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MOACHUTEJIBHAS 3AIINCKA

[lenTpbl o0Opa3oBaHUs €CTECTBEHHO-HAy4YHOM HampaBieHHOCTH «Touka
poCTa» CO3MaHbl C IETBI0 Pa3BUTHS Y OOYYAIOIIMXCS €CTeCTBEHHO-HAYYHOMH,
MaTeMaTHU4YECKOH, uH(pOpMaIIMOHHOM TPaMOTHOCTH, dbopmMHpOBaHUS
KPUTUYECKOTO M KPEATUBHOTO MBINIJICHUS, COBEPIICHCTBOBAHUS HABBIKOB
€CTEeCTBEHHO-HAYUYHON HAINPaBJICHHOCTHU, a TaKXKe JJIsl MPAKTUYECKON OTPabOTKU
y4eOHOro MaTepuasa mo y4eOHbIM MpeameTam

«Duznkan

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUW W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHOM MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a takxke ¢ yaérom denepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxxanue mnporpaMMmbl 10 (U3UKE HANpaBIeHO Ha (QopmMupoBaHue
€CTEeCTBEHHO-HAYYHONW TI'PaMOTHOCTH OOYYalOIIMXCSI W OpPraHU3aldi0 H3y4CHHS
Gbu3MKu Ha JeATeNTbHOCTHOM OcCHOBe. B mporpamme mo ¢usuke yduTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanusanuu tpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM ¥ METaNPEAMETHBIM pe3yabTaTaM O0yUCHHUs, a TAKKE
MEXIIPEMETHbIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMUsI.

[MudpoBsie mabopaTopuu MO3BOJSIOT CYIIECTBEHHO JKOHOMHTH BpEMS,
KOTOPOE€ MOXHO IOTPaTUTh Ha (HOPMUPOBAHUE HCCIEIOBATEIbCKUX YMEHUMN
yUYaIINXCsl, BRIPAKAIOIINXCS B CIEAYIONIUX JIEUCTBUAX: ONpeeiIeHue MpoOIeMbl;
MIOCTAHOBKA HCCIENOBATENbCKON 3aJauM; IUIAHUPOBAHUE, pPELICHHE 3a/1a4H,
BBIJIBIDKCHHE THUIIOTE3, IMOCTPOCHUE MOJENEeH, SKCIEepUMEHTalbHAs TMpPOBEpPKa
TUIIOTE3.

[Iporpamma 1o gu3uke ycTaHaBIUBAET paclpesielieHne yueOHOro Marepuania

1o rojaM o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUaronuxcsl.

[Iporpamma 1o ¢usuke paspaboTaHa C 1EIbI0 OKa3aHUS METOJUYECKOMN
MIOMOIIIM YYUTENIO B CO3/IaHUU pabouell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®dusuka SBISIETCS CUCTEMOOOPA3YIOLIUM JJI €CTECTBEHHO-HAYYHbBIX YUEOHBIX
OPEIMETOB, TOCKOJbKY (U3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, HW3yYaeMbIX XHUMHEH, Ouojorued, acrpoHoMuerd U (PUIHMUIECKOU
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpelocTaBiIsieT HauOosee sCHble O00pa3lbl MPUMEHEHHS HAay4dHOTO METoja
MO3HAHUs, TO €CTh CI1OCO0a MOIYyYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.



OnHa w3 TVIaBHBIX 3aj1a4 (U3UYECKOT0 0O0pa3oBaHMsI B CTPYKType OOIIEro
00pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH H
UHTEpeca K HayKe y 00yJarouxcsl.

[MuppoBass nabopaTopus KapAUHAIBHBIM 00pa3oM H3MEHSET METOIUKY H
COJIep)KaHUE  DKCIEPUMEHTAIBHOW  JCSITENbHOCTH W TOMOTAeT  PElIuTh
BBINICTICPEYUCIICHHBIC TIpoOaeMbl. [llupokmii crmekTp HH(PPOBBIX TaTYUKOB
MO3BOJISIET YYAIIUMCS 3HAKOMUTRCS C IMapaMeTpamMu (PpU3NIecKoro SKCIepUMEHTa
HE TOJBKO HAa KAYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C MOMOIIKIO
UppPOBOI TabOPATOPHH MOXKHO MPOBOJUTH JJIUTEIBHBIN SKCIIEPUMEHT JIakKe B
OTCYTCTBUHU JKCIiepuMeHTaTopa. [Ipu 3ToM u3MmepsieMble JaHHBIE U PE3YJIbTAThHI
X 00pabOTKH O0TOOpaXKarOTCsl HEMOCPEACTBEHHO Ha SKpaHe KOMITbIOTEpa.

W3ydyenne ¢usuku Ha 0a30BOM ypOBHE TIPEIOJIIAraeT OBJIAJICHUE

CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS;

e OLICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOI'O HCCIIEI0BAHUS;

e UHTEPHIPETUPOBATH JTAHHBIC M HUCMOJIb30BAaTh HAYYHBIC JOKA3aTEIbCTBA IS
MOJIYYEHHUS BBIBOJIOB.

[lenrn wusyueHus (uU3MKKM Ha YypPOBHE OCHOBHOrO 00IIero ooOpa3oBaHUs
onpenenensl B KoHuenmuu mnpenojaBaHusi ydeOHoOro mnpeamera «®Dusnka» B
oOpa3oBaTenbHBIX opraHu3anusx Poccuiickoit ®enepanuu, peamu3yroIUx
OCHOBHBIE  00111€00pa3oBaTeNbHbIE MPOrPaMMBbI, YTBEPXKIEHHONW pelIeHHUEM
Komnerun MunucrepcTa npocsenienusi Poccuiickoit @enepanuu (IpoToKoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Hean ndyyenus: pU3UKuU:

e IPUOOpPETEHNE UHTEpECa U CTPEMIICHHS OOYy4YaloIIUXCd K HaydYHOMY
U3YYEHUIO MPHUPOJABI, PA3BUTUE UX HHTEUIEKTYalIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

e pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TTO3HAaHUS U (HOPMHUPOBAHUE
UCCJIEA0BATEIbCKOr0 OTHOLLICHHS K OKPY KAIOIIUM SIBJICHUSIM;

« popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yabTaTa U3YUYCHHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKU;

e popMUpOBaHUE MPEACTABICHUM O pOIU (PUUKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

epa3BUTHE  TMPEJACTABICHUH O  BO3MOXHBIX  chepax  Oyaymiei
npoQecCUOHATBLHON  JIESITENBHOCTH, CBS3aHHOM ¢ (U3MKOM, TMOArOTOBKA K
najgpHeneMy o0y4eHUIO B 3TOM HaIlpaBJICHUH.

JlocTibkeHre 3THUX 1eNied mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0rrero o0pa3oBaHus 00ECTIEYNBACTCS PEIICHUEM CIEAYIOIMNX 3a4a4:



e MPUOOpPETEHNE 3HAHMA O JIUCKPETHOM CTPOCHHMHM  BCIECTBA, O
MEXaHUYECKHUX, TETJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e MPUOOpPETEHNE YMEHUI ONMUCHIBATH U OOBACHATH (PUBMUYECKHE SIBICHHS C
UCTIOJIb30BaHUEM TIOJTYYCHHBIX 3HAHUH;

¢ OCBOCHHE METOJOB PELICHUSA NPOCTEHIINUX PACYETHBIX 3axad C
UCIIOJIb30BaHUEM buznUecKux MoOJIeTIeH, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMCHHI HAOJIOIATh MPUPOIHBIC SIBJICHUS W BBITIOIHSATH OMBITHI,
nabopaTopHbie pabOTHI U IKCIIEPUMEHTAILHBIC HCCIEAOBAHUS C UCIOIB30BaHUEM
U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE TMPUEMOB pabOTHl ¢ HWHpOpManUel (GU3MUECKOT0 COJEpKAHUS,
BKJIFOYass WHQPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIu3 W
KPUTHUYECKOE OlIEHUBaHUE MHPOPMALIHH;

¢ 3HAKOMCTBO €O cepamu NMPoPhecCUOHAITBHON ESITEIIbHOCTH, CBI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha TOCTIKCHHSIX
(u3HYECKON HAayKH.

Ha wuzydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus orBoauTcs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Heneno), B 8
Kiacce — 68 dacoB (2 daca B Hezent0), B 9 kimacce — 102 gaca (3 daca B HEJENO).

