKY. «30JI0TOE MpaBUIIO»
mexanuku. KITJI npoctsix Mmexanu3zmMoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas  dHeprus. KuHernueckas W NOTEHUUAIbHAs  DHEPIUS.
[IpeBpailieHrie OHOTO BHUJIa MEXAHUYECKOW SHEPTrUU B APYroil. 3aKOH COXpaHEHUs
SHEPTrUH B MEXAHUKE.

Jlemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue pabOThl CUJIbI TPEHHUS MPU PAaBHOMEPHOM JIBIDKEHUU Teja IO

TOPU30HTAIBHON OBEPXHOCTH.
2. UccnenoBanue ycnoBuil paBHOBECHS pblyara.
3. Usmepenue KII/] HakTOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPIHH.
8 KJIACC
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Pa3zneu 6. TeruioBbie AiBJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHN CTPOCHUS BEILIECTBA.
Macca u pasmepbl aroMOB MW MOJEKYJ. OIBITHI, MNOJITBEPKIAONIME OCHOBHBIC
TMOJIOKEHUS] MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPAOro, KUIKOTO M Ta3000pa3HOTO  COCTOSTHUN  BEIECTRBA.
Kpucrannmuueckue u amopdueie Tena. OObsSCHEHHME CBOWCTB Ta30B, JKHAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW  MOJIEKYJISIPHO-KUHETUYECKOM  TEOPHUH.
CmaurBaHU€ M KaOWJUISIPHBIE ABJIEHUS. TenIoBoe paclInpeHue U CKaTue.



Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO JBUXKEHUS YACTHII.
Baytpennsis sneprus. CriocoObl W3MEHEHUS BHYTPEHHEH SHEPruu: Tervionepenada u
coBepmieHne paboTel. Buael Temmomepenayw:  TETUIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KonuyecTtBo TemmoTel. YaenabHas TEIUIOEMKOCTh BeEIeCTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YPpaBHEHUE TEIJIOBOTO OanaHca. [lnaBieHue u oTBepieBaHUE
KPUCTANIMYECKUX BEILECTB. YJIelbHas TerioTa IuiaBieHus. I[lapooOpa3oBanue u
koHneHcanusl. HMcmapenuwe. Kumenuwe. VYaenpHas TemjioTa mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHUS.

BrnaxHocTs Bo3yXa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner padoTel TernoBsix aurarenei KI1J[ remioBoro aeuratens. TemnaoBsie
JIBUTATEIIU U 3alIMTa OKPYKAIOIIECH CPEeIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TEIUJIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUSI.

Habntonenune nuddysumn.

HaOnronenue siBieHnit cMauyMBaHUS U KaMWLUIPHBIX SIBIICHUM.

Habntonenue TenioBoro pacimpeHus Ted.

N3MeHeHne naBiaeHUs rasa Ipd H3MEHEHHM 00BbEMa M HarpeBaHUU WJIU

OXJIOKJICHUU.

IIpaBusna uaMepeHus TeMIEPATypPHI.

Bue! Tennonepenayu.

OxnaxjaeHue Ipu COBEPIICHUN PaOOTHI.

. HarpeBanue nipu coBepiiieHur padOThl BHEIITHUMHU CUJIAMH.

10 CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11.HaGmronenue KUIeHus.

12.HabnrofeHue moCTOSHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13.Mopaenu TemI0BbIX JBUTATEIEH.

Jlabopamopnwie pabomul u onvimol.

1. OnbIThl IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKCHUS.

2. OTBITHI 110 BEIPANIMBAHUIO KPUCTAIIOB TTIOBAPSHHOM COJTM MJTH caxapa.

3. OmpITel MO HAOIIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XUIKOCTEH W

TBEPABIX TEIL.

Omnpenenenue gaBjIeHUS BO3yXa B Oa/IOHE IIMPUIIA.

OMnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro 00bémMa u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka rumore3spl JUHEHHONW 3aBHCUMOCTH JIJIMHBI CTOJIOMKA YKUIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTyPHI.

/. HaGmogenue W3MEHEHUSI BHYTPEHHEH OHEpPruu Tella B pe3yjbTare
Teryionepeaayr U padboThl BHEUTHUX CHJI.

8. HccnenoBanue sBIeHUS TEIJI0OOMEHA MPU CMEIIUBAHUU XOJIOAHOW U ropsiueit
BOJIBL.

9. OmnpenesieHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MPH TEIIOOOMEHE ¢
HarpeThiM METAJUTMYECKUM LIJTUHAPOM.
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10.Onpenenenue ynenbHON TEMIOEMKOCTH BELIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHusl.

12.0Onpenenenre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13.Onpenenenve yieabHON TEMIOTH TUIABICHUS JIb/A.

Pa3znen 7. JineKkTpruecKue U MATHUTHbIE SIBJICHUS.

Onextpu3anus Ted. JBa poaa anekTpUYecKUX 3apsaoB. BzaumonericTBhe
3apsbKEeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTB CUJIbI B3aUMOJCHCTBUS 3apsHKCHHBIX
TEeJI OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEK]TY T€JIaMu).

OnekTpuueckoe rmone. Hampsxk€éHHOCTh  dnekTpudeckoro mnojs. [IpuHnun
CYNEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn »snexktpuyeckux 3apsaoB. OJIEMEHTAPHBIA JIIEKTPUUYECKHM  3aps.
Crpoenue atoma. [IpOBOAHUKM M NUAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsaa.

DIIEKTPUYECKHUMN TOK. Y CJIOBHUS CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKA. MIcTOUHMKN
MOCTOSIHHOTO TOKa. JIEHCTBUSA 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.

Dnektpruueckas uenb. Cuna Toka. DIEKTpudeckoe HanpsikeHue. COnpoTUBICHUE
IIPOBOAHUKA. Y IENIBHOE COINPOTHUBIICHHE BemecTBa. 3akoH Oma I ydacTKa LEIH.
[TocnenoBarenbHOE U MapaIENbHOE COETUHEHUE ITPOBOJHUKOB.

Pabora u MOIIHOCTH 3JEKTpUYeCKOro Toka. 3akoH Jhxoyns—JleHua.
DJeKTpUUYecKrue LEeNU U MOTPeOUTEeNH 3JEKTpUUYEeCKOM sHepruu B ObITy. KopoTtkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHuThl. B3anMMOJEHCTBHE ITOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe nosie 3eMiId U €ro 3HaueHue JUis KU3HHA Ha 3emie. OnslT Opcrena.
MarsnuTHoe 1oJie 3JEKTPUYECKOTO TOKA. IIprMeHeHHne 3IeKTpOMarHuTOB B TEXHHKE.
JleficTBUE€ MarHUTHOTO IOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb IIOCTOSIHHOTO
ToKa. lcronp30BaHuE DIEKTPOABHUraresied B TEXHUYECKUMX YCTPOWCTBAX MW HA
TpaHCIOpTeE.

Onbitel Dapanesd. fIBneHue 3neKTpoMarHuTHOM uHAyKuuu. lIpaBunmo JleHna.
Onextporenepatop. CnocoObl MOMYUYEHUsI 3IEKTPUUYECKON IHEPTruu. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3alus Tell.

JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJEHCTBUE 3apSyKEHHBIX TEJI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMNA.
DnekTpocTaTuyecKass UHAYKIHS.

3aKOH COXPAaHEHMS JIEKTPUYECKHUX 3apSI0B.
[IpOBOIHUKY U JUBTIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
W cTouHMKN TOCTOSIHHOTO TOKA.

. JlencTBus 2IIEKTPUYECKOTO TOKA.

10 DIIEKTPUYECKUM TOK B )KUIKOCTH.

11.T"a30BBbIit paspsia.

12.VI3mMepeHne Criibl TOKa aMIIepPMETPOM.

13.U3mepenune 3IeKTPUIECKOTO HAIPSHKEHUS! BOJIBTMETPOM.
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14.PeocTaT 1 Mara3suH CONPOTUBICHUIA.

15.B3anmoeiicTBUE MOCTOSHHBIX MAarHUTOB.

16.MonaenupoBaHre HEBO3ZMOKHOCTH Pa3/ICICHUS ITOJIOCOB MarHUTA.

17.MonenupoBaHWE MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.0mmIT Opcrena.

19.MarauTHoOe€ 1oJie TOKa. DJIEKTPOMArHHuT.

20.le¥icTBHE€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

21.95eKTpoaABUTaTeNb MOCTOSTHHOTO TOKA.

22.UccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW MHIYKIIMH.

23.0mnbiThl Dapajes.

24.3aBUCUMOCTb  HaINpaBJEHUS HHIYKIUOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHUSI.

25.DJIeKTpOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1. OnpiThl 1O HAOMIOJCHUIO AJCKTPU3ALMU TEJI HUHAYKIUMEH U T1puU

CONPUKOCHOBEHHH.

HccnenoBanne OEWCTBUSA  DJIEKTPUYECKOTO MOJA HA MPOBOAHUKU U

TUDJIEKTPUKHY.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MTOCTOSTHHOTO TOKaA.

N3MepeHue u peryJImpoBaHUE CUIIbI TOKA.

N3MepeHue U peryJImpoBaHUE HANIPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, HWAYIIErO0 4YeEpe3 pe3ucTop, OT

CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

7. OmbIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCThH DJIEKTPUUYECKOTO COMPOTUBIICHUS
POBOJIHUKA OT €r0 JJIMHBI, INIOMAAU ONEPEYHOT0 CEYEHUS U MaTepHaia.

8. IlpoBepka mpaBuiia CIOXKEHUS HANPSOHKEHUHW TP TOCIE0BATEIIBHOM
COEIMHEHHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwiIa [ CHJIBI TOKAa MpPH Tapajuie]bHOM COEAMHEHUU
PE3UCTOPOB.

10.Onpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3UCTOP.

11.0Onpenenenre MOITHOCTH 3IEKTPUUECKOTO TOKA, BHIAEISIEMOMN Ha PE3UCTOPE.

12.ViccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, HWAYIIETO Yepe3 JammoyKy, OT
HaIpsHKEHUS Ha HE.

13.0Omnpenenenue KI1J[ narpeBarens.

