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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (u3uKe Ha YpPOBHE OCHOBHOTO 001mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIO)KEHH M TPeOOBAHMI K pe3yibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0O0pa30BaTENbHOW MPOrpaMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ ydeToM (eaepaibHOil pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Du3nkay.

Conmepxanne mporpaMmbl 1O (U3MKE HAIpaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIIMXCA M OPraHU3alUI0 H3yYEHHUS
Gu3MKM Ha JAESITeNIbHOCTHOM ocHOBe. B mporpamMme mo ¢u3MKe YyYUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysIbTaTaM OO0YUYEeHHS, a TAKXKe
MEXMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaM o0yudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
U3YYCHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACp>KaHUA U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromUXCs.

[Iporpamma 1o ¢u3uke pa3padoTaHa C LEJbI0 OKa3aHWs METOJAMYECKOU
IOMOIIM YYUTENIO B CO3/IaHUU paboyeil MporpaMmbl 0 y4eOHOMY MIPEAMETY.

dusuka SBIAETCI CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
MIPEAMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHUEH, OnoIoTHen, acTpoHoMuen u ¢pusndeckoireorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBIseT Haubojee sICHbIE
oOpas3ipl MPUMEHEHUs] HayYHOTO METOJla MO3HaHus, TO €CTh Croco0a MoydeHus
JOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOro o0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (OPMUPOBAHHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJICHUE
CJIENYIONMMUA KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMUMH E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIIEHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHMUS;

e HHTCPIPETHPOBATH  JIAHHBIE W  HCIOJB30BaTh  HAyYHBIC
JI0Ka3aTesIbCTBA /ISl MOJTYyYEHHUs BBIBOJIOB.

[enu wusyuyeHuss (PU3MKU HAa YpPOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
onpenenensl B Konuenuuu mnpenogaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opranusainusax Poccuiickoit  ®enepanuu, peaau3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE POTPAMMBI, YTBEPKICHHON peleHueM



Konnerun Munucrepctsa npocseiienusi Poccuiickoit @eaeparuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K-48H).
Heau uzyyenus pusuku:

npuoOpeTeHNE HWHTEpeca U CTPEMJICHUS OOYYalolUXCS K HaydYHOMY
W3YYEHHUIO TPUPOABI, PA3BUTHE HUX HMHTEJUICKTyaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpoBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK PE3ysibTaTa U3Y4EHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMupoBaHUE TPEACTABICHUN O poyid (DU3UKH IJIsT PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE  MPEJCTaBIEHUH O  BO3MOXHBIX  cdepax  Oyaymien
poeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JajabHeWIeMy 00y4YeHHIO B 5TOM HaIllpaBJICHUH.

JlocTrkeHne 3THUX TeJIed MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 00pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

nprUOOpEeTEeHNE YMEHUN OMHUCHIBaTh U OOBACHITH (PU3NUYECKUE SBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB pEIIEHUS MNPOCTEHIINX PACUCTHBIX 3aJad ¢
WCITOJIb30BAaHUEM (br3IIeCcKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIC SIBJICHUS M BBITIOIHSATH OTbBITHI,
nabopaTopHble  pabOTBI ¥ DKCIEPUMEHTAIbHBIC HCCICIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOThl ¢ MH(pOpManuel (HU3MIECKOro COJEp KaHMUs,
BKJIIOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3UKHU, aHATU3 U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBHON AeATEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HENET0), B 8
Kiaacce — 68 vacoB (2 yaca B Henmenmo), B 9 kiacce — 102 yaca (3 yaca B Henelio).

[Ipennaraemsiii B mporpaMMe mo (GU3MKE MepedeHb JabopaTOpHBIX padoT |
OTIHITOB HOCUT PEKOMEHAATEIIbHBIN XapaKTep, YIUTENb JIeJIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBHUIYAIbHBIX OCOOECHHOCTEU
00y4Jaronuxcsi, CIUCKa AKCIIEPUMEHTATBHBIX 3aJaHHM, MpEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJapCTBEHHOT'0 3K3aMeHa 10 (PU3HUKe.

COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e¢ poJib B NO3HAHUU OKPYKAKIIEr0 MUPA.