[Ipennaraemsiii B mporpamMMe 1o (hu3uKe MepedeHp JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YUUTEb JeIacT BEIOOP MPOBEICHHMS
7a00paTOpHBIX PA0OT M OMNBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
O00yJaroIIMXcs, CIHUCKA HKCIEPUMEHTATbHBIX 33/IaHUM, MPEIaraéMbIX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 9K3aMeHa 10 (U3HUKe.

COIAEPXAHUE OBYUYEHUA

7 KIIACC

Pasznes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPYJKAIOLIEro MuUpa.

®dusuka — Hayka o npupogne. fBieHus npupoasl. dDusznueckue sABICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuyuH. Dusznueckue
npubopsl. [Torpemnocts n3mMepenuit. MexayHapoaHasi cuCTeMa eIMHUIIL.

Kak @u3uka u Jpyrue ecTecTBEHHblE HAyKH H3y4daloT MPUPOAY.
EcTecTBeHHO-Hay4YHbI METOJ] NO3HaHMs: HAOJIOJEHHE, MOCTAHOBKA HAay4YHOTO
BOMPOCA, BBIIBIYKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, O0BSICHEHHE
HabmogaemMoro sipneHus. Onucanne GU3nUecKux sIBICHUN ¢ TOMOIIBIO MOJIENIEH.



Jemoncmpayuu.

1. MexaHHU4Y€eCKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SABJICHUSL.
2. duznyeckue NpudOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUN aHAJIOT OBBIM

U U(PPOBBIM IPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1 Omnpenenenue MEHbI IeTICHUS TIKaIbl U3MEPUTETHLHOTO TIPUOOpa.

2 N3mepenne paccTosHUM.

3. N3Mmepenue 06bEMa KUIKOCTU U TBEPAOTO TeEA.

4 Ornpenenenue pa3MepoB MalbIX TEN.

5. N3mepenue temmeparypbl IpU MOMOIIM KUJIKOCTHOIO TEPMOMETPA U
JaTYUKa TEMIIEPATYPHI.

6. [IpoBeneHue wuccienoBaHust 10 NIPOBEPKE THUIIOTE3BI: JAJIbHOCTH
noJjiéTa mapuKa, MyIIEHHOTO0 TOPU30HTAIBHO, TeM Oolibllie, 4eM OOJbIIe BBHICOTA
IycCKa.

Pa3znen 2. IlepBoHayajibHble CBeIeHNsI 0 CTPOEHUH BellecTBA.

CrpoeHue BemecTBa: aTroMbl W MOJEKYJbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne wyactuir BemecTtBa. CBsI3b CKOPOCTH JBMXKEHHS YacTHI[ C
TeMrieparypoil. bpoyHoBckoe aBuwxkenue, nuddysus. BzaumonelicTBue dyacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHHUE.

ArperaTHbl€ COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH W TBEPABIX
(KkpucTauMuecKkux) Ted. B3auMOCBSI3b MEXKIy CBOMCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

1. Habnronenne OpoyHOBCKOTO IBHKEHHS.

2. Habmonenune nuddysun.

3. HaGntonenue  siBeHud, OOBICHSIOIIUXCS — MPUTSHKEHUEM WU

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. Ouenka auamMeTpa aroMa METOJOM psioB (C  HMCIOJb30BaHHEM
dbotorpaduwuir).

2. OnpITHI 1O HAOJIIOJEHUIO TETIOBOTO PACIIMPEHHUS Ta30B.

3. OnpITel 1O OOHApYXEHUIO  JEUCTBHS CHJI  MOJIEKYJSIPHOTO
MPUTSHKEHUS.

Paznen 3. /IBu:KeHUe U B3aUMO/IeiCTBHE TeJl.



MexaHnueckoe IBH)KEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBH)KEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JBMKEHMM. Pacdér nmyrtu u
BPEMEHHU JIBUIKCHUS.

SlBmenne uHepuuM. 3aKOH MHEpUMH. B3anmmonencTBue Ten Kak IPUYMHA
U3MEHEHUs CKOPOCTH [BMXKEHMs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTE BemecTBa. CBSA3b IIOTHOCTU € KOJWYECTBOM MOJIEKYJI B EAMHULE
00BEMa BEIECTBA.

Cwita Kak XapakTepUCTHKA B3anMOJEHCTBUA Ten. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TshkecTH. CHia TSHKECTH Ha Apyrux maHerax. Bec Temna. HeBecomocts. CrioxeHue
CWJI, HAaNpPaBJICHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cui. Cuna TpeHusl.
TpeHue CKOIbKEHUs U TPEHUE NOKOs. TpeHue B MPUPOJE U TEXHUKE.

Jemoncmpayuu.

1 Habmronenue MexaHu4ecKoro JBMKEHUS Tea.

2 N3mepenune ckopoCcTH MPSMOJIIMHEWNHOTO JBHKEHUS.

3 HabOntonenue siBjeHUs: HHEPLIMU.

4. HabmroneHue usmMeHeHus: CKOpocTU IIPU B3aUMOJEHCTBUH TE.

5 CpaBHeHHE Macc 110 B3aUMOJEHCTBHIO TEIL.

6 CiioxeHune chil, HaIlpaBJICHHBIX 110 OJTHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBIKEHHUs (IIapuka B
KHUJIKOCTH, MOJIEJIN AJIEKTPUUECKOr0 aBTOMOOWIIS U TaK Jlajee).

2. Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHHsI OpyCKa WM [IapUKa 110
HAKJIOHHOM IIJIOCKOCTH.

3. OmnpenenexHne IIOTHOCTH TBEPLOIO TENA.

4. OnbITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb pacTsHKEHUS
(medopMarium) Npy>KUHBI OT MPUIOKEHHON CHIIBI.

5. OnbITHI, AEMOHCTPUPYIOLIKME 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIbKEHUS

OT BEca Teja U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJ, JKMAKOCTEl M ra3oB.

JaBnenue. CrnocoObl yMEHBLIECHUSI U YBEJIMUYEHUs AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJE€HUS ra3za OT 00bEéma, Temmeparypbl. l[lepegaua maBieHus
TBEPIABIMU TEJIaMH, XUAKOCTAMM U rasamu. 3akoH I[lackans. [IHeBMaruueckue
MalvHbl. 3aBHCUMOCTb JAaBJEHHUS JKUIAKOCTH OT TIiIyOuHBI. ['Mapocrarrueckuii
napagokc. Coobmiatomuecs cocyanl. [ nipaBinueckue MeXaHu3Mbl.

Atmocdepa 3emuin U arMmochepHoe aaBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3ayImIHON 000mouku 3emiu. OmbiT Toppuuemnu. M3mepenue arMmochepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOro JIaBJICHUsS OT BHICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 17151 n3MepeHus: aTMOc(EepHOro 1aBJICHHUS.



JlecTBue KUIKOCTH Y ra3a Ha NMOrPYKEHHOE B HUX TeJ0. BeITalKuBaromas
(apxuMmenoBa) cuna. 3akoH Apxumena. [naanue ten. Boznyxoriapanue.

Hemoncmpauyuu.

1 3aBUCUMOCTbH JABJICHUS Ta3a OT TEMIIEPATYPHL.

2 [lepenada naBiaeHUs KUJKOCTHIO U TA30M.

3. Coobmiaromuecst COCY/IbI.

4 I'mapaBanyueckuit mpecc.

5 [IposiBnienue necTBUs aTMOCHEPHOTO JABICHUS.

6. 3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI OT 00BEMA MOrPYKEHHON YacTH
TEJa U IJIIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcioBue 1U1aBaHMs TEN: IUIABAHUE WIM TIOTPYKEHUE Tl B
3aBUCHMOCTH OT COOTHONIECHMS INIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopnuwvie pabomul u onvimol.

1. HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE€ OT 00bEMa
NOTPYKEHHOM B KUJAKOCTh YaCTH TEIA.

2. OnpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeJO,
IIOI'PYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKHUBAIOLIECH CHUJIBI, JEHCTBYIOIIEH Ha
TEJO B )KUAKOCTH, OT MAaccChl Tea.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJKUBAIOIIECH CHIIBI,

JICHCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B KHJIKOCTh YaCTH
T€Jla U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHne apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
oIpeJieNIeHne €€ rpy30M0AbEMHOCTH.

Paznen 5. PaGoTra u MOIIIHOCTD. DHEpPrus.

Mexanudeckasi pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbI¥ar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. [IpumeHeHue TmpaBuiIa paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas ¢ NOTEHUHUAIbHAS DHEPIUS.
[IpeBpailieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTHH B IPYTOil. 3aKOH COXPaHEHUS
SHEPIrUu B MEXaHHUKE.

Hemoncmpauuu.

1. [IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenre pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBMKCHUHU
T€Ja 10 TOPU30HTAIBHON ITOBEPXHOCTH.