14.VccnenoBanne MarHUTHOTO B3aUMOICUCTBUS MMOCTOSSHHBIX MarHUTOB.

15.M3yueHne MarHUTHOTO TOJISi TIOCTOSIHHBIX MarHUTOB MPH WX OOBEIUHEHUH U
pazzieneHun.

16.HccnenoBanue NeWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.00bITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYILIKHU C
TOKOM M MarHuTa OT CHUJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18.13ydeHue AeiCcTBUS MAarHUTHOTO TOJISI HAa MMPOBOIHUK C TOKOM.

19.KoHcTpyrnpoBaHue U u3y4eHue padoThl AIEKTPOJBUTATENS.

20.U3mepenue KI1/] anekTpoaBuraTebHON yCTaHOBKHU.

21.0mBbITBl 10  HCCIEIOBAHUIO  SIBJCHUSA  DJEKTPOMATHUTHOM  MHAYKIIWU:
UCCJIeIOBAHNE U3MEHEHUH 3HAYEHUS U HANPaBJICHUS] UHAYKIIMOHHOTO TOKA.

A
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9 KUIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanuueckoe  JIBWKeHHE. MarepuanpHas  Touka. (Cucrtema  OTCYETa.
OTHOCUTENIBHOCTh ~MEXaHMYECKOTO  JIBHKEHUA. PaBHOMEpHOE  MPSMOJUHEUHOE
nemxkeHne. HepaBHOMepHOe mpsMoJiMHEWHOe aBuxkeHue. CpenHsisi U MrHOBEHHas
CKOpOCTb T€Ja IPU HEPABHOMEPHOM JBUKCHUH.

Yckopenue. PaBHoyckopeHHOe npsaMoiauHeiiHoe nBuxkeHrne. CBoOoIHOE TafeHHeE.
OmnbiTel ['anunes.

PaBHOMepHOE [BUKEHHE TI0 OKpY>KHOCTH. Ilepmonm u wyactora oOpamieHus.
JIuHeliHas U yriaoBas CKOpocTU. LIeHTpoCcTpeMUTENTBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprorona. Bropout 3akoH Hperotona. Tperuit 3akoH HreroToHa.
[IpyHLIMI Cynepno3uuu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: CWJIa TPEHMSI CKOJIbKEHHS, CUia
TPEHUsI OKOSI, APYTUE BUJIBI TPEHUS.

Cunta TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOHOTO MaJICHHUS.
JBmxenune mnaHeT BoKpyr Comnua. IlepBas xocmuueckas ckopocts. HeBecoMocTs n
MEPETPY3KHU.

PaBHoBecue wmatepuanbHOl TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttema. M3MeneHnue wummyibca. MMmynbe cuiibl. 3aKOH COXpaHEHUs
UMIyJbca. PeakTMBHOE IBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa Cuil TSDKECTH, YHPYroCTH, TPEHHS.
CBsi3p osHepruu U pabotel. [loTeHIManbHAs »dHEprus Tena, MOAHATOrO Haj
IIOBEPXHOCTHIO 3eMiM. lloTeHImanbHas sHeprust CKaTtou MpyxuHbl. KuHetnueckas
sHeprusi. Teopema O KHUHETHYECKOW SHEPruU. 3aKOH COXPAHEHHS MEXaHWYECKOM

DHEPIUHu.
Jlemoncmpayuu.
1. HaGnrogeHne MEXaHMYECKOTrO JABM)KEHHSI Teja OTHOCHUTENIbHO pa3HbIX Tel
oTcufTa.
2. CpaBHeHHE TMyTel © TPACKTOPUN MBIDKEHUS OJHOTO M TOTO K€ Tena

OTHOCHUTEIFHO Pa3HBIX TeNl OTCUETA.

H3mepenne cKopoCcTH U YCKOPEHHSI IPSMOJIMHENHOTO IBUKECHHUSL.
HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHKEHUSI.

Habntoienue nBMXKEHUs Tesla o OKPY>KHOCTH.

Habmonenne MexaHMYECKHX SBJICHHUN, MPOUCXOMAIIMX B CHCTEME OTCYETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHU OTHOCHTEIHHO
KaOuHeTa (PU3UKH.

/. 3aBUCHUMOCTBH YCKOPEHHsI TeJla OT MacChl TeJia U IEHCTBYIOIIEH Ha HETO CUJIBL.
8. HabGnroneHnue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TE.

9. M3MmeHeHue Beca Tela Mpy yCKOPEHHOM JIBUKCHHH.

10.I1epenaya umiynbca Npyu B3aUMOICHCTBUY TEll.

11.TIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEll.

12.CoxpaHeHne UMITyJIbca TIPU HEYPYTOM B3aUMOICHCTBUH.

13.Coxpanenuie UMIyJbca Ipyu a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
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14 HaGmioneHne peakTUBHOTO JIBUXKEHUSI.
15.CoxpaHeHrie MEXaHMYECKOM HEPTUU IPU CBOOOTHOM MaJACHUU.
16.CoxpaHeHre MEXaHHYECKOW SHEPTrUU MpPH JABIKEHUU TeNa TOJ JACWCTBUEM

IIPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

2.

© oA

KoHcTpynpoBanue TtpakTa mjis pa3roHa H JAJIBHEUIIIET0 PaBHOMEPHOTO
JBYKCHUS [TApUKA WM TETICHKKH.

OmnpeneneHne cpeaHel CKOPOCTH CKOJIBXEHUS OpyCcKa WM JBM)KCHHS ITaprKa
110 HAKJIOHHOH TUIOCKOCTH.

OmnpeneneHue YCKOpPEHHS Tela TMPH PaBHOYCKOPEHHOM JABW)KCHHUH TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH TYTH OT BpPEMEHU IMPH PABHOYCKOPEHHOM
IBYKCHUH 0€3 HadaJIbHOW CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIM MPH PABHOYCKOPEHHOM JBIKEHUW 0€3 HadaIbHON
CKOPOCTH TMYTH OTHOCSTCS KakK PSJI HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBadne 3aBUCHMOCTH CHJIBI TPSHHSI CKOJTBKEHHS OT CHJTBI HOPMAJTLHOTO
JaBJICHUA.

Onpenenenue kodPphuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenue KECTKOCTU PYKUHBI.

Omnpenenenre pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Tejla IO
TOPU30HTAJILHOM MMOBEPXHOCTH.

10.0Ompenenenue paboThl CUIIBI YIIPYTOCTH TIPU MOABEME TPYy3a C UCIIOJIB30BAaHUEM

HCIIOABHMXKHOI'O M ITIOABHUXKHOI'O OJIOKOB.

11.3yuenue 3aKoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

KonebarenbHoe naBuxeHne. OCHOBHbIE XapPAaKTEPUCTUKH KoJieOaHUM: Mepuof,
4acToTa, aMIUIMTyAa. MareMaTH4ecKuil W MpYyKUHHbIM MasTHUKU. lIpeBpameHne
SHEPIrUM MPH KOJIeOATEIHHOM JABUKECHUM.

3artyxarone konebanusa. BeiHykJeHHbIe KojieOaHus. Pe3onanc. MexaHnudeckue
BOJIHBI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHBIE W momepeyHble BOJIHBI. J[inMHa
BOJIHBI M CKOpPOCTH €€ pacnpocCTpaHEHHs. MeXxaHMYeCKHE BOJHBI B TBEPIOM TeENE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbIcOTa TOHa. OtpaxeHue 3Byka. MubpaszByk u
yIABTPa3BYK.

Jemoncmpayuu.

1.

SEORFREN

HaGmonenne xojebanmii Ten TMOJA JEHCTBHEM CHJIBI TSDKECTH W CHUIIBI
YIIPYTOCTH.

Ha6monienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnronenue BoIHYXACHHBIX KOJIEOaHUM U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
Habnronenue 3aBUCMMOCTU BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTUYECKUI PE30OHAHC.

./Ia60pam0pubte pabomul u onvimeol.

1.

Onpenenenre 4acTOThl U MEpUOJia KoJeOaHU MaTEMaTUYECKOTO MasgTHHKA.



N

Omnpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil MPY>KUHHOTO MAasTHUKA.

3. UccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJeOaHNN MOBEUICHHOTO K HUTH TPpy3a
OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TEepUoAa KOJICOAHUN MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHUM rpy3a, MOABEIIEHHOTO K HUTH,
OT Macchl Ipy3a.

6. OmnbIThl, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh Mepuoia KoieOaHUW MPY>KUHHOTO
MasATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

7. N3mepeHue yckopeHusi CBOOOIHOTO MaJCHHUS.

Pa3zges 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DIJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
aneKTpoMarHuTHbIX BoJH. [llkama »nexkrpoMarHuTHbIX BOJIH. Mcmosib3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DneKTpoMarHuTHas nmpupona csera. CkopocTs cBeTa. BOJIHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. V3ydyeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C IOMOILIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIC SIBJICHUS.

JIyueBass Mozenb cBera. Mcrounuku cseta. [IpsMonuHETHOE pacHpoCTpaHEHUE
ceera. 3atmenuss CosHma u JlyHel. Otpaxkenue cBera. Ilnmockoe 3epkanio. 3aKoH
OTPaXKEHUS CBETA.

[Ipenominenue ceera. 3akoH npenomMiieHus cBeta. [loaHoe BHyTpeHHEE OTpakKeHHE
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

JInnza. Xon nyueit B nunH3e. OnTuyeckas cucrteMa (oTtoarnmnapara, MUKPOCKONa U
Teneckona. ['ma3 kak onTudeckas cuctemMa. bam3opykocTs U JanbHO30PKOCTb.

Pasznoxenue 6enoro csera B crekTp. OnbiTel HptoToOHA. CrioskeHre CeKTpalbHbIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tosrydyenne n300pakeHuil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontuyueckuid CBETOBO/I.

Xon ayyeil B cobuparoliiei InH3e.

XoJ1 Ty4er B pacCEUBAIOIIEH JIMH3E.

[Tonyuenue n300paxxeHui ¢ TOMOUIBIO JTUH3.

. [Ipunuun geiictBus poroanmnapara, MUKpOCKOIA U TEJIECKOIA.
10.Monuens ri1asa.