@usnka — Hayka o mnpupoze. SABneHuss npuponabl. duznueckue SBICHHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckune BenUUMHbL. HM3mepenue ¢uznueckux BeMMUUH. Duznueckue
npuoopsl. [lorpemHocts u3mMepenunilt. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢wusuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4YalOT MPUPOAY.
EcTecTBeHHO-HayUYHBIM METOJ TO3HAHUS: HAOIIOJCHUE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIJIBIJKEHHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, 0ObSICHEHUE
HaOmo1aemMoro siBjieHus. Onucanue PU3NUECKUX SBICHHUH C TOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIJIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npubOpHl U Mpoleaypa MPSMbIX U3MEPEHUN aHAJIIOTOBBIM U
U poBBIM TPUOOPOM.
Jlabopamopnvie padbomot u onvimol.
1. OmnpenesieHUE EHBI JEJEHUS Kbl U3MEPUTEIBLHOTO MpUOopa.
2. HM3mepeHue paccTosTHUM.
3. H3mepenue o0beMa KUJIKOCTH U TBEPAOTO Tea.
4. OnpeneneHue pa3MepoB MAJIbIX TEl.
5. M3Mepenue Ttemrieparypbl MpU NOMOLIM KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIepaTyphl.

6. lIpoBengeHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAJIBHOCThH IMOJIETA
mapukKa, MylmeHHOTO TOPU30HTAIbLHO, TeM 0O0Jibllle, 4YeM O0JIbIlIe BHICOTA
MyCKa.

Pa3nen 2. [lepBoHauajibHbIE CBEJIEHUSI 0 CTPOEHHHU BelllecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JBmxenne yactui BemecTBa. CBs3b CKOPOCTH JIBUXKECHHUSI 4YacTUI[ C
Temrneparypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEU U TBEPJIbIX
(kpuctamnuyecknx) Tesl. B3anMoCBA3b MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHWM BOJIbI.

Hemoncmpayuu.



1. HaGmonenne 6poyHOBCKOTO JIBHKECHHSI.

2. Habmonenue nuddysum.

3. HaOmionenue ~ siBneHuid,  OOBACHSIONIMXCS ~ MPUTSOHKEHUEM  WIH

OTTAJIKUBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnwie padbomol u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM PpsAIoB (C  HMCHOJIb30BAaHUEM

dororpaduii).
2. OmnbIThI 10 HAOJIOCHHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO TIEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.
Paznen 3. /IBu:xeHHe U B3aMMO/IeliCTBHE TeJl.
Mexannueckoe JBH)KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeniHsisi CKOpPOCTh NIPU HEPABHOMEPHOM IBIKEHHH. Pacuetr myTu u
BPEMEHU JIBUKEHUSI.
SBneHne uWHEpUUHU. 3aKOH HWHEPIUU. B3auMonencTBUE Ten Kak MNpUYMHA
U3MEHEHHUS CKOPOCTH IBMXKEHUA Tel. Macca kKak Mepa MHEpTHOCTH Tena. I [moTHOCTh
BemiecTBa. CBs3b IUJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHUIIE 00Bbema
BEIIIECTBA.
Cuila Kak XapakTepucThKa B3auMojeicTBUs Teil. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuiibl ¢ IOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHIIA
TskecTH. Chiia TSHDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CUJI, HAPABJIEHHBIX O OJHOW NpsiMOM. PaBHonelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKoJIbKeHHS U TPeHUE MOKosA. TpeHre B MpUpoe U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenue MeXaHMYECKOTO JBUKECHUS Tela.
2. M3MepeHue CKOpoCTH NPSIMOJIMHENHOTO JIBUKECHUSL.
3. HaOmronenue siBneHust MHEPIIHUH.
4. HabmroneHne n3aMeHeHUs] CKOPOCTH TIPHU B3aUMOICHCTBUU TEll.
5. CpaBHEHHE MaccC IO B3aUMOJICCTBUIO TEIL.
6. CnoxkeHue cuJl, HapaBJIEHHBIX MO OJHON NPSIMOM.
Jlabopamopnwie padbomot u onvimol.
1. OmpeneneHrue CKOPOCTA PAaBHOMEPHOTO JABUKEHUS (IIapUKa B KHJIKOCTH,
MOJIEJIH JIEKTPUYECKOT0 aBTOMOOUJIS U TaK JaJiee).