2. HccnenoBanue ycinoBul paBHOBECUS pblyara.

3. N3amepenue KIIJ[ HakJIOHHOM IJIOCKOCTH.
4. N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPIUU.
8 KIIACC

Paspneu 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJOKEHUS MOJIEKYISIPHO--KUHETUYECKON TEOPUH CTPOCHHUS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MoJeKyld. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KMHETUYECKON TEOPHH.

Monenu TBEPAOro, XKHUAKOrO M Ta3000pa3HOr0 COCTOSIHUM BEILIECTBA.
Kpucramnuueckue u amopdusie Tena. OObSICHEHHE CBOMCTB ra30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUH MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CmaurBaHMe U KaNWUISPHBIE sIBIEHUS. TemnoBoe pacliupeHue 1 CKaTue.

Temnepatypa. CBsa3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHKECHUS
gacTull. BHyTpenHssi sHeprusa. CrnocoObl U3MEHEHUST BHYTPEHHEM SHEprumu:
TeIuIonepeaaya 17} COBEPILIECHHE paboTHI. Bunbl TEIUIONEePENaUn:
TEIJIONPOBOIHOCTD, KOHBEKIMS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YaenpHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBEcHE. YpaBHEHHME TemioBoro Oamanca. IliaBinenue u
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. Y€iIbHAsA TEIUIOTA ILJIABJICHUS.
[TapoobpazoBanue u konaeHcamus. Mcmapenme. Kumenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(HEPHOro
JABJICHUS.

BrnaxHocTh BO3myXxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPaHUS.

[Tpuniuner pabotel TemnoBbix asurateneit KIIJ temnmoBoro asuraresns.
TerutoBbIe IBUTATEN! U 3aIUTa OKPYXKAIOIIEH CPEIbI.

3aKOH COXpaHEHMsI U PEBPALLEHUS] YHEPTUHU B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1 Habmronenne OpoyHOBCKOTO ABUKEHUS.

2 Hab6monenne nuddysun.

3. Habmronenne sBieHnid cMauMBaHMs M KaMIIISIPHBIX SIBJICHUH.

4 Habmronenue TemioBoro paciumpeHus Te.

5. M3meHneHne naBiieHUs ra3a NpU U3MEHEHUMU OO0bEMa U HarpeBaHUU
WU OXJIQXKICHUH.

6. [IpaBuna uamMepeHus: TemMIepaTyphl.

7. Bunbl Tenonepenayu.

8. OxuaxxaeHue npu COBEPIICHUH padoThI.

9. Harpesanwne npu copepiieHuH pabOThl BHEIIHUMH CHUJIAMHU.

10. CpaBHeHUE TEIIOEMKOCTEN pa3INYHBIX BEIIECTB.



11. HaOmnronenne kumexus.

12. Habmronerne nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.

13. Mopaenu TEIIOBBIX ABUTaTEIICH.

Jlabopamopnvie pabomel u onvimol.

1. OnbiITel 1O OOHApYXEHUIO  JICHUCTBUSI CWJI  MOJIEKYJISIPHOTO
MPUTSHKEHUS.

2. OnpITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnbITHI 10 HAOJIIOJICHUIO TETUIOBOTO PACHIMPEHUs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIL.

4. OrnpeneneHue qaBIeHUs BO3/lyXa B OaNIOHE IIITPHUIIA.

5. OnpITh, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHHUS BO3/yXa OT €ro
00bEMa M HArpeBaHUs WA OXJIAXKICHHUSL.

6. [IpoBepka ruUMOTE3bl JUHEWHOM 3aBUCUMOCTH JUJIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.

7. HaOmronenne u3MeHeHHs] BHYTPEHHEW SHEPruM Tejla B pe3yJibTare
Teryionepeaady U padboThl BHEITHUX CHUJI.

8. UccnenoBanue siBjaeHUs TEIIO0OMEHA TIPU CMEIIUBAHUM XOJIOIHON U
ropstuer BOJBI.

9. OmnpeneneHue KOJIUMYECTBA TEIUIOTHI, IMOJIYYEHHOrO BOJOW TIpHU
TEMJI000MEHE C HArPEThIM METAUTUYECKUM LIIJIUHIPOM.

10. OnpeneneHue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiecca UCIIapeHUs.

12. Ornpenenenrne OTHOCUTEIBLHON BIAXXHOCTH BO3/1yXa.

13. Onpenenenue yaelabHOM TEMUIOTHI TIJIaBJICHUS JIbJIA.

Paznen 7. Diaekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. JIBa poja »ieKTpUYECKUX 3apsaoB. BzaumopelctBue
3apspKeHHBIX  Tenl. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJCHCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0OB U PACCTOSTHUSI MEXKTY TETIaMH).

OnekTpuueckoe mnoisie. Hampssk€HHOCTh 3nekTpudeckoro mnois. I[lpuHnmn
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenn snekTpudeckux 3apsaoB. DIEMEHTAPHBIN JJIEKTPUYECKUN 3apsiil.
Crpoenne aroma. IIpOBOOHMKM W AUDNIEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYEeCKUd TOK. YCJIOBUSI CYHIECTBOBAHUS DSJIEKTPUYECKOrO TOKA.
Uctounuku mnocTtossHHOro ToKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckasgs uenb. Cuna  Toka.  DJNEKTPUYECKOE  HaIpsHKEHUE.
ComnpoTuBieHHE TPOBOJHUKA. Y ACIBHOE COMPOTHUBJIEHHUE BellecTBa. 3akoH OMma



s ydactka uenu. [locimenoBarenbHOE M MAPAJUIENBHOE  COCIMHEHUE
IIPOBOJTHUKOB.

PaGora u MoOIIHOCT JIEKTpUYECKOro Toka. 3akoH Jhxoyms—JleHa.
DneKTpu4ecKre Lenu U MOTPEOUTENH INEKTPUIECKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuThl.  B3anmonelcTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE noje 3eMJIu U €ro 3Ha4eHHE JJI KU3HHA Ha 3eMile.
OneiT  Opcrena. MarautHoe 1oje  3JIEKTpUYecKoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA IPOBOJHUK C TOKOM.
DneKTpoABUrareiab IOCTOSHHOIO TOKa. VCHonb30BaHME 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnertel @apanes. SBieHue 35eKTpoMarHuTHONM MHAYKIMU. [IpaBumno Jlenna.

DIIEKTPOreHepaTop. Crnioco0bl MTOJIYYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

1. DIIeKTpU3aLHs TEN.

2. JIBa poja BIEKTpUYECKUX 3apsioB M B3aMMOJEUCTBUE 3aPSKEHHBIX
TelL.

3 Y CTpONCTBO M AEUCTBUE DIIEKTPOCKOMA.

4 DJIEKTPOCTATUYECKAST MHAYKIIHSL.

5 3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.

6. [IpOBOIHUKY M OUBIEKTPUKH.

7 MoaenrpoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO OIS
8 M cTOYHMKY TOCTOSIHHOT'O TOKA.

9 JIecTBUA 3JIEKTPUUYECKOr0 TOKA.

10. DIIEKTPUYECKUM TOK B HKUIKOCTH.

11. ["azoBBIi pa3psa.

12. N3mepenue cuiibl TOKa aMIIEpMETPOM.

13. N3MepeHne 2neKTpUYecKOro HaIpsKeHHUs] BOJIbTMETPOM.

14. PeocraTr 1 marazud conpoTUBIICHUM.

15. B3aumopericTBre NOCTOSIHHBIX MAarHUTOB.

16. MopenrpoBaHue HEBO3MOKHOCTH pa3IeJIEHUs IMOTOCOB MarHUTa.
17. MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.
18. OmneIT Opcrena.

19. MarsuTtHOE 1one ToKa. DJIEKTPOMAarHHUT.

20. JleficTBHE MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

21. DJIEKTPOJBUTATEINb IOCTOSHHOTO TOKA.

22. HccnenoBanue sSBIEHUS 3JIEKTPOMAarHUTHON MHAYKIIHH.

23. Omnbitel Dapapes.



24, 3aBHUCHUMOCTh HarpaBJICHUA HWHAYKIOHUOHHOI'O TOKa OT YCJ]OBHﬁ €ro
BO3HUKHOBCHHMUA.

25. DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1. OnbITel IO HAOJIOACHUIO DJJICKTPU3ALMHU Tel WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

2. UccnenoBanre AEUCTBUS IIEKTPUYECKOTO TMOJISI HAa TMPOBOJHUKH U
JTUAJIEKTPUKH.

3. Co6opka u nmpoBepka pabOThI JJIEKTPUIECKOMN MU MOCTOSHHOTO TOKa.

4. N3mepenne u peryampoBaHie CUITbI TOKA.

5. N3mepenne u peryanpoBaHue HAMPsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UYILIETO Yepe3 PEe3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHMS Ha PE3UCTOPE.