11.PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12.Tlony4yenue 6en0ro cBETa MpH CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.
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1. UccnenoBanue 3aBUCMMOCTU yTIJia OTPAXKEHUSI CBETOBOrO Jiyya OT YIJia
MaJIeHHUs.
N3yuyeHne XxapaKTEepUCTUK U300paKeHUs MIPEAMETa B INIOCKOM 3€pKalle.
3. UccnenoBanue 3aBUCUMOCTH yria MPEJIOMJICHHUS CBETOBOTO Jyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
[Tonyuenue n300pakeHN ¢ TOMOIIBI0 COOMPAFOIICH JIMH3HI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS W ONTUYECKOW CHIJIBI coOuparoiei
JIVH3BI.

6. OmbITHI 110 PA3TOKEHUIO OEIOr0 CBETAa B CHEKTP.

/. OnpITBl MO BOCIPUATHUIO I[BETa MPEAMETOB MpPU HUX HAOIIOJEHUH Yepe3

[[BETOBbIC (DUIIBTPHI.

Pa3znea 12. KBanroBble IBJI€eHUS.

Onwitel Pesepdopna u manerapnas monens aroma. Mogjens atoma bopa.
Hcenyckanne u nornouenre cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Alnb(a, OeTa- 1 raMma-usnydeHusi. CTpoeHrne aTOMHOTO sjipa.
Hyxnonnas Mmogens atomuoro simpa. M3oromnel. PagnoaktuBnsbie nipeBpanienus. [lepuon
noJtypacnaaa aTOMHBIX sJEp.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJ0BOTO M MacCOBOTO YHCET.
DHeprusi CBsI3M aTOMHBIX sjep. CBsA3b Macchl U SHEPruM. Peakiuu cuHTe3a U ACICHUs
anep. Ucrounuku 3ueprun CoHIla U 3BE3.

Anepnass osHepreruka. JlelcTBUSL paIMOAKTUBHBIX W3IYyYCHH Ha KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CnexTpbl U3Ty4EeHUS U MTOTJIONICHUS.

CnekTpsl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuérunka MOHU3UPYIOIIUX U3ITYUEHUH.

. Peructpariust uzinydeHus NpupoAHbIX MUHEPAJIOB U MPOIYKTOB.

JTa60pam0prte pabomul u onvimeol.

1. HaGmroneHue CIIONMIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE SHEPTHHM YACTHIBI 110 TOPMO3HOMY MYTH

(o dhortorpadusam).

3. Usmepenue pagnoakTuBHOTO (PoHA.

IHoBTOpUTEIBLHO-00001AIOINI MOYJIb.

[ToBTOpUTENHEHO-0000MAOINI MOAYJIh MPEAHA3HAUEH IS CUCTEMaTH3allud |
00001IeHNs] TPEIMETHOTO COJEPKAHUS U OTBITA NESITEILHOCTH, TPUOOPETEHHOTO TIPH
W3YYEHUU BCET0 Kypca (U3MKH, a TakkKe JUIA TOJATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY »JK3aMeHy M0 (Qu3uke s OOydYaromuXxcs, BBIOPABIIUX 3TOT
y4eOHbIN NpeIMET.

[Ipy u3ydeHUH MAHHOTO MOJIYJS PEATU3YIOTCSI M CHUCTEMATU3UPYIOTCS BHUJIBI
NEATEeIbHOCTH, HAa OCHOBE KOTOPBIX OOECTeYMBACTCS JOCTHUKEHUE MPEAMETHBIX U
MeTanpeIMETHBIX TJIAHUPYEMBIX pe3yJIbTaToOB o0yueHus, dbopmupyercs
€CTECTBEHHOHAy4YHass TpPaMOTHOCTb: OCBOEHHUE HAYYHBIX METOJO0B HCCIEI0BAHUS
SIBJICHUW MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHSITH (PU3MUECKUE SIBIICHUS,
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IIPUMEHSS TIOJIyYEHHBIE 3HAHMS, peIlaTh 3aJa4yd, B TOM YMCJIE KAa4eCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO JESATENRHOCTHBIM XapakTep AAHHOTO pa3/elia peaau3yeTcs 3a
CY€T TOTO, YTO OOYUAIOILIUECS BBIMOJHAIOT 3a/1aHUsA, B KOTOPBIX UM IMpeAaraeTcs:

HA OCHOBE TMOJYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (pU3HUECKHE
SABJICHUS B OKPY’KAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJBl MCCIENOBaHUS (PU3NYECKUX SIBJICHUI, B TOM
YHCIIE JUISl IPOBEPKH FMIIOTE3 U MOJyYEHHs TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAay4YHbIE OCHOBbI HamOoJiee€ BaXKHBIX JOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUW, HAIpUMeEpP, IPAKTUYECKOIO HCIOJIb30BAHUSA PA3NIMYHBIX HCTOYHHKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPAIICHMS U COXPAHEHMS BCEX W3BECTHBIX BHJIOB
SHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITIPOIT'PAMMBLI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenne pu3mku Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHs HAMpaBICHO Ha

JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynbrate u3ydeHus pU3MKU HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y

oOyyaromierocst 0y1yT cOpMUPOBaHBI CIEAYIONINE TNYHOCTHBIE PE3YJIbTATHI B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

] mposiBneHME HMHTEpPECAa K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOU
buznueckoil HayKu;

[} IEeHHOCTHOE OTHOIIIEHHE K TOCTUKEHUSM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpasKaaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

[} TOTOBHOCTh K AKTUBHOMY YYAacTHIO B OOCY>KJIE€HUHM OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHM
busuKy;

[] oco3HaHME BaXHOCTH MOPAIbHO-ITUYECKUX MPHUHLIMIIOB B JEITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

[] BOCHpHATHE 3CTETHUYECKUX KadyeCcTB (PU3NYECKOM HAyKu: €€ TapMOHUYHOIO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

[} oco3HaHue 1EHHOCTH (U3MUECKONW HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KyJIbTYPHI;

[] pa3BuTME Hay4yHOM JIOOO3HATEIBLHOCTH, HMHTEpEca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

S) popMupoOBaHUA KYJbTYPbI 3I0POBbSI H SIMOLUOHAJIBLHOI0 0JIATONOJIYYHA:

[l oco3HaHMe UEHHOCTH Oe30macHoro o0pa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXKHOCTH NpaBWJI OE€30IacHOrO TOBEJCHHUS Ha
TpaHCIIOpTE, HA JOpOrax, C DJJIEKTPUYECKUM U TEIUIOBBIM OOOpYJOBAaHHUEM B
JIOMAIIHUX YCIIOBHSIX;

[ chopMUpOBAHHOCTH HaBbIKA PeQIIEKCUH, PU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOTO e IpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

[] aKkTHBHOE Yy4YacTHE€ B pEUICHUH MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbLHON OpraHW3aIui, TOpoJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

[} MHTEpecC K MPaKTUYECKOMY M3yUeHHIO Npodeccuii, CBI3aHHBIX ¢ (DU3UKOM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

[ opuenTarusa Ha IpuMeHeHNEe (GU3NISCKUX 3HAHUM JJI PeIIeHus 3a71a4 B 00J1acTu
OKpY’>Kalolllel Ccpelibl, IJAHUPOBAHMS IIOCTYIKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI;

[] oco3HaHue TJIOOATBHOIO XapakTepa HKOJOTMYECKUX MpodsieM U TyTel Hx
peleHus;



e 8)aganTranuM K M3MEHAIOLIUMCH YCJIOBUAM COUMAIBLHON M IPUPOAHON Cpelbl:

e [] noTpeOHOCTh BO B3aUMOJICHCTBUU IPU BBIIOJHEHUHN HCCIECAOBAHUNA U MPOEKTOB
(u3nYECKOIl HalIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO IEATEIbHOCTD;

e [] moTpeOHOCTh B ()OPMUPOBAHMU HOBBIX 3HAHUW, B TOM 4Hcje (HOPMYIMPOBATH
U7IeH, TOHATHSA, TUIIOTE3bI O GPU3NUECKUX 0OBEKTAX U SIBICHUSAX;

e [] oco3HaHME AEPUIMTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEW B 00jacTu
bu3uKy;

e [ mIaHUpPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHMIA;

e [] cTpemJeHHE aHAJIW3UPOBATh U BBIBISATH B3aMMOCBSI3M MPHUPOJIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCIIE C UCTIOIb30BaHHUEM (PHU3UUECKUX 3HAHUMH;

e [ OLIEHKA CBOMX JECHUCTBHUM C YUETOM BIIMSIHUS HA OKPYXKAIOIIYIO CPENY, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTaTe ocBoeHuUs mporpaMMbl 1o (U3MKEe Ha YpOBHE OCHOBHOT'O OOIIETO
oOpazoBanust y oOydaromierocss OyayT  chOpMUpOBaHBI  MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIME TO3HABATEIbHbIC yHUBEpCAIbHBbIC Y4YeOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEpCAJIbHBIC y4eOHBIC TeHCTBUA, PETYIISTUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

Ilo3naBaTejibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble jornvyeckue aeicTBUs:
®BBISBIIATHh M XapaKTEPHU30BaTh CYIICCTBEHHBIC IPU3HAKA 0OBEKTOB (SIBICHUI);
®yCTAaHABIIMBATh CYIICCTBEHHBIM TMpPHU3HAK KIACCH(PUKAINKA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
®BLISBJISITh 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paccMaTpUBAcMbIX (pakTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBICHHSIM;
®BBLISBIIATh IPUIMHHO-CIICICTBEHHBIC CBSI3M MPU U3YYCHUHU (DU3MUCCKUX SBICHHUI
U TIPOIECCOB, JeJaTh BBIBOJBI C HCIOJb30BAaHHEM JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYCHUH, BBIIBUTaTh THUIOTE3bI O B3aUMOCBS3SX
(U3UYECKUX BEIIMYHH,
®CaMOCTOSITEIFHO BBIOMPATh CIIOCOO perIeHUs ydeOHOW (u3ndyeckor 3amadu
(cpaBHEHME HECKOJBKUX BAPUAHTOB pElICHUsI, BEIOOP Hanbosiee MOAXOASIIETO
C Y4€TOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTCPHER).
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
®1ICTIOJIb30BATh BOIIPOCHI KaK MCCIIEIOBATEIBCKUM MHCTPYMEHT IMTO3HAHUS;
®IIPOBOJIUTH IO CAMOCTOSITENIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(U3UYICCKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUECCKOTO SIBICHUS,
®OIICHUBATh HAa MPUMEHUMOCTh W JOCTOBEPHOCTh MH(POPMAIIHIO, IMOJTYUYECHHYIO B
X0/ UCCIICTOBAHMSI HITN DKCIIEPUMEHTA;