2. Ompenenenne CpemHE CKOPOCTH CKOJIBKEHUS OpyCKa WM IIapuKa To
HAKJIOHHOU TUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmbITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTD pacTshKeHUs (aegopmanuu)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBXKEHUS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, :KHIAKOCTEN U ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS JlaBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJCHUSI raza OT o0BeMa, TemmepaTyphl. llepemaua naBieHus
TBEPIABIMHU TEJIAMH, KUIKOCTAMH M Ta3zamu. 3akoH [lackams. [THeBMaTtuueckwe
MaliuHbl. 3aBUCUMOCTH JABJICHUS JKUAKOCTH OT TUIYOWMHBI. [ HMapocTaTHyYecKuid
napanokc. Coobiaromuecs cocyabl. [ 'uapaBirueckue MEXaHU3Mbl.

AtMocdepa 3emnu u atrmochepHoe napieHue. [IpuyuHbl CyliecTBOBaHUS
BO3yImHON 00o0souku 3emiu. OmbiT Toppuuermu. M3mepenue aTtmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO AaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpubGops! 175 n3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyXCHHOE B HUX TeJo. BeiTamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.

o v ok wN e

N

3aBHUCUMOCTbD JAABJIEHU ra3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

['mnpaBnrueckui mpecc.

[IposiBnenue nercTBys aTMOC(EPHOTO AaBICHUS.

3aBHCHUMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOIPYKEHHOM YacTH
TE€JIa U INIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIKUBAKOLIEH CHIIBI BECY BHITECHEHHOM KUJKOCTH.
VYcnoBre miaBaHus TEN: IJIABAHUE WJIM MOTPYKEHHE TE B 3aBUCUMOCTHU
OT COOTHOLIEHUS INIOTHOCTEMN Teja U JKUIAKOCTH.

Jlabopamopnwie padbomoul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
YKHIKOCTh YaCcTH Tea.

OnpeneneHue  BBITAJKUBAIOIIEW  CHJIbI, JCHWCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B JKUJIKOCTb.

IIpoBepka HE3AaBUCUMOCTH BBITAJKUBAIOILIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B J)KMJKOCTH, OT MacChl Teja.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
NEeNUCTBYIONIEH Ha TEJIO0 B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh
YacTH TeJa U OT INIOTHOCTHU JKUIKOCTH.

KonctpyupoBanne apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
ONpeIeJICHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTb. DHEPrusi.
Mexannueckas pabotra. MOITHOCTb.
[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecus pbryara. [I[puMeHeHre mpaBuia paBHOBECHUS phluara K OJIOKY.



«3ono0toe npaBuiio» Mexanuku. KITJ[ mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBI
B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHLMAlbHAs SHEPIUS.
[IpeBpaiienre 0AHOTO BUAA MEXaHUUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
SHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomoul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS TP PABHOMEPHOM JBMIKEHUU TeJa

10 TOPU30HTAIIBHON TTOBEPXHOCTH.
2. HccnenoBanue ycnoBUil paBHOBECHS pblyara.
3. Hzmepenue KIIJl HaK1OHHOM MIOCKOCTH.

4. I/I3y‘-ICHI/Ie 3daKOHAa COXPAaHCHUA MEXaHMYECKOU OHCPIUuHn.
8 KJIACC

Pa3nen 6. TensioBble siBJeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BemiecTBa. Macca W pasMepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEpAOTrO, SKHAKOTO M Ta3000pa3HOrO COCTOSIHMM BeIecTBa.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJIIPHO--KHUHETUYECKON TEOPUHU.
CmaumnBaHKe U KallWUISIPHBIE SBIICHUS. TEIIOBOE pACIIMPEHNE U CKATHE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBbIEO TEIJIOBOTO JIBUKCHUS
gacTull. BuyTtpennsst sHeprusi. CrnocoObl HW3MEHEHHsS] BHYTPEHHEH HHEPTHUU:
TerIonepeava u coBepiieHne padboTel. Busl Temionepeaaun: TemIonpOBOHOCTD,
KOHBEKIINS, U3ITyUYEHHE.

KomnuectBo TemnoTel. YaenbHas TEIJIOEMKOCTH BEHIECTBA