7. OneIThl,  JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  JJIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIUHBI, IUIOMIAJAN MONEPEYHOr0 CEYEHHS U
Marepuarna.

8. [IpoBepka mpaBuiia CIOKEHUS HAINPSHKEHUN TPH MOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBwiia Jjisi CWIIbI TOKA MPHU MapajlIeIbHOM COEIMHEHUU
PE3UCTOPOB.

10. Ompenenenue pabOTHl ANEKTPUUYECKOTO TOKA, HAYIIETO 4Yepes
pe3nucTop.

11. OnpeneneHue MOIIHOCTH BJIEKTPUUECKOTO TOKA, BBIICISIEMON Ha
pe3ucTope.

12. UccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, MAYLIETO Yepe3 JaMIIOuKy,
OT HaIPSDKEHUS HA HEW.

13. Omnpenenenne KIIJI narpeBaTesns.

14. UccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSTHHBIX MarHUTOB.

15. N3yyenue MarHUTHOrO TIOJIA TIOCTOSHHBIX MArHUTOB TIPU HUX
00bEIMHEHUU U Pa3/ICICHUN.

16. UccnenoBanre neNCTBUA DSIEKTPUUECKOTO TOKAa HAa MArHUTHYIO
CTpPEJIKY.

17. OnBITHl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS
KaTYIIKH C TOKOM M MarHUTa OT CHJIbI TOKA U HAIlpaBJIEHUS TOKAa B KaTYIIKE.

18. N3yuenne neicTBUS MarHUTHOTO TOJISI HA TPOBOIHUK C TOKOM.

19. KoHncTpynpoBanue u uzydeHue paboThl AJIEKTPOJBUTATEINS.

20. N3zmepenue KIIJI ssexkTpoaBUraTesibHONM YCTAaHOBKH.

21. OMBITEl IO UCCIIENOBAHUIO SBJICHHS SJIEKTPOMArHUTHOW WHIYKIIHH:

HCCIICOOBAHHUC W3MCHECHMI 3HAUCHUS U HaIpaBJICHHA MHAYKOWMOHHOI'O TOKA.



9 KJIACC

Paspnes 8. Mexanuyeckue siBJIeHUs.

Mexanndeckoe aBuwxkeHue. MarepuanbHass Touka. Cucrema OTcCuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUSA. PaBHOMEpHOE NpSIMOJMHEHHOE
nerxenue. HepaBHomepHoe npsiMoinHeiHOe aBHkeHHe. CpelHssl 1 MTHOBEHHas
CKOPOCTb TeNa NpH HEPABHOMEPHOM JBUKCHHH.

VYckopenue. PaBHOyckopeHHOe mnpsMonuHeiiHoe JBmkeHue. (CBoOonHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEeHHE MO OKpykHOCTU. [lepmon m yacTora oOpamieHwHs.
JluneriHas u yrioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHUE.

ITepsoiii 3ak0oH HeroToHa. Bropon 3akon Hetotona. Tpernit 3akoH HeroToHa.
[IprHIMD CynIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHuUs: CHiia TPEHUS CKOJIbKEHHUS, CUIIA
TPEHMUs IIOKOsI, APYTU€ BUIBI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOIO TATOTEHMs. Y CKOpPEHHE CBOOOJHOIO
nageHus. JBuwkenue ruianer Bokpyr Comnima. IlepBas kocMuyeckas CKOpPOCTb.
HesecomocTts 1 neperpysku.

PaBHOBecue marepuanbHON TOUKH. AOCONOTHO TBEpHOe Teno. PaBHoBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpallleHus. MOMEHT cuiibl. L[eHTp TsKeCTH.

Nmnynbe tena. M3menenne ummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJIbCa. PEakTUBHOE NBMKEHUE.

Mexanuueckass pabora W MomHOCTh. Pabora cuil TsKecTH, yNpyrocTw,
TpeHus. CBs3b dHEpruM U padboTsl. [loTeHIManbHas 3Heprus Tefa, MOJIHATOrO Haj
NOBEPXHOCTBIO 3eMiu. [loTeHInanbHas sHeprus cxaTon npyxxuHsl. Knnernueckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
JHEPIUHU.

Hemoncmpauyuu.

1. Habmronenne MexaHU4ecKoro ABMKEHHUS Tella OTHOCUTEIbHO Pa3HbIX
TE€Jl OTCYETA.

2. CpaBHeHUE NyTE€l U TPAEGKTOPUM IBUKEHUS OAHOTO M TOTO K€ Tema
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

3. N3mepenne ckopoCcTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.

4. HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHUSI.

5. HaGntonenue nBmkeHus Tena mo OKpy>KHOCTH.

6. HaGmtonenne mexaHWMYeCKuX SIBICHHUHM, TPOUCXOAINIUX B CHUCTEME

orcuéra «Tenexka» mnpu €€ PABHOMEPHOM H© YCKOPEHHOM JABWKCHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

7. 3aBUCUMOCTh YCKOpPEHHMsI Te€la OT MacChl Tela W JCUCTBYIOIIEH Ha
HETr'O CHUJIBL.



Habmronenue paBeHcTBa CUII PU B3aUMOJICHCTBUM TEJ.

9. N3meHenue Beca Tenna pu yCKOPEHHOM JBUKEHUU.

10. [Iepenaua umirynbca npu B3aMMOACHCTBUN TEIL.

11. [IpeoOpazoBaHus SHEPTUH NIPU B3aUMOJIEHCTBUM TEJI.

12. CoxpaHeHre UMITyJIbCa PU HEYTIPYTOM B3aUMOJIEHUCTBUM.

13. CoxpaHeHue UMITyJIbCca IPU a0COIIOTHO YIPYTOM B3aUMOIEUCTBUU.
14. Habmonenue peakTHBHOTO IBHKEHUS.

15. CoxpaHeHre MEXaHUYECKOM IHEPTUU NTPU CBOOOIHOM MaJICHUU.

16. CoxpaHeHnEe MEXaHWUYECKOM DHHEPruu IIPU JBWKEHHUHM TeENa IOL

JEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoHcTpyupoBanue  Tpakra i pa3roHa W JaJbHEWIIEro
PABHOMEPHOI'O IBUKEHUS [IAPUKA WM TEJIEKKHU.

2. Omnpenenenre cpeiHEr CKOPOCTH CKOJIbKEHUSI OpycKa MU JBUKCHUS
[IapyKa M0 HAKJIOHHOM IJIOCKOCTH.

3. Onpenenenre yCKOpEHHs Tella MPU PaBHOYCKOPEHHOM JBUKEHUU I10
HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBanue  3aBUCUMOCTH  NYTM  OT  BPEMEHM  IIpHU
PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HaYaJIbHON CKOPOCTH.

5. [IpoBepka TrumoTE3bl: €CIM NPHU PABHOYCKOPEHHOM JBHKEHHUU O€3

HaYyaJIbHOU CKOpPOCTH IIYTH OTHOCATCA KaK pPAn HEUYETHBIX quCcCi, TO
COOTBCTCTBYIOIIHC IIPOMCKYTKH BPCMCHHU OJNHAKOBBI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS] CKOJBXEHUS OT CHIIBI
HOPMAJIbHOT'O JaBJICHHUS.

7. Omnpenenenue kodhPuIeHTa TPEHUS CKOIBKEHUS.

8. Onpenenenre KECTKOCTH NPYKUHBI.

9. Ompenenenre pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JIBMKCHUHU
TeNa 1Mo TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpenenenue pabOThl CWJIBI YIPYTOCTH MpU TOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEMOJBHKHOI'O U MOJBUKHOT'O OJIOKOB.

11. N3yuyenue 3aK0Ha COXpaHEHUS SHEPTHH.

Paznen 9. Mexannueckue Kojie0aHUs U BOJIHBI.

Konebarensnoe nemkenrne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUIA: TIEPHO/I,
4acToTa, aMIUIATYy1a. MaTteMaTu4eCcKuil U NPYy>KUHHbIM MasTHUKU. |IpeBpaiienue
SHEPIUM NpH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxatoume  KojebaHus.  BoiHykzneHHole — kojebanus.  Pe3onanc.
Mexanuuyeckue BoJiHBI. (CBOWCTBa MEXaHMYECKMX BOJH. IIpojonbHbIe U
IIONIEpEYHbIE BOJHBL. JlMHA BOJNHBI W CKOPOCTh €€ pacIpOCTPaHECHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.