®CaMOCTOSITENPHO (popMyMpoBaTh OOOOIIEHHWS W BBIBOJLI IO PE3yJIbTaTam
MPOBEAEHHOTO HAOIIIOIEHUS, OTIbITA, UCCIIEIOBAHMS;

®[IPOTHO3MPOBATh BO3MOXKHOE JalbHEHIEe pa3BUTHE (DU3HUECKUX MPOIIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOKECHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSX H
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

®IIPUMEHSTH PA3IUYHBIC METOJIbI, MHCTPYMEHTHI M 3alPOCHI TIPH TTOWCKE U 0TOOpE
nH(OpMAIIMU WM JAaHHBIX C YYETOM TPEIJIOKEHHON ydeOHOU ¢u3muecKon
3a/1a4H;

®aHAJM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETHUPOBATH HH(OpPMAIHIO
pa3IMYHBIX BUJOB U (hOPM MPEICTABICHIS,;

®CaMOCTOSTEIPHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEICTaBICHUS HHPOPMAIIH
U WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECTIOKHBIMH CXEMaMH, JuarpaMmMamH,
UHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

®B X0JI¢ 00CYXXJIeHHUsI y4eOHOro MaTepuaia, pe3yabTaTOB Ja00paTOPHBIX PadoT U
MPOEKTOB 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbI 1 BBICKa3bIBaTh
U7IeH, HAICJICHHBIE HA PEIICHUE 33/1a4l U MOJAepKaHue OJlaroxenaTeIbHOCTH
OOIIICHHS,

®COIOCTABJIATh CBOM CYXIEHUS C CYXKICHUSMU JAPYTMX YYAaCTHUKOB JHaiora,
OoOHapyKUBaTh Pa3INUME U CXOJICTBO MO3UITUH;

®BBEIpAKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

®IyOJIMYHO TPEJCTABIATh PE3YyJbTaThl BBIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

®[IOHMMATh W HCIOJIb30BAaTh MPEUMYIECTBA KOMAHJIHOW M WHIUBHUIYyaIbHOU
paboThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

®IIPUHUMATH 1€ COBMECTHOMW JESITCIIBHOCTH, OPTaHU30BBIBATh JICUCTBUS IO €¢
JOCTHKCHHIO: PACIpeNeNsiTh PO, OOCYXIaTh TMPOIECCHl U Pe3ybTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

®BBLINOIHATH CBOIO YaCTh PAOOTHI, TOCTUTast KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUSA C JPYTUMU WICHAMU KOMAaH/IbI;

®OI[CHMBATh KauyeCTBO CBOErO0 BKJAga B OOMUH MPOAYKT TO KPUTEPUSIM,
CaMOCTOSTENbHO CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHSI.

PeryisiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
®BLISIBJISITH TMPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CUTYaIUsAX, TPEOYIOMIMX IS
penieHnus GU3NIECKUX 3HAHUM;
®OPUCHTUPOBATHCSI B PA3IUYHBIX  TOAXOJAaX  TNPHUHATUS  PEIICHUM
(MHAMBUAYAbHOE, TPUHITHE PEIICHWs B TPYIIE, TNPUHIATHE PEIICHUN
rpymnmoin);



®CaMOCTOSTEIBHO COCTABJIATH AJITOPUTM pelIeHUs (PU3HUECKOM 3aauu WK TJIaHa
UCCIENOBAaHUS C  YYETOM  HMMEIOLIMXCS  PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATh MIPEAIaraéMble BAPUAHThI PELICHUH;

e 1eJ1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTELJICKT:

®1aBaTh a/ICKBATHYIO OLICHKY CUTYalll! U IIpeaiaraTh IaH €€ U3MEHEHUS;

®00BACHATD MPUYHMHBI JOCTHKECHHS (HETOCTHXKEHUS) PEe3yIbTaTOB JIEATEIHHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

®BHOCUTh KOPPEKTUBbI B JEATEIbHOCTh (B TOM 4YHCJIE€ B XOJ BBIIOJHEHMUS
(pU3UYECKOro MCCIEOBaHUs WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

®OLICHUBATH COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUSIM;

®CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJI€ CIOpa WIM JUCKYCCHUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

e[IpU3HABaTh CBOE MPaBO Ha OMIMOKY NpHU PEIICHUH (PU3NYECKUX 3a7ady WU B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoHy oOyueHusi B 7 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHU:

®LICII0JIb30BATh TOHATUS: (DU3NUECKHE U XUMHUYECKHUE SBJICHHUS, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIeNlb, TUIOTE3a, EIUHMIBI (U3NYECKUX BEIUYUH, aTOM,
MOJIEKYyJla,  arperaTHble  COCTOSIHMSA  BemiecTBa  (TBEpAOE,  KHUJIKOE,
razoo0pas3Hoe), MEXaHMYeCKOe JBUXKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpHUs, paBHOACUCTBYIOIIAs cwia, Jedopmarus
(ympyras, jacTU4ecKas ), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

epa3nuyuath sABNCHUS (auddy3us, TEMIoBOE JBH)KCHUE 4YaCTUIl BEIECTBa,
pPaBHOMEPHOE JBUKEHUE, HEPAaBHOMEPHOE JBUKECHUE, UHEepLUs,
B3aMMOJCUCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3aKPEIUVIEHHOW OCBIO
BpallleHMsI, Tiepeaada JNaBiCHUs TBEPABIMU TEJIAMH, >XKUAKOCTAMH M Ta3aMH,
aTMoc(epHOe JaBJIEHUE, TUIABAaHUE TEJI, TPEBPAIICHHS] MEXAHUUYECKOU SHEPTHH )
M0 OINHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SBJICHUE;

®paCIO3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SIBICHUNW B OKPYKAIOIIEM
MHUpE, B TOM 4HClIe (PU3NYECKUE SBJICHUS B MPHUPOJE: MPUMEPHI JBIKCHHS C
Pa3IMYHBIMU CKOPOCTSIMM B JKMBOM W HEXKUBOW MPUPOJE, ACUCTBUE CHUJIBI
TPEHUSI B MIPUPOJE M TEXHUKE, BIUSHUE aTMOC(HEPHOTO JIaBJIICHUS HA >KUBOU
OpraHu3M, IUIaBaHUE PbIO, phlUard B TeJ€ 4YesIOBEeKa, IPU ITOM NEPEBOJAUTH
NPaKTUYECKYI0 3aady B Yy4eOHYI0, BBIIENSATh CYLIECTBEHHBIE CBOWCTBA
(npusHaku) GU3NYECKUX SIBJICHUM;

®OIMCHIBATh HM3YyYCHHBIE CBOWCTBA Tel W (PU3MUYECKHE SIBIICHUS, HCIOJIb3YS
¢usnueckue BeIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tela, CHUJia



TpeHUs, NaBjieHue (TBEPIOro Teya, >KUAKOCTH, ra3a), BRITAIKUBAIONIASA CHUIIA,
MexaHu4ecKas paboTa, MOIIHOCTD, TIJICY0 CHJIbI, MOMEHT CHJIbI, KO OHUITMECHT
MOJIE3HOT0 JIEUCTBUS MEXAaHU3MOB, KUHETUYECKAsi U MOTEHIMAIbHAs SHEPTHUs ),
IPU OINMUCAHWW TPABWIHHO TPAKTOBATH (PU3MUECKHH CMBICT HCIIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYCHHS W E€IUHUIIBI (PU3MYECKHUX BEJIUYMH, HAXOIUTh
GbopMyIIBI, CBS3BIBAIOIINME JAHHYIO (U3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpaduKu U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYWH;

®XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SBJICHHUS M MPOILECChI, UCIOJIb3YS
npaBUjia CIOXKEHUS CU (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApxuMmesa, MpaBuiIO paBHOBECHUsl pbluara (OJI0Ka), «30JI0TOE MPABUIIO»
MEXaHHKH, 3aKOH COXPAaHEHHUSI MEXaHWYECKOW HHEPru”, MpU STOM J1aBaTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHA M 3alHMChIBaTh €Tr0 MaTeMaTUYeCKOoe
BBIPAXKEHUE;

®00BACHATh (U3HUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MNPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISIBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTrHYEeCKUX
maroB ¢ omnopod Ha |—2 U3y4YEHHBIX CBOWCTBA (PU3UUYECKUX SBJICHUMH,
(bu3HUEeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epemiaTh pacy€THbIC 3a7ayu B 1—2 AEHCTBUSA, MCHOJB3YysS 3aKOHBI U (POPMYIIHI,
CBsI3bIBatolMEe (U3UYECKUE BEJMYMHBI: Ha OCHOBE aHAJIW3a YCJIOBHUS 3aJlauu
3alUChIBaTh KPATKOE YCJIOBUE, TOJACTABIATh (U3UYECKUE BEJIMYUHBI B
dbopMylibl M MOPOBOJAUTH PAcCy€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIE,
HEOOXOJIUMBIC JJISl PEIICHUS 3aJlay, OIICHUBATh PEATMCTUYHOCTD TMOJTYyUYEHHOU
(bu3UYECKON BEIIMUUHBIL;

epacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIN (HU3HUECKUX
METOJ0B, B OMMCAHWUU WCCIICIOBAHUS BBIACISTH IPOBEPSIEMOE MPEANOIOKEHUE
(rumoTesy), pa3nMuaTh W HMHTEPIPETUPOBATH TMOJYUYEHHBIH pPE3yJsbTar,
HAXOJUTh OIMUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 110 €r0 PE3yJIbTaTaM;

®IIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUYECKUX SBJICHUN WIM (PU3MUECKUX
CBOMCTB TeJI: (HOPMYyJIMpPOBaTh MPOBEPSEMBbIC MPEANOIOKEHUS, COOUpaTh
YCTAHOBKY W3 MPEIJI0KEHHOTO OOOpY/IOBaHMS, 3alUChIBATh XOJ OIbITA U
bopMyJIHMpOBaThH BHIBOJIHI;

®BLINOIHATh TMPSIMbIE M3MEPEHHUs PACCTOSTHUSI, BPEMEHH, MacChl Tena, 00bhEMa,
CWJIBI U TEMIIEPATYPHI C UCIIOJIH30BAHUEM aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB,
3aMuChIBaTh TIOKa3aHUS MPUOOPOB ¢ YYETOM 3aJaHHOW  aOCOFOTHOM
MOTPEMIHOCTHA U3MEPEHNUN;

®IIPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BEIMYMHBI OT
JIPYrol C UCIOJb30BAaHUEM TMPSMBIX U3MEpPEHUM (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBHXKYIIETOCA Tela OT BPEMEHM JBWKCHHS Tella, CHJIbl TPEHHS
CKOJIbKEHHMSI OT Beca Tejla, KadecTBa OOpabOTKM TOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHWJbl TPEHHUS OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHJIbI
VOPYTOCTH OT YIJIWHEHUS TPYKUHBI, BBITAIKUBAIONICH CHIBI OT 00bEMa
MOTPYKEHHOW YacTW Teja M OT IUIOTHOCTH KUIKOCTU, €€ HE3aBUCHUMOCTH OT
IJIOTHOCTU TeNa, OT TIyOWHBI, HAa KOTOPYIO TMOTPYKEHO TeJI0, YCJIOBUM



MJIaBaHUS TeJ, YCIOBUU pPaBHOBECUS phluara W OJIOKOB), y4acCTBOBaTh B
MJIAHUPOBAHUH Y4e€OHOTO HCCIEAOBaHMS, COOMPATh YCTAaHOBKY W BBITIONHSTH
U3MEPEHUsI, CIeAys NPEIIOKCHHOMY IUIaHy, (UKCHPOBATh PpPE3YyJIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIWYMH B BHUAC TNPEITIOKECHHBIX
TabnuI u rpaduKoB, JAEIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

®[IPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIWYUH (IJIOTHOCThH BEIIECTBA
KUIKOCTH U TBEPIOIrO TEJa, CUJa TPEHUS CKOJBKEHHUS, NaBICHUE BO31yXa,
BBITAJKMBAIOIIAS CHJIA, JEHUCTBYIOIIAs HA MOTPYXKEHHOE B KUAKOCTH TEJO,
KO3 QUIIMEHT TMOJEe3HOT0  JACHCTBUS  IPOCTHIX  MEXaHU3MOB),  Cleays
NPENJIOKEHHOW HHCTPYKIMHU: TPU  BBIIIOJIHEHUH HM3MEpPEHUM coOHpath
AKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYUCIISITh 3HAUYEHUE UCKOMOU BEJTMYUHBI;

eCOOMIOaTh MpaBWJIa TEXHUKH OE30MaCHOCTH TpU padboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

®yKa3pIBaTh NPHUHIIUIBI JCHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JHUHAMOMETpP, COOOMIAIONIUECS COCY/Abl, OapoMeTp, phlyar,
MOJIBMDKHBIN U HEMOJIBYXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTD;

®XapaKTEepU30BaTh MPUHIUIIBI JACHCTBHUS W3YUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOI HAa UX ONMUCAHUS (B TOM YHCIIE: MOAIIMITHUKY, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKUN Mpecc, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM
HacoC, apeoMETp), MCIOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM U
HE00X0IMMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

®IPUBOJUTH TNpPUMEPHl (HAXOAUTh HHPOPMAIIMIO O TPUMEpPax) MPAKTHUECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TTOBCEAHEBHOM >KU3HU ISl 00ecrieueHus
06e30macHOCTH TIPH 0OpaIleHUH C MPUOOPAMU U TEXHUYECKUMU yCTPONCTBAMH,
COXpaHEHUsI 37I0POBbS M COOJIIOJCHHS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPYIKaroIIEH CpeE;

®OCYIIECTBIIATh OTOOP UCTOUHUKOB MH(pOpMariuu B IHTEpHETE B COOTBETCTBUHU C
3aIaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHUM U MYyTEM
CpaBHEHMSl PA3JIUYHBIX HCTOYHUKOB BBIICIATH HMHGPOPMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEUUBON UITM MOXKET OBITh HEJOCTOBEPHOM;

®IICTIOJIB30BATh TIPU  BBITIOJIHEHUHM YYE€OHBIX 3aJlaHUl  HAYYHO-TIOMYJISIPHYIO
auTepatypy (GU3HUECKOro COJepKaHUs, CIPaBOYHBIE MaTepuaibl, PECypChl
cetu  UMHTepHer, BiageTh Opu€MaMHU  KOHCHEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

eCo3/1aBaTh COOCTBEHHBIC KPaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
2—-3 UCTOYHUKOB uH(poOpMaIMK (U3MYECKOTO COACpPXKAHUSA, B TOM YHCIIE
myOJIMYHO JIeJIaTh KPaTKUE COOOIIEHHS O pe3ysIbTaTax MPOEKTOB WM YYCOHBIX
UCCJIEOBAHUM, MPU 3TOM T'PAaMOTHO MCIIOJIb30BaTh M3YYECHHBIA TMOHSATUUHBIN
ammapar Kypca (pu3uKku, COmpoBOXK/IaTh BRICTYIUICHUE MPE3EHTAIINECH;

eIIpY  BBINIOJIHEHUH Y4YEOHBIX TMPOCKTOB U UCCJICNOBAHUMA  PACIPEACIAThH
00S13aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH
3a BBITIOJIHEHHEM IUIaHA JCHCTBUH, aJIEKBATHO OIEHWBATh COOCTBEHHBIN BKJIA]I
B JIESITENBHOCTh TPYIIIbI, BBHICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJEHCTBHUE,
YUYUTBIBASI MHEHUE OKPY>KAIOITHX.



K xoniy oOyuenuss B 8 kJjiacce mpeaMeTHBIC pe3yJbTaThl HAa 0a30BOM YpPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

®[ICII0JIB30BATh MOHATH: Macca M pa3Mepbl MOJIEKYJI, TETIOBOE JBUKEHHE aTOMOB
¥ MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAIMYECKHE U aMOp(HbIE
TeJa, HACBIILIEHHBIN U HEHACHIIICHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIEpATypa,
BHYTPEHHSISI DHEPIus, TEIJIOBOW JBUTrATENb, AJIEMEHTAPHBINA SJIEKTPUUYECKUN
3apsll, DJIEKTPUUECKOE II0JIe, MPOBOJHUKU M JUAJEKTPUKHU, TOCTOSTHHBIN
AIEKTPUYECKUIN TOK, MATHUTHOE TIOJIE;

epa3nNyaTh SABJICHUS (TEIJIOBOE PACIIMPEHUE U CXKATHE, TEIUIONepeada, TerIoBOe
paBHOBECHE, CMayMBaHHUe, KaMWUISIPHbIC SIBICHUSA, MCIApEeHHEe, KOHACHCAIus,
IUIaBJIEHUE, KpUCTaUIM3anus (OTBepJeBaHHUE), KHUICHHE, TeIlonepenaya
(TEemIONpOBOJHOCTh,  KOHBEKLHMS,  M3JIy4Y€HHUE),  DJEKTpU3alus  Tel,
B3aMMOJCUCTBUE 3apsiiOB, JEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, JCHCTBHE MArHUTHOTO IIOJS Ha
IPOBOJHUK C TOKOM, OJJICKTPOMATrHUTHAs WHAYKIHMSA) TO OMHCAHUIO HX
XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(puznyeckoe sBJICHUE;

®paCrO3HABATh MPOSBICHUE H3YyUYEHHBIX (PU3UYECKUX SIBICHHA B OKPYXKAIOIIEM
MUpEe, B TOM 4YHcClIe (U3NUECKHUE SBICHUS B TPHUPOAC: IMMOBEPXHOCTHOE
HATSDKCHHE W KANMWULIPHBIE SIBJICHUS B TPUPOJE, KPHUCTAUIBI B TPHUPOJIE,
uznyuenue ComHIla, 3aMep3aHue BOIOEMOB, MOpCKHE Opu3bl, oOpa3zoBaHHE
pochl, TyMmMaHa, WHEsS, CHera, OJEKTpUYeCKHWe SBIEHUS B aTMocdepe,
ANEKTPUYECTBO >KUBBIX OPraHU3MOB, MArHUTHOE TI0JI€ 3eMJIH, APEi] MOIIOCOB,
pPOJIb MAarHUTHOTO TOJISL JUTS JKU3HH Ha 3emile, MOJIIPHOE CHUSHHE, MPH 3TOM
MEPEeBOUTh NPAKTHUECKYIO0 3a/7ady B y4eOHYIO0, BBIACISTH CYIICCTBECHHBIE
cBolcTBa (TIpU3HAKK) (DU3UIECKUX SBICHUM;

®ONNCHIBATh M3yUEHHBbIE CBOWCTBA Tel U (U3MUECKHUE SBJICHHS, MCIIONb3Ys
(¢uznyeckue BENWYMHBI (TeMIepaTypa, BHYTPEHHSS OJHEPIHs, KOJIUYECTBO
TEIUIOTHI, yJieJbHasl TEIIOEMKOCTb BEILECTBA, YJEJbHas TEIJIOTa IUIABJICHUS,
yAenpHas TEIUIoTa MapooOpa3oBaHMs, YIENbHAs TEIJIOTa CTOPAaHUS TOILIMBA,
KOA((UIIMEHT TIOJIE3HOTO JIEHCTBUS TEMJIOBOW MAIIWHBI, OTHOCHUTEIhHAS
BIQKHOCTh BO3MlyXa, OJJICKTPUYECKUH 3apsl, CHIa TOKa, DJICKTPHUUECKOe
HAnpsDKEHWE, COMPOTHBIICGHHWE TPOBOJHHUKA, YAEITBHOE  COMPOTHUBICHHUE
BEIIECTBa, paboTa M MOIIHOCTh OJJIEKTPUYECKOTO TOKAa), TMPU OMHUCAHUU
NpaBWJIBHO TPAKTOBaTh (UIWYECKUH CMBICT HCIOJIb3yEeMBIX BEIMYUH,
0o003HAaueHUsS W EIUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTHb (OPMYJIBI,
CBS3BIBAIONIUE JAaHHYIO0 (U3MYECKYI0 BEIUYMHY C JPYTMMU BEJIMYWHAMU,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