3Byk. I'pomkocTh 3Byka M BbicOoTa ToHa. OTpaxkenue 3Byka. MH(pa3Byk u
YJIBTPA3BYK.

Hemoncmpauyuu.

1. Habmronenne konebanuii Ten moj JESHCTBUEM CHUJIIbI TSKECTHU U CHUJIIbI
yIPYTOCTH.

2. HaGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3 HaGmtonenmne BRIHYKIEHHBIX KOJIEOAHM U pE30HAHCA.

4. PacnipocTpaneHnne po10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH ).

5 HaGroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6 AKYCTUYECKUI pE30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. OmnpeneneHue 4acTOThl M Tepuoga KojaeOaHUW MaTeMaTU4eCKOro
MasTHHKA.

2. Ompenenenve YacTOoThl W TiepHofa KoJieOaHUN  TPYKUHHOTO
MasTHHKA.

3. UccnenoBanre 3aBUCUMOCTH TepHoJa KoieOaHUN MOJBEIIEHHOTO K
HUTU I'py3a OT JJIUHbI HUTH.

4. HccnenoBanne 3aBUCUMOCTH Ilepuoaa KojeOaHUN IPY>KHMHHOTO
MasTHHKA OT MaccChl Irpy3a.

5. [IpoBepka HE3aBUCUMOCTH TIEpHOIa KOJIeOaHU Tpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChl rpy3a.

6. OmbITH, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH TIepuoaa KojeOaHui
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. N3mepenune yckopeHus CBOOOTHOTO MaICHMUS.

Paszpges 10. D1eKTpOMarHuTHOE 10J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.

DNEeKTpOMarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BoJHBL.  CBOMCTBa
ANEKTPOMAarHuTHeIX BOJH. [llkana »31eKTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DnekTpoMarHuTHasi npupoga cera. CkopocTh cBera. BomHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomnHOBEIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3ydyeHne CBOWCTB  DJIIEKTPOMArHUTHBIX BOJH C  IOMOIIBIO
MOOMJIBHOTO TenedoHa.

Paspgea 11. CBeToBbIe sIBJICHMS.



JlyueBas MOJIC/b CBeETa. HUctounuku CBeETa. [IpssmonnHelinoe
pacnpocTtpaHeHue cBera. 3atMeHust Connna u Jlynsl. Otpaxkenue cBera. ILnockoe
3epKano. 3aKOH OTPaXKEHUsS CBETA.

[Ipenomiienne cBera. 3aKOH NpenoMiIeHHMs cBera. [lomHoe BHyTpeHHEE
OTpaX€HUE cBeTa. VICronp30BaHME TIOJMHOIO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom onyuedr B smH3e. OnrTuyeckas cucrema (Qoroamnmapara,
MUKpPOCKONAa M Teneckomna. [J1a3 Kak OnTHYecKas CHCTEMA. bIM30pyKoCcTh M
NAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnektp. Omnwitel HpetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

1. [IpsmonuHeliHOE pacpocTpaHEHHE CBETA.

2. OtpaxxeHue cBera.

3. [Tonyuenne wu300paxeHU! B TUIOCKOM, BOTHYTOM U BBIIYKIOM
3epKanax.

4, [Ipenomnenue cBera.

5 Onruyueckuii CBETOBO/I.

6 Xox nydeid B cCOOMparoIel JTUH3E.

7. XoJ1 Ty4el B pacCEUBAlOIIEH JIMH3E.

8 [Tonyyenue n300paxeHuit ¢ TOMOUIBIO JIUH3.

9 [Ipuniun aeictBus doToarnmapata, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rima3sa.

11. Paznoxxenue 6emoro cBera B CEKTp.

12. [Tony4yenue 6enoro cBeTa npu CI0KEHUH CBETA PAa3HbBIX IIBETOB.

Jlabopamopnvie pabomel u onvimol.

1. UccnenoBanrie 3aBUCUMOCTH yTrila OTPAXKEHUS CBETOBOrO Jiyda OT
yTJia MaJieHusl.

2. N3yyenue xapakTepUCTHK H300paXeHUs TMpeAMeTa B  IJIOCKOM
3epKae.

3. UccnenoBanre 3aBUCMMOCTH yTiia MPEIOMIICHHS] CBETOBOIO Jyda OT
yria najeHus Ha TPaHuIle «BO31YX—CTEKIIO».

4. [Tonyyenue n300paxeHuit ¢ TOMOIIBIO COOMPAIONICH JIMH3HI.

5. Ompenenenre (POKYCHOTO pacCTOSHUS W ONTHYECKOW  CHJIBI
coOuparonien TUH3bI.

6. OMNBITHI 1O Pa3IOKEHUIO OEIOro CBETa B CIEKTP.

7. OMBITHI 110 BOCTIPUSITHIO 1[BETA MPEIMETOB TP MX HAOIIOJECHUU Yepe3

I[BETOBBIC (PUIIHTPHI.
Pa3nen 12. KBanToBbI€E SIBJICHHUS.



Omneitel Pe3epdopna u mmanerapHas monenb aroma. Mojens atoma bopa.
Hcnyckanue u norsouieHue ceera atoMoM. KBaHTel. JIMHedaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- u ramma-uziaydeHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sugpa. Msorombsl.  PangnoaxkTuBHBIE
npespauieHus. [lepuon momypacmnaaa aTOMHBIX SAEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3aps0BOrO M MacCOBOI'O YHCEN.
OHeprusi CcBsi3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. Merounuku sueprun CosHLa v 3BE31.

SnepHas sHepreruka. JleMCTBUS PAAUOAKTUBHBIX H3JIyYCHUN Ha JKUBBIC
OpraHU3MBI.

Hemoncmpauuu.

1 CHexTpbl U3y4eHUS U MOTJIONIEHUS.

2 CHexTpbl pa3IYHbIX ra30B.

3 CnekTp Bogopoaa.

4. Habmronenue TpekoB B kamepe Bunbcona.

5 Pabota cuérurka HOHU3UPYIOUIUX U3TYUEHUI.

6 Perucrtpanus usinydeHus NpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGmronenme CrutoniHpIX ¥ TMHEWYaThIX CIIEKTPOB U3ITYICHHS.

2. HccnenoBanne TPEeKOB: U3MEPEHNUE SHEPTHH YaCTUIIBI TTO0 TOPMO3HOMY
nyTH (o pororpadusm).

3. N3mepenne pagnoakTUBHOTO (hoHa.

IHoBTOpPHUTEIHLHO-00001IAKO M MOAYJIb.

[ToBTOpUTENBHO--00001IAIONINI MOYJIb MPEIHA3HAYEH ISl CUCTEMATU3aluu
U 0000mIeHHs  MpPEeIMETHOr0  COAEpXkaHWs U ONbiTa  JAEATEIbHOCTH,
npUOOPETEHHOIO MPU U3YYEHUH BCEro Kypca (DM3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke i o0ydarommxcs,
BBIOPABIIIKX 3TOT YUEOHBIN MpeaMeET.

[Tpu u3yyeHUM AAHHOTO MOAYJIS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIBI
NEeSATENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JOCTHIKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IUJIJAHUPYEMBIX  pE3yIbTaToB  00ydeHUs, (QopMupyercs
€CTECTBEHHOHaY4YHasi IPaMOTHOCTh: OCBOCHHE HAay4YHBIX METOJIOB HCCJIEIOBAaHUS
ABJICHUN TPUPOJAbI U TEXHUKH, OBJIAJECHUE YMEHHUAMH OOBICHATH (PU3HUECKHE
ABJICHHUS, NPUMEHSS TOJYyYEHHbIE 3HAHUA, pemaTh 3aJaud, B TOM YHCIIE
KauyeCTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[TpyHLIMIIHANBHO EATEIbHOCTHBIM XapaKTep JAaHHOTO pas3fefia peanu3yercs
32 CY€T TOro, YTO OOyYarolIMecs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
npeagaraercs:



HA OCHOBE TMIOJYYEHHBIX 3HAHUWA pACIO3HABaTh M HAYYHO OOBSICHATH
(u3nyeckue sIBIEHNs B OKpYXKarollel MPUpo/ie U NOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/bI HCCIEA0BaHUs (U3NUECKUX SBJICHUH, B TOM
quclie sl HPOBEPKU FMIIOTE3 U MOJIYyYEHUSI TEOPETHYECKUX BBHIBOJIOB;

OOBSICHATH HayYHbIE OCHOBBI HauOOJIee BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTUI, HaIlpUMEpP, NPAKTUYECKOrO MCIIOJIb30BAHUS PA3JINYHBIX HCTOYHHKOB
SHEPIruy Ha OCHOBE 3aKOHA IMPEBPAILECHMS U COXPAHEHMS BCEX M3BECTHBIX BUOB
SHEpPrUu.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTH)KEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHHEM
TOCTIKEHUN (DU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHME IEHHOCTU (PU3MUECKON HAayKuM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

S) ¢opmupoBaHusT  KYJbBTYPbl 3A0POBbSI U  3MOLHMOHAJBHOIO
0J1aromnoJry4us:

— OCO3HaHWE IIEHHOCTH 0e30MacHoro obOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXXKHOCTH TMpaBui O€30MacHOTO TMOBEICHHUS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKcHH, MPU3HAHWE CBOETO TIpaBa Ha
OLIMOKY M TAKOTO e MpaBa y APYroro 4eJoBEKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

— AKTMBHOE y4YacTHE B PEIICHUU NPaKTHUYECKUX 3aj1ay (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIUX B TOM YHCIE U (UIUYECKHUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKPY’KAaIOIIEeH Cpebl, TUIAHUPOBAHUS TIOCTYNKOB U OILIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHHME TJIO0AJLHOTO XapaKTepa SKOJIOTHYECKUX MpoOJIeM M TMyTed HX
peuieHus;

e 8) ajanTanuyM K HM3MEHAIIMMCS YCJOBHSIM COIHAJBHOW M TPUPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJACHCTBUM TMPHU BBHINOJHEHUU HCCIEIOBAaHUN U
NPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
ApPYruX;

e — TIOBBIIIEGHHE YPOBHSI CBOCM KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYIO
NeSTeIIbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHNH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYITUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl O QPU3UUECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME JAe(HUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00JaCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHUS B MPHUOOPETECHUM HOBBIX (PU3MUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIICHKA CBOUX JEHUCTBUM C YYETOM BIMSHHA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOGHHMS TpOrpaMMbl 1O (U3WKE HA ypPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS,  PETYJISATUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISBIISAITh M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKU OOBEKTOB
(s1BIIEHUN);

yCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KIAcCU(DUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M TPU W3YYEHUU (U3UUECKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCTIOIb30BAHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemieHus y4eOHOW Qu3nyeckon
3aaun (CpaBHEHUE HECKOJBKUX BAapUAHTOB PEIICHMS, BBHIOOp Hamboee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJAUTH MO CAMOCTOSTEIILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOOJbIIOE HUCCIEA0BaHNEe (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HMH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTEIBHO (POpMyITHUpPOBaTH 000OIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JlajbHElIllee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/AbI, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpPMALMM WU JAHHBIX C Y4ETOM MPEMJIOKEHHOW y4eOHOMU
¢duznyeckoil 3anaumy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOSITEIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy MpeAcTaBiIECHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoi 1 UX KOMOWHAIIUSMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBATh HJICH, HAIlCJICHHBIC HA pEIICHHE 3aJayd W IOJJep KaHHe
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABISATH PE3YJAbTAThl BRIMOJIHEHHOTO (PU3NUECKOTO OIbITA
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JESITCIILHOCTH, OPTaHW30BBIBATh JIEHCTBUS
no e€ JOCTIKEHHMIO: PAcCHpeneisiTh pPOJH, OOCYXKIaTh IMPOILECCHl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTAsl KaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OLICHUBATh KA4E€CTBO CBOETO BKJIAaJa B OOIMIMI TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYeCKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3IMYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, NPHUHITHE PELIEHUS B TPYIIE, MPUHATHE PELICHUN
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYypcOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyalluu U Npejararh 1iaH e€ U3MEHEHNUS,;
OOBSICHATh NPUYMHBI  JOCTHXKEHUSA  (HEIOCTHXKEHUS) Pe3yNIbTaToB
NeSITeNIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS
(U3MYECKOr0 UCCIENOBAaHMS WJIM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNIbTAaTA LIEJIN U YCIOBUSM;

CTaBUTb Ce€0s1 HA MECTO JPYIrOro 4YeJOBEKa B XOJ€ CIOpa WM AUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



MPU3HABATH CBOE MPABO HA OIIMOKY MpHU pelieHnH (HU3NYecKuX 3a1ad Uin
B YTBEPIKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoHiy o6yuenus B 7 kjacce npeJIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHME U  XUMHYECKHUE  SBJICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOJEb, TUIOTE3a, CAUHHUIBI (U3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BeulecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOe), MeXaHHYeCKoe JBIKCHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUS, PABHOJIEUCTBYIOIIAS
cuna,  gaedpopmarus  (ympyras, IlacTUYEeCKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pasznuyarh siBiaeHUs (auddys3us, TEMIOBOE IBMKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMO/JICMCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIIIEHHOM OCHIO
BpalllcHUs, TMepenada [AaBieHUS TBEPABIMU TellaMH, XUAKOCTAMH U
razamy, aTrMoc(epHOe JaBJeHWE, TIUIaBaHUE Tel, MPEBPAIICHHUS
MEXaHUYECKON AHEpPruu) MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPHl JIBUKEHHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpojAe, ACUCTBUE CHJIBI TPEHUS B TMPHUPOAEC U TEXHUKE, BIIHUSIHHE
aTMOC(EepHOro J1aBlieHUs HA >KMBOW OpPTraHH3M, IJIaBaHUE pPbIO, phlyaru B
TeJIe YEeOBEKa, MPU 3TOM TEPEBOUTh MPAKTUIECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHHS, UCTOIb3Ys
busnueckue BeaWYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BpPEMs,
MyTh, CKOPOCTb, CPENIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(OUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKasi W MOTEHIMAJIbHAsT DHEPrus), MpU ONHCAHUU MPABUIBHO
TpakToBaTh  (U3MYECKUM  CMBICI  HMCIOJIB3YEMBbIX  BEIMYMH, HX
0003HaYeHUs! W EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTH (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMUMHY C IPYTUMU BEIIMYWHAMH,
CTPOUTH TpahvKu N3YICHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITNYNH;



XapaKTepu30BaTh CBOWCTBA TeN, (U3UUECKUE SBJICHHUS U TPOLECCHI,
UCIIOJIb3YsI TIPaBMJIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHHYECKOU
SHEPruu, MNpU HSTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3NUYECKUE SBJICHUS, POLIECCHl M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMONb3YysS 3aKOHBI U
dbopMybl, CBs3bIBatONIME (DU3MYECKUE BEIMUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 3a/1a4y 3aIlMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEeITUYMHBI B (OPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOIUTHh CIPABOYHBIC
JTaHHBbIE, HEOOXOAUMBIE JJIsl PEIICHUsS 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
MOJTy4eHHOU (PU3UYECKON BETUYHUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIINTh TPH TOMOITU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
NpeanonoxeHue  (TUNOTE3y),  pa3iuyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMBIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MacChl Tela,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHHUS NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIIMUUHBI OT
JIPYrol € HCHONb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOUIaJN CONPUKOCHOBEHHUS TEJl, CUIIBI
YOPYroCTA OT YHJIMHEHUS MPY>KUHBI, BBITAIKUBAIONIEH CUJIBI OT 00bEMa
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM Y4E€OHOTO HCCJEAOBaHUS, COOUpaTh YCTAaHOBKY U
BBITIONHITh W3MEPEHUS, CIeMysl MPENOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MEpPEeHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJAOrO Tela, CUIa TPEHHSI CKOJIbKEHHS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B JKHIKOCTh TeNO, KOX(P(OUIMEHT TMOJE3HOTO IeHCTBUS
IOPOCTBIX MEXAaHU3MOB), CIeAys NPEIIOKEHHOW HWHCTPYKLUUU: MpU
BBIMIOJTHEHUH HW3MEPEHU coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTFOIaTh MpaBUIIa TEXHUKU OE30MaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOK HACOC, apEOMETP), HCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (PU3WYECKUX SBICHUM M HEOOXOMUMBbIE (U3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTH HWHPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUsl (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOJIIOJIECHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBIATH OTOOp HWCTOYHWUKOB wuH(Mopmanmu B MHTepHEeTE B
COOTBETCTBHH C 33/IaHHBIM TTOUCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHIOJHEHUH YUE€OHBIX 3a/laHUil HaAYyYHO--TIOMYJISPHYIO
auTepaTypy  (pu3mMUeckoro coaepikaHus, CIpPaBOYHBIE  MaTepHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONEpKaHUs, B TOM