®XapaKTepU30BaTh CBOWMCTBA Tel, GU3NUYECKUE SBJICHHS U TPOIECCHI, HCIONB3YsI
OCHOBHBIC  TOJIOXKEHHUS  MOJICKYJSIPHO-KHHETHUECKOH TEOPUU  CTPOCHUS
BEIIECTBA, MPUHIUI CYMEPIO3UINH TOJei (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHHus 3apsjaa, 3akoH Oma ans ydacTka nenu, 3akoH J[xoymns—JleHna,
3aKOH COXpaHEHUs SHEPTruu, MPH STOM JaBaTh CIIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3alMCBIBATh €0 MaTEMaTHUECKOE BBIPAKECHHUE;



®00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCJE U B KOHTEKCTE
CUTYAaLHH PaKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISITD
MPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JOrM4ecKux
maroB C Omnopoil Ha 1-2 WU3y4YeHHBIX CBONCTBAa (DU3UYECKUX SIBICHUH,
(pu3nYeCKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

epemiaTth pacy€THhIE 3a1ayd B 2—-3 JEHCTBUS, UCHOJB3Ys 3aKOHBI M (HOpMyIIbl,
CBSI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJla4yd
3alMCBIBATh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX IS PELICHHUS
3a]a4yM, BBIOMpPATh 3aKOHBI U (POPMyJBI, HEOOXOMUMBIE IJs1 €€ pelleHus,
OPOBOAWTH PACYETHl M CpPABHUBATh IMOJyYEHHOE 3HauYeHHE (HU3HUECKON
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;

epacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PELIUTh HPU MOMOILIU (U3HYECKUX
METOJIOB, MWCIHOJb3ysl OINKMCAHUE WCCIENOBAHMS, BBIACIATH IIPOBEPIEMOE
OPEANOIOKEHNE,  OLICHMBaTh  NPABWIBHOCTH  MOpPsJKAa  NPOBEJICHUS
UCCJIEI0BAHNSI, 1€JaTh BBIBOJIBI;

®[IPOBOJIUTH OMBITHI MO HAOMIOJAEHUIO (U3MYECKUX SBJICHUUA WIH (U3UYECKUX
CBOMCTB TeJ (KanWUISpHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro
o0b€Ma, Temmeparypbl, CKOPOCTH MpOLIEcCa OCTHIBAaHWSA M HArpeBaHUsl MpuU
M3IIyYEHUH OT LIBETa W3JIy4daromle (morionjaroiei) NoBEpXHOCTH, CKOPOCTh
UCIIapeHusi BOJABI OT TEMIIEpaTyphbl KUJIKOCTU U IUIOMIAAUA €€ MOBEPXHOCTH,
DNEKTpU3alMsg  TEN M B3aUMOJCHUCTBUE  DJJIEKTPUYECKUX  3apsioB,
B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yalW3allds MArHUTHBIX [OJIEH
MIOCTOSIHHBIX MAarHUTOB, JIEWCTBHUSI MAarHUTHOTO IOJSl HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOJABHUIaTENsl MOCTOSIHHOIO TOKA):
(GopMynupoBaTh NpOBEpsieMble MPEAINOIOKEHUs, COOMpaTh YCTAaHOBKY U3
PEJIOAKEHHOTO O0OpYyIOBaHUS, ONMHUCHIBATH XOJ ONbITa U (HOPMYIHPOBAThH
BBIBOJIBL;

®BLINOJHATE NPSIMbIE H3MEPEHUS] TEMIEpPATypbl, OTHOCUTEIbHOW BIAXKHOCTH
BO3JlyXa, CHJIbI TOKA, HAIPSDKEHMSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3UUECKUX BEIMYHMH, CPABHUBATH PE3YJIbTATHl UBMEPEHUN C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

®[IPOBOJUTH HCCIIEJOBAaHUE 3aBHUCUMOCTH OJHOM ()U3MUECKON BETUYMHBI OT
APYToi ¢ UCTIOJIb30BAaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTUBIICHHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIONIAJHM IMOINEPEYHOrO0 CEYEHMsI U YAEIBbHOTO
CONPOTHUBJIEHUSI BEIIECTBA IPOBOJHMKA, CHJIBI TOKa, HIYIIEr0 Yepes
ITPOBOJIHUK, oT HaIPSHKEHUS Ha IIPOBOJIHUKE, UCCJIEIOBAHNE
MIOCJIEIOBATEABHOTO M MapaJUIEIbHOTO  COEJUHEHUH  IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEJOBAaHUE, COOUPATh YCTAHOBKY W BBIMOJHITH U3MEPEHUS,
cienysi TPEMJIOKEHHOMY TUIaHy, (UKCHUPOBATh pPE3yJbTaThl MOJyYEHHOU
3aBUCUMOCTH B BHUJE TaONHIl U rpauKOB, J1€JaTh BBIBOJLI MO Pe3yJbTaTaMm
UCCIIEOBAHNS;

®[IPOBOJUTH  KOCBEHHbIE  HM3MEpPEHHs  (PU3MYECKUX  BeIMYMH  (yJenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh
ANEKTPUYECKOTrO TOKA): IUTAHUPOBATh U3MEPEHUS, cobuparp



HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJeAys NpPEIIOKEHHOW WHCTPYKUUHU, U
BBIYHCTISTh 3HAUCHNE BEIHYMHBI,

eCOOMIOaTh MpaBWIa TEXHUKH OE30MaCHOCTH TpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM HAa MX ONHUCaHUs (B TOM YHUCIE: CHUCTEMa OTOIUICHMS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHUK
AIIEKTPUYECKON SHEPIUHU, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIIbHbIE
AIIEKTPOTPUOOPHI (mpumepsl), JIIEKTPUUECKHE peIOXPaHUTENH,
AIIEKTPOMArHUT, 3JCKTPOABUTATEIh MOCTOSHHOTO TOKAa), MCIOJIb3YsS 3HAHUS O
CBOMCTBax  (M3MUECKUX  SBJICHHMM U HEOOXonuMble  (PU3UUECKHE
3aKOHOMEPHOCTH;

®paCro3HaBaTh MPOCTHIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTENIbHBIE PUOOPHI 10
CXeMaM M CXEMaTUYHbIM pPHUCYHKaM (KHUJKOCTHBI TEpMOMETp, TEPMOC,
ICUXPOMETP, TUTPOMETP, JBUraTellb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATh CXEMbI AJIEKTPUUYECKUX LIETEel C MOCIeI0BaTEeIbHBIM U
napajuleJIbHbIM COECIMHEHUEM 3JIEMEHTOB, pa3inyasl yCIOBHblE 0003HAUCHMUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIeH;

®[IPUBOJUTH NPUMEPHl (HAXOAUTh HWHMOPMALMIO O NPHUMEpPax) MPAKTHUYECKOTO
MCIIONIb30BaHus (DU3MUECKUX 3HAHUHN B MMOBCETHEBHOM KU3HU 11 00eCTIeUeHUS
0€30MacHOCTH MPHU OOpaIEHUHU C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPaHEHHUs 370POBbsI M COOJIOJICHUS HOPM DKOJIOTUYECKOTO TOBEICHHUS B
OKPYXaroUIEn Cpee;

® OCYIIECTBIISITh MOUCK MH(pOopMaLuu (u3nUecKoro coaepkanusi B urepuere, Ha
OCHOBE HUMEIOIIUXCAd 3HAaHUM W TyTEM CpaBHEHUS JOIMOJHUTEIbHBIX
UCTOYHHUKOB BBIACIATh HH(POPMALIHIO, KOTOpasl ABJISETCS MPOTUBOPEUNBOMN MU
MOKET OBITh HEIOCTOBEPHOM;

®IICIIOJIb30BATh TPU BBIMOJIHEHWH YYEOHBIX 3aJaHUi  HAyYHO-TIOMYJIAPHYIO
aUTepaTypy (U3NYECKOTO COJICp)KAHUS, CIPABOYHBIE MaTepuajbl, PECypChl
cetu  VHTepHeT, BiuaAeTh mnpuéMamMd  KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE M KPATKUE YCTHBIE COOOIIEHUs, 00001Ias
MHPOPMAIUIO U3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COACpI aHHS, B TOM
qucie  MyOoJu4YHO OPEICTaBIsATh  pe3yJbTaTbl  MPOEKTHOM WM
UCCIIEIOBATENIbCKOM  JIEATEIbHOCTH, MPU HTOM TPAMOTHO HCIOJIb30BaTh
M3yYCHHBIN MOHATUIHBIN anmapat Kypca (pU3uKku, COMPOBOXKAATH BHICTYIIIICHUE
IIPE3CHTALUEN;

®IIpU BBHITIOJHEHUH YYEOHBIX MPOCKTOB U WCCIECIOBAHUHN (DM3MUECKUX MPOIECCOB
pacrpenenaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TOCTaBICHHBIMHU
3aJjladyaMHM, CJIEeIUTh 3a BHINOJHEHHEM IJIaHa JEUCTBUN U KOPPEKTUPOBATH €ro,
aJIecKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaJA B JCSATEIBHOCTh TPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aWMOJEWUCTBUE, TPOSBISST TOTOBHOCTb
pasperiaTh KOHQIUKTHI.