yyclie MyOJMYHO JenaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, NpPU HBTOM TPAMOTHO HCIOIB30BaTh
M3YYCHHBIM TOHATHUHHBIM ammapaT Kypca (U3UMKH, COMPOBOXKAATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pacrpenensrh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBIINOJHEHUEM IUIAaHA JEUCTBUM, AaJCKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATE€IbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy oOyuenus B 8 kJacce npeaMeTHbIie pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHIKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, HIEKTPUUECKOE TOJI€, MPOBOJHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
paznnyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKAThe, TEeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHUSI, U3JIy4eHue),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATHUTOB, JICHCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs WHYKITUS)
10 ONHCAaHUID MX XapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIC SBICHUS B IPUPOJE,
KpUCTAJUIbI B mpupone, uziaydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiin, apeid IMOoaICOoB, pOJdb MarHUTHOTO TOJS IS KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SBICHHS, UCTIOIb3Ys
busnueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHHusl TOIUIMBA, KOX(D(PUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEJIbHAA BIIAXXHOCTb BO3/1yXa, OJJICKTPUUYECKUN 3apsif,
CUJIa TOKA, DJIEKTPUUYECKOE HAIMPSHKEHUE, COMPOTHUBJIIEHHUE IMPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUME  BEIIEeCTBa, pabora U MOILIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM [PABWIBHO TPaKTOBAaTh
(bu3HYECKUil CMBICII MCTOIB3YEeMbIX BEIUYHH, 0003HAYEHUS W EIHHUIIBI
(bU3UYECKNX BEIUYUH, HAXOAUTh (POPMYJbI, CBS3BIBAIONINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKONH TEOpUHU
CTpOEHUSl BEIleCTBA, MPUHIHUII CYNEPHO3UIMU Tojiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CUTYAIMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIISIThH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BICHEHUE U3 1—2 JIOrM4ecKux
1aroB ¢ onopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3HUeCcKNX 3aKOHOB HJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€TrHble 3a7adyd B 2—3 JEUCTBUS, HCHOJIB3Yys 3aKOHBI U
dbopmyIbl, CBs3BIBaOIIME (DU3NUECKHME BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBUSl 3aJlauyd 3alKChbIBaTh KPATKOE YCIOBHUE, BBISIBISATH HENOCTATOK
JAHHBIX JUIS  PEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI H  (POPMYIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MpPU TOMOIIU
(U3UYECKHX METOJIOB, HWCIOJIb3Yysl ONHCAHUE HWCCIEIOBaHUS, BBIIACISIThH
MPOBEPSIEMOE MPEANOJNIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMreparypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl TPH U3IYYEHUH OT LBETa H3Jydaromied (IMOTrIoIIaroieil)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIIEPATYPbI KUIKOCTU U
wIomaan €€ TIOBEPXHOCTH, JJIEKTPHU3alUs TEI W B3aUMOJECUCTBHUE
ANEKTPUYECKUX  3apSIA0B, B3aUMOACHCTBUE TOCTOSIHHBIX MAarHUTOB,



BU3yaJu3allkisl MarHUTHBIX TIOJI€d TMOCTOSIHHBIX MAarHuTOB, JIEUCTBHUS
MarHUTHOTO TOJS HAa TMPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IIPOBEPSAEMbIE MPEANON0KEHHS], COOMPATh YCTAHOBKY W3 MPEMJI0KEHHOTO
000py/ZI0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOJIBI;
BBIIOJIHATDh  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB M AATYUKOB (PM3MUECKUX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUHN ¢ YUETOM 3a/JaHHON a0COIOTHOM MOTPEIIHOCTH;
IPOBOUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKOI BETUUUHBI OT
IpPYyrod €  HMCHOJb30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHHUSI U YJIETbHOI'O COMPOTUBIICHHSI BEUIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYNIEro 4epe3 TMPOBOJHMUK, OT HANpsXKEHWs Ha  POBOJHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M  NapaJUINIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, CIelys MNpPeII0KeHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE TMPOBOJAHMKA, paboTra U
MOIITHOCTh 3JIEKTPUUECKOI0 TOKA): IUIAHHPOBATh W3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAysl MPEIIOKEHHON MHCTPYKUUHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

coOII0IaTh MpaBuila TEXHUKU 0€30MaCHOCTH IIpU paboTe ¢ J1abopaTopHbIM
000OpyTI0BaHUEM;

XapaKTepHU30BaTh NPHUHLMIBI  JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HX oOmnucaHusg (B TOM 4YHUCJE:
CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMeETp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpEBATENbHBIE AIEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHMS O CBOMCTBAX (PU3UUYECKUX SIBICHUM U HEOOXOIUMBIC
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE
npuOopsl MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LENEN ¢ MOCIEA0BATENbHBIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHHS DJIEMEHTOB AJIEKTPUUECKUX LIETIeH;
OPUBOIUTHL  NpUMEpbl  (HAXoauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOI0 MOBEICHUS B OKPYXKAIOIIEH CPELIE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX ~ MUCTOYHUKOB  BBIJACNATH HMH(POPMAILUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUUBOM MUIIU MOXKET OBITh HETOCTOBEPHOM;
MCII0JIb30BaTh MPU BBIMOIHEHUH YYEOHBIX 3aJJaHU HAYyYHO--TIOMYJISIPHYIO
IUTEpaTypy (PU3MYECKOro COAEp)KaHUs, CIpPAaBOYHBbIE MaTEpHaIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM YHCJIE IYOJIMYHO TIPENCTABIATh PE3YIbTaThl
MMPOEKTHOM WJIM MCCIIENOBATEIbCKOW JEATENbHOCTH, IMPU 3TOM TI'PAMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATHUHBIN ammapatr Kypca (Qu3MKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MIPOIIECCOB pacHpeAeisiTh OO0S3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJICHHBIMM 33/1a4aMU, CJICIUTh 3a BBINOJIHECHUEM IUIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JEATENBHOCTD I'PYIIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xoHiy o6yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyrasi, macTudeckasi), TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Tella, PAaBHOBECHE, MEXAHHMUECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBIKEHHE, PABHOYCKOPEHHOE IMPSMOJMHENHOE JBUXKEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
T€J, PEAaKTUBHOE JIBUKEHHUE, KOJeOaTelbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIyYEHHs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3WYECKHX  SIBJIEHUH B
OKpy’)XawllleM Mupe (B TOM uucie (PU3MUECKHE SBJICHUS B MPUPOJE:
NPUIUBBL U OTJIUBBIL, IBHXKEHHUE Tu1aHeT COJTHEUHOM CUCTEMBbI, PEaKTUBHOE
JBWKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMHM, 3XO0, LBETa Te,
ONTUYECKHUE SIBJICHUS B IPHUPOJE, OMOJIOrMYECKOE JEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JIyYd, PaJUOAKTUBHOE H3IIyYEHUE
NPUPOAHBIX MHHEpPAJIOB, JEHCTBHE pPAJUOAKTUBHBIX W3IYyYEHUH Ha
OpPraHu3M YeJIOBEKa), IPU 3TOM INEPEBOAMTH NPAKTUUYECKYIO 3aJauyy B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCTOIb3Ys
¢u3nyeckue BEIUYMHBI (CpeqHssi U MIHOBEHHas CKOPOCTh Tella IMpHU
HEPABHOMEPHOM JIBIDKEHHH, YCKOPEHHE, MEPEMEIIECHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MNOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAIbHAS DHEPTUs CKATOU
NPYXUHBI, KUHETHYECKAas HHEprus, IOJHAs MEXaHM4YecKas JHEeprus,
NEPUOJ U YacToTa KoueOaHui, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPABWIBHO TPAKTOBaTh (PU3MUYECKUIl CMBICA HCHOIb3YEMbIX BEJIUYUH,
0003HAaYeHUs1 U €IWHULBI (PU3NUYECKUX BEIUYMH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYUHY C JIPYTUMU BEIUYHMHAMU,
CTPOUTH rpaPUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHHUS U MPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NPUHIUIT CYMEPHO3UIMH CHUJI, TMPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHs HMMITYJbCa, 3aKOHbl OTPaXXEHUS U
NPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsiI0BOTO U MacCOBOTO YHCEll
IPU SIEPHBIX PEAKUUAX, HNPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3NYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallHil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHO--CIICACTBEHHBIE  CBSI3U, CTPOUTH OOBsCHEeHHWE u3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amayd  (omuparomMecs Ha cuctemy w3 2-3
ypaBHEHUI), UCTIONB3YSl 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (HU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTHUYHOCTh IMOJYYEHHOIrO 3HAYEHUA (PU3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
(U3HYECKMX METOAOB, HCIOJb3ysl OMHCAHHE HCCIEHOBAHUS, BBIIEIATH
NPOBEPAEMOE MPEIINONOKEHNE, OLEHUBATh MPABWIBHOCTh TMOpPsJKa
NPOBEJCHUSI  HMCCIEAOBaHUSA, JeJlaTh BbIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
(bu3nueckux CBOMCTB Tenl (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl PHEPruM, 3aBUCHUMOCTh Iepuoja KojieOaHuM MpYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, PSIMOIMHEHHOE pacCIpOCTpaHEHUE CBETA,
pasnokeHue Oeyoro cBeTa B CIEKTpP, U3YYEHHE CBOWCTB M300PAKEHUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3e, HAOMIOJEHHE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY K3  M30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieii JMH3bI), OOOCHOBBIBATH BHIOOP crHoco0a HM3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJIb30BAaHUEM TIPSMBIX HW3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