K xoniy oOyuenuss B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHI:



®1CIIOJIb30BATh IOHATHUS: CUCTEMA OTCUETA, MATEPUAJIbHAS TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXAaHWYECKOTO  ABWXKEHUs, jAehopmanus (ympyras,
IJIACTUYECKas), TPEHUE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U
MEpPErpy3Ku, LEHTP TKECTHU, a0OCONIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPIOTO TeEja, paBHOBECHE, MEXaHMYECKHE KoJieOaHUsI W BOJHBI, 3BYK,
uHGpa3ByK U YJIbTPa3ByK,  DJICKTPOMAarHMUTHBIE  BOJHBI,  IIIKaJa
ANIEKTPOMATHUTHBIX BOJH, CBET, OJMM30PYKOCTh M AAIIbHO30PKOCTh, CHEKTPHI
UCIyCKaHUsd M TOrJoueHus, aiabda, O0era- W ramma-usaydyeHus, HU30TOIIbI,
SJIepHAsl DHEPTEeTHUKA;

epa3IMyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPAMOJIMHEHHOE
TBIDKEHUE, PAaBHOYCKOPEHHOE TIPSIMOJIMHEHOE JIBIJKCHHE, CBOOOHOE Ma/ICHNE
TEJI, PABHOMEPHOE JBIKEHUE II0 OKPYKHOCTH, B3aUMOJCHCTBUE TEI,
PEaKTUBHOE JBIKCHHE, KojeOaTelbHOE JBWXKEHUE (3aTyXawlnme U
BBIHYXJICHHBIE KOJIeOaHMs), p€30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHUE 3BYKa,
IPSMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U MIPEIIOMIICHUE CBETA, IOJIHOE
BHYTPEHHEE OTpPaKEHHE CBETa, paslioKeHUe Oeoro cBeTa B CIEKTp U
CIOKEHHUE  CIIEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETA, ECTECTBEHHAas
PaAMOAaKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CIEKTpa M3IyYeHHUs) TI0
ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOLINX
JaHHOE (PU3UYECKOE SIBJICHUE;

®pacCMo3HaBaTh MPOSBJICHUE W3YUCHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM
Mupe (B ToMm uwuciie (U3NYECKHUE SIBICHUSI B MPUPOJE: MPWIUBHI U OTJIUBHI,
nBwkeHne TuiaHeT COJHEYHOW CHUCTEMbl, PEAKTUBHOE JIBUYKEHUE IKHBBIX
OPTraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE
BOJIHBI, I[yHaMH, 5XO, LBETAa TEJ, ONTUYECKUE SBJICHHUS B MPUPOJE,
OuonoruyecKoe JEHCTBUE BHIUMOTO, YJIbTPA()HUOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4YeHU, €CTECTBCHHBIM pPaJUOAKTUBHBIM (OH, KOCMHUYECKHE Jy4H,
PaIMOAKTUBHOE U3JIyYEHHUE ITPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX
U3JIyYEHUd Ha OPTraHU3M YEJIOBEKa), MPU 3TOM IMEPEBOJIUTH MPAKTHUYECKYIO
3ajjayy B y4eOHYIO, BBIICNATH CYIIECTBEHHbIE CBONCTBA (TIPU3HAKH)
(bu3HUeCcKuX SBICHHUI;

®OMUCHIBATh M3YYEHHBIE CBONCTBA Tel M (PU3NUECKUE SBICHHS, HCIOJb3Ys
dbu3uyeckre BEIUYMHBI (CpeIHSsI W MIHOBEHHAs CKOPOCTh Tella TMpu
HEPABHOMEPHOM JIBUKCHHHM, YCKOpPEHUE, MEpPEMEIICHUEe, MyTh, YIJOBas
CKOpPOCTb, CHWJAa TPEHHUS, CHJIA YNOPYrOCTH, CHJIA TSIKECTH, YCKOPEHUE
CBOOOJHOTO MaJICHUs, BEC TeJia, UMITYJIbC Tela, UMITYJIbC CHUJTbI, MEXaHUYECKas
paboTa W MOIIHOCTh, TOTEHIMAIbHAS DHEPrUsl Telia, TOIHATOTO Haj
[IOBEPXHOCTHIO  3€MJIM, MOTEHUHMAJIbHAs OJHEPTUS  CXKATOW  MPYKUHBI,
KUHETUYECKasi SHEPrusl, NMOJHAs MEXAHW4YECKasl DHEpPrus, NepuoJ M 4acrora
KoJieOaHui, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
MOKa3aTeyib MPEJIOMIICHUSI CPElbl), MPH OINHWCAHUM MPABUIBLHO TPAKTOBATH
(Gu3HYECKUl CMBICII HCIOJIB3YEMBIX BEJIUYWH, OOO3HAUYECHUS W CIUHHIIBI
bu3UYECKNX  BEIMYMH, HAXOAUTh (POPMyJIbl, CBS3BIBAIOIIUE JIAHHYIO
(bU3UYECKYIO BEJIMUMHY C IPYTUMHU BEJIMUUHAMU, CTPOUTH rpadKu U3yUYCHHBIX
3aBUCUMOCTEH (hM3UYECKUX BEJIMYUH;



®XapaKTepU30BaTh CBOWMCTBA Tel, (PU3NYECKUE SIBJICHUSI U MPOLECCHI, HCIONb3Ys
3aKOH COXPAaHEHHUs JHEPrHH, 3aKOH BCEMHUPHOTO TATOTECHHUSA, MPUHIUI
CYNEPHO3UIMH CUJI, IPUHIIUI OTHOCUTENBbHOCTH [ amunes, 3akoHsl HpioToHa,
3aKOH COXpaHEHHs] HMMITyJbCa, 3aKOHBI OTPAXCHHUS U TMPEIOMIICHHS CBETa,
3aKOHBI COXPAaHEHHUS 3apsiIOBOIO0 U MACCOBOIO UMCEN MPH SIACPHBIX PEAKIMIX,
Opy STOM J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €ro
MaTEMaTUYECKOE BhIPAKEHUE;

®00BACHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCJE U B KOHTEKCTE
CUTyallull TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUIUHHO-
CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIIaroB C
omnopoit Ha 2-3 H3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SBICHUH, (UINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

epemiaTh pacu€THbIE 3aJaud (OMUpArONIMecs Ha CUCTeMy M3 2—3 ypaBHEHHUN),
UCIIOJIb3Ysl 3aKOHbI U (POPMyJIbl, CBA3BIBAIOIIME (DHU3MUECKUE BEIUYMHBI: Ha
OCHOBE aHajJM3a YCIIOBUS 3a/laydl 3alHChIBaTh KPAaTKOE YCIOBUE, BBISABIATH
HEJOCTAIOIIME WM H30bITOYHBIE JaHHbIC, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE  JUIs  pELIeHMs, TPOBOJUTh pPAacy€Tbl W OLICHUBATh
PEATUCTUYHOCTh MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BEJTMYMHBI,

epacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO DPELIUTh MPU MOMOIIN (PU3NIECKUX
METOJIOB, HCIOJNB3ysl ONHCAHWE WCCIEAOBAHUSA, BBIJCIATH IPOBEPIEMOE
MPEINONIOKeHNEe,  OIEHUBATh  MPABWIBHOCTh  MOpPSAKA  IPOBEICHUS
WCCIICIOBAHMsI, JeTaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHU
Y OTIBITOB;

®IIPOBOJIUTH OTBITHI MO HAOIIOJAEHUI0 (U3UYECKUX SIBICHUNU WIH (U3UYIECKUX
CBOMCTB Ten (M3yuyeHUEe BTOPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMs
SHEPruM, 3aBUCUMOCTh NEPHUOAA KOJCOAHUN MPYKUHHOTO MasiTHUKA OT MAacCChI
rpy3a M JKECTKOCTU TMPYXUHBI W HE3aBUCUMOCTh OT AaMIUIUTYAbl MaJbIX
KojeOaHui, MPSAMOJMHEHHOE PacCIpOCTpaHEHUE CBETa, paslioKeHHe Oenoro
CBETa B CIEKTP, M3yUYEHUE CBOMCTB H300paXEHHUS B TUIOCKOM 3€pKajie H
CBOMCTB M300pakeHUsi MpeaMera B coOuparouieil JauH3e, HaOoIeHne
CIUIOIIHBIX W JIMHEWYATHIX CIIEKTPOB U3IYUYEHHS): CAMOCTOATEIHHO COOMpaTh
YCTaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHMS, OMUCHIBATH XOJ OIBITa U
€ro pe3yibTaThl, POPMYITUPOBATH BHIBOIBL;

®[IPOBOJUTH MPU HEOOXOJUMOCTHU CEPUIO MPSMBIX U3MEPEHUH, ONpeesis CpeHee
3HAUYCHHE W3MEPSeMOl BeaMYMHBI ((HOKYCHOE pacCTOSHHUE COOMpArOIICH
JTUH3BI), OOOCHOBBIBATH BBIOOp crmocoba u3MEpeHHus (M3MEPUTEIHHOTO
npubdopa);

®IIPOBOJUTH  HWCCIIECIOBAHME  3aBUCHUMOCTEH  (M3WYECKHX  BEIUYHH  C
UCTIOJb30BAaHUEM TPSMBIX U3MEPEHHH (3aBHCHMOCTH IyTH OT BPEMEHH MpH
PaBHOYCKOPEHHOM NIBIDKEHUHM O€3 HadaabHOW CKOPOCTH, Tepuoia KojeOaHui
MaTEeMaTHYECKOTO MasTHUKA OT JUIMHBI HHUTH, 3aBHCHUMOCTH YTJIa OTPaKCHHSI
CBETa OT yIJIa MaJIeHUs U yTJia IPEJIOMJICHUS OT yTJia MajeHus): TUIAHUPOBATh
HCCJIEIOBAHUE, CaMOCTOATENIBHO  COOMpaTh  YCTaHOBKY, (UKCHUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUAE TaOIUI] U
rpaduKoB, AeNaTh BHIBOBI IO pe3yJIbTaTaM UCCIIEIOBAHMS;