IIPY PaBHOYCKOPEHHOM JIBIDKCHHWHM O€3 HadalbHOW CKOPOCTH, IEpHOJa
KoJIeOaHUI MaTeMaTHYEeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yria MaJeHus W yria MpeloMJIeHUs OT yria
najeHus): IUIAHUPOBAaTh HCCIEAOBAHHME, CaMOCTOATEIBHO COOMpAThH
YCTAaHOBKY, (HUKCHpOBaTh pe3yJbTaThl TMOTYYECHHOW 3aBUCHMOCTH
bu3nueckux BEIUMYMH B BUAE TAOIUIl M TpadUKOB, JelaTh BBHIBOABI IO
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOADQHUIMEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMPaTh SKCICPUMEHTAIBLHYIO YCTaHOBKY W
BBITIOJTHATh U3MEPEHUs, CICAYs MPEIIOKEHHON WHCTPYKITMHU, BBIYUCIISTH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuYaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeITb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TNPHUHIMIBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JATYUKW TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, TEpPUCKOM, (OToammapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3MMETp, Kamepa BwWIbCOHA), HWCIONB3ys 3HAHUSA O
CBOMCTBaX (PHM3WYECKUX SIBICHWA W HEOOXOMUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
NPU PEIICHUU Yy4eOHO--MPAKTUICCKUX 3a/ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  TpUMEpHl  (HAXoauTh  WHGOPMAIIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUsl (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 711 oOecrieueHus 0e30MacHOCTH MPpH OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHECHUS 3J0POBbS U COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIIEH CperIe;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WHTepHeTe, caMOCTOSTENHHO (OPMYIIHPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTH ONpEAeSIeHUs] JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
auTepaTypy  (pU3MUEecCKoro coaepiKaHus, CIpPaBOYHbIE  MaTepHaIbl,
pecypcbl cetu HTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKAHMS,
nyOIMYHO MPEJCTABIATH PE3yJIbTaThl IPOEKTHOM WIIN HCCIeI0BATENbCKON
JESITENbHOCTH, TPH 3TOM TPaMOTHO  HCIOJNB30BATh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKA U CONPOBOXKAATH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpuH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
No n/nt HaumeHoBaHMe pa3iesioB U TeM Kosmmuecrso yacos JaekTpoHHble (LndpoBbIE)
) MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
Pa3nea 1. ®usnka u e€ pojib B NO3HAHNH OKPYKAIOLIEro MUPa
Bbu6moreka [IOK
1.1 o - 2
H3HKA = HayKa O TPHpoae https://m.edso00.ru/7f416194
but6mmoreka [IOK
1.2 o 2
MSTHCCRIC BB https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEIN METO ITO3HAHMS 2 bubmiorexa HOK
' i A https://m.edso0.ru/7f416194
Hroro no pazgeny 6
Paznen 2. IlepBoHayasibHbIE CBEIeHUS O CTPOEHUM BellleCTBA
but6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edso00.ru/7f416194
59 JIBM>KeHUE U B3aUMOJIEHCTBUAE YaCTHUI] 9 bubnuorexa [JOK
' BEIECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPCTATHEIC COCTORHIA BEMECTBA https://m.eds00.ru/7f416194
Hroro no pazgeny )
Pa3nen 3. /IBu:xeHne u B3auMojeiicTBHe TeJl
but6mmoreka [IOK
3.1 M 3
CXAHITICCROC AABIDKCRHC https://m.edsoo.ru/7f416194
bub6moreka [IOK
3.2 " 4
HEPIIHAL, Macca, HIoTHOCTE https://m.edso0.ru/7f416194
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but6mmoreka [IOK

3.3 Cruna. Bunet 14 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH U Ta30B
41 [asnenue. [lepenaya nasieHus TBEpAbIMU 3 bu6nmoreka [IOK
' TEJIaMU, JXUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBrenue KuKocTh > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.3 ATmoChepHOe NaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBHE KUIKOCTH U Ta3a HA 7 bubmuotexa [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 5. Padora u MOIIHOCTH. JHEPrust
but6mmoreka [IOK
>1 Pabora u MowHoCTE 3 https://m.edso0.ru/7f416194
Bbub6mmoreka [IOK
52 HpocTie MeXaHH3MEI > https://m.edso0.ru/7f416194
but6mmoreka [IOK
>3 Mexartiriecias SHepri 4 https://m.eds00.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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8 KVIACC

Ne i/

HanmeHnoBanue pa3ieinoB U TeM
NPOrpamMMsbl

KoanuyecTBo 4acos

Bcero

DJIeKTpOHHBIe (LM (pPpOBHIE)
o0pa3oBaTe/bHbIEe pecypchl

Pa3gen 1. TenjioBblie IBJICHUSA

1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 but6mmorexa IIOK https://m.edsoo.ru/7f4181ce
1.2 TenuioBbie MpoLECChI 21 bubnuoreka [IOK https://m.edsoo.ru/7f4181ce
HWroro no pazneny 28
Paznea 2. DuekTpryeckue 1 MATHUTHBIE SIBJIEHUS
C) .3
2.1 FIEKTpHHCCIHE 3aps1)1m APPDKCHITEIE 7 bubmuoteka I{OK https://m.edsoo.ru/7f4181ce
TEJIa ¥ UX B3aUMOJCHCTBHUE
2.2 ITocTOsTHHBIN AIIEKTPUUECKUI TOK 20 bubnuoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBJICHHS 6 but6mmorexa LIOK https://m.edsoo.ru/7f4181ce
24 DJIEKTPOMAarHuTHasl NHIYKIUS 4 bu6nuoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PezepBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIIACC

Ne i/

HaumeHoBaHMe pa3iesioB 4 TeM
MpPOrpaMMbI

KoanuyecTBo 4acoB

Bcero

DyieKTpoHHbIE (IU(POBHIE)
o0pa3oBaTe/ibHbIE pecypChl

Pa3zgen 1. Mexann4yeckue iBJICHUA

MexaHuuecKoe JBUXKEHUE U CII0COOBI

1.1 10 bubmnorexa 1HOK https://m.edsoo.ru/7f41a4a6
€ro OMUCaHUs
1.2 BzaumopetictBue Ten 20 but6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXpaHEHUs 10 bubmmoreka LIOK https://m.edsoo.ru/7f41ad4a6
Hroro no pazueny 40
Pa3nes 2. Mexannueckue Kojie0aHUSI M BOJTHBI
2.1 MexaHndecKkue KojaecOaHus bu6aunorexa LHOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBI. 3BYK bubmmoreka LIOK https://m.edsoo.ru/7f41ad4a6
Hroro no pazueny 15
Pa3aen 3. DjieKTPOMArHUTHOE MOJ€ M 3JIEKTPOMATHUTHBIE BOJTHBI
OnexTpoma o€ 1oJje
3.1 JICKTPOMATHHTHOS HOJC 1 6 but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
AIIEKTPOMATrHUTHBIC BOJIHBI
Hroro no pazueny 6
Pa3nea 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 bubnmnorexa LHOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI bubmumoreka LIOK https://m.edsoo.ru/7f41ad4a6
4.3 Paznoxenue 6eoro cBeTa B CIEKTP bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
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Hroro o pasaeny

15

Paznen 5. KBanroBble siBJIeHUS

Hcnyckanue u moriaonieHrue cBeTa

5.1 4 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrtpoeHne aTOMHOTO spa bu6mmoreka LIOK https://m.edsoo.ru/7f41ad4a6
53 SAnepHble peakuu but6mmorexa IIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBropnTebH0-00001a10 M MOAYJIb
IT 6006
6.1 OBTOPCHIC 1 ODODIIEHHE CONCPAATI 9 bubnmnorexa LHOK https://m.edsoo.ru/7f41a4a6
Kypca ¢pusnku 3a 7-9 kiacc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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