®[IPOBOJIUTH KOCBEHHbIE M3MEpPEHUsl (PU3NUYECKUX BEIUUUH (CPEAHSISI CKOPOCTh U
YCKOpEHHUE TeNla MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOJIHOTO
najeHus, >KECTKOCTb TMPYXKHUHBI, KOIPPUIMEHT TPEHUS CKOJIbXKEHUS,
MexaHu4yeckas paboTa M MOUIIHOCTh, YacToTa U TMeEpHoj KojeOaHui
MaTEMaTUYECKOTO U MPYKMHHOTO MasTHUKOB, ONTUYECKasl CUJIa COOMparoLIeit
JUH3bl, PAAUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEPEHUs, COOHpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M  BBINOJHATH  W3MEPEHUS,  Clenys
OPEUIOKEHHON  MHCTPYKUUHM,  BBIYMCIATH  3HAYEHHE  BEIUYMHBI U
aHAJIM3UPOBATh IOJIYYEHHBIE PE3YJIbTAaThl C YYETOM 33JaHHOM IOTIPEIIHOCTH
U3MEPEHUM;

eCOOMIOaTh MpaBWIa TEXHUKH OE30MacCHOCTH TpU padoTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

epa3aMyaTh  OCHOBHbIE  IPU3HAKU  HU3YYEHHBIX  (PU3MUECKHX  MOJEJEi:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPAOE TENO, TOUECUHBbIH MCTOYHHUK CBETA,
Jy4, TOHKasl JIMH3a, [JJaHETapHasi MOJEIIb aTOMa, HYKJIOHHAsI MOJIEIb ATOMHOTO
Anpa,

®XapaKTEepU30BaTh MPUHUUIBI JEUCTBHS H3YYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HAa MX OMMCAHUSA (B TOM YHCIIE: CHUIAOMETP, NATYUKH
MOJIOKEHUS, PACCTOSIHUSI U YCKOPEHHUS, PAKETa, AXOJOT, OYKH, MEPUCKOII,
¢doToamnmapaT, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETpP, Kamepa
BuiibcoHa), wucnonb3yss 3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUU H
HEe00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

®CIIOJIB30BATh CXEMBl W CXEMAaTU4YHbIE PHUCYHKH M3YYECHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX MPHUOOPOB M TEXHOJOTMUECKUX MPOIIECCOB MpPH
pElIeHNN y4eOHO-NIPAKTUYECKUX 3a]a4, ONTHYECKHE CXEMbl JUIsl TOCTPOSHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

®[IPUBOJUTH NPUMEPHl (HAXOAUTh HWHMOPMALMIO O NpPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU ISl 00ecrieueHus
0e30MacHOCTH MPHU 0OpaIEHUHU C MPUOOpPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXpaHEHUsl 370pOBbS M COONIOACHHS HOPM SKOJOTMYECKOTO MOBEICHUS B
OKPYXaroUIEH Cpee;

®OCYIIECTBIISATh MOUCK HHpopManuu (usnueckoro cojepxanus B HHTepHere,
CaMOCTOSITENIbHO  (OpPMYJIHMPYsl  TIOUCKOBBIM  3ampoc, HAXOAUTh  IyTH
ONpe/eNieHUs]  JIOCTOBEPHOCTH  MOJY4YEeHHOM HMH(OpMAMM Ha  OCHOBE
MMEIOIIMXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB;

®lICIIOJIB30BATh MPU BBIMIOJIHEHUM YYEOHBIX 3aJlaHUi  HAYYHO-TIOMYJISIPHYIO
auTepatypy (U3MUECKOro CoOJIepKaHHs, CIpPaBOYHbIE MaTepuaibl, PECypChl
cetu  UWHrepHer, BraaeTb nOpuUEMaMu  KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3zoBaHus HH(POpPMALIUU U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;

eCco3/aBaTh COOCTBEHHBIE IHMCHMEHHBIE U YCTHBbIE COOOLIECHUS Ha OCHOBE
uHOpPMallMM M3 HECKOJbKMX HCTOYHHMKOB (PU3UYECKOrO COJEpKaHusl,
nyOJMYHO TPEACTaBIATh PE3yJbTaThl MPOEKTHOW WM HCCIEI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TPAMOTHO HCIIOJIB30BATh M3YYEHHBIM NOHATUHWHBIN
anmapar u3y4yaemoro pasaena (U3MKA M CONPOBOXKAATh BBICTYIUICHUE
npe3eHTaIuen ¢ yaéToM 0COOEHHOCTEN ayJuTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Kourpoabnbie | IpakTiieckue oOpa3oBarejibHbIEC
padoThI padoThbI pecypeb
Paznen 1. @u3uka u €€ posib B NO3HAHUU OKPY/KA0IIEro Mupa
1.1 ®du3znka - HayKa 0 IPUpPOJIe 2 BH6H,HOTCKa LOK
https://m.edsoo.ru/7f416194
but6moreka [JOK
12 DH3UIECKUE BETMIMHBI 2 1 https://m.edscl;}).ru/7f416194
13 EcTtecTBeHHOHAaY4YHBIN METOJ 5 1 but6moreka [JOK
TIO3HAHUS https://m.eds00.ru/7f416194
Hroro mo pasgeny 6
Paznea 2. IlepBoHayajibHbIE CBEJICHUS 0 CTPOCHUM BelIeCTBA
2.1 CrtpoeHue BeriecTBa 1 Brbmzorexa LIOK
https://m.edso0.ru/7f416194
29 JIBM>KEHHE ¥ B3aMMO/ICHCTBHUE 2 1 bu6amoreka I{OK
YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2 budmiorexa LIOK
https://m.edsoo.ru/7f416194
Nroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMOJIeCTBHE TeJl
butmoreka [JOK
31 Mexarmieckoe ABIDKeHme 3 https://m.edscL)E).ru/7f416194
3.2 Nuepnus, macca, IIOTHOCTh 4 1 Egg;?lﬁziiﬂﬁﬁ £416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bu6mmoreka IJOK

3.3 Cua. Brael cunt 14 2 https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTENH M ra30B
21| iy v mmoctmn | 3 Bumoraxa LIOK
' ’ https://m.edsoo.ru/7f416194
razamu
bubtmoreka [JOK
4.2 JlaBienme xuKocTH > https://m.edsoo.ru/7f416194
bu6mmoreka IJOK
4.3 ATMOC(epHOE 1aBICHHE 6 https://m.eds00.ru/7f416194
44 JlercTBrE )KUIKOCTH U Ta3a Ha 7 3 but6moreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Htoro no paznemy 21
Paznen 5. Pabora u MOIIHOCTH. JHEPrust
bu6mmoreka IJOK
> Pabora 1 mMomHOCTS 3 . https://m.edso0.ru/7f416194
bubmoreka [JOK
52 Hpoctere mexanH3MEl > ! https://m.edsoo.ru/7f416194
bubmoreka [JOK
53 Mexanreckas oHepris 4 . https://m.edsoo.ru/7f416194
Wroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 12

ITPOTPAMME
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8 KUIACC

KoJsmn4yecTBo yacos JJIeKTPOHHBbIE
Ne ni/nt HaunmeHoBaHMe pa3iejioB M TeM K n (mudpoBbIe)
B NMPOrpamMMblI Bceero OﬁHTpO.]ILHLIe %aKTquCKHe oOpa3oBaresibHbIE
padoThI padoThI pecype
Pa3gea 1. Ten1oBLIe ABJIeHUA
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 E:tlgg'l;llorr:eelfjicl)_})orllf/7 f4181ce
bub6anoreka IIOK
1.2 Tennosbie mponecce! 21 1 > https://m.edscl)lo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DjekTpuyecKrue 1 MArHUTHbBIE SIBJICHUS
21 | Saprmenmmararme 7 i BuGmorera LIOK
' p " https://m.edsoo.ru/7f4181ce
B3aNMOJICHICTBUE
2.2 [TocTosiHHBIN PTEKTPUUECKUN TOK 20 1 7 ﬁ:tlgg'l;llor:]eeléasg){)orl:/7 f4181ce
bu6morexa IJOK
2.3 MarsuTHbIC sBIICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
buomnoreka IIOK
2.4 IICKTPOMATHHUTHA HHAY KIS 4 https://m.edsc%g.ru/?f418lce
Htoro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

ITPOTPAMME



https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoJsmn4yecTBo yacos JJIeKTPOHHBbIE
Ne ni/nt HaunmeHoBaHMe pa3iejioB M TeM K n (mudpoBbIe)
) NporpaMMmalI Bcero OﬁHTpO.]ILHLIe %aKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3znen 1. Mexannueckue siBJICHUSA
11 MexaHu4ecKoe IBMKCHUE U 10 1 bubmoteka [JOK
' CHOCOOBI €0 ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmoreka [JOK
12 B3aumozeiicTue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
13 3aKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasgeny 40
Pa3nen 2. Mexanuueckue KoJeO0aHusi M BOJHbI
bu6mmoreka LIOK
2.1 Mexammeciue Konebanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6morexa IJOK
2.2 MexaHnuecKkue BOJHBI. 3BYK 8 1 3 https://m.eds00.ru/7f41a4a6
Wroro no pazneny 15
Paznen 3. DjieKTpPOMArHUTHOE 1OJIE€ M YJIEKTPOMATHUTHBIE BOJIHbI
31 DIJIEKTPOMArHUTHOE TOJIE U 6 2 bubmuoreka [JOK
' 9JICKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 6
Pa3nen 4. CBeToBBIE SIBJICHUSA
bu6morexa IJOK
4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 https://m.eds00.ru/7f41a4a6
4.2 JIMH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 bubmmoteka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

Pasznoxenue 0eoro ceera B

bubmoteka [JOK

4.3 CIICKT] 3 2 https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pa3znen 5. KBanroBble IBJICHUSA
51 HcnyckaHue v MOTJIOIIEHHE CBETa 4 1 bubmoteka [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHmne aTOMHOTO si7Ipa 6 1 E:tlgg:ﬁ(;:éelai(i.orﬁﬂ f41a4a6
>3 Alnepibie peaxu ! L ﬁﬁﬁﬁiﬁ&%ﬂmme
Hroro no pazneny 17
Pasznea 6. IloBTopute/ibHO-00001IAK0O NI MOAYJIb
6.1 g)(;BeTpOgEE; Ey(;i?;;i?; 3a7-9 9 2 bubmorexa HOK
Cee https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 9
OBHIEE KOJIMYECTBO YACOB I1O 102 97

ITPOI'PAMME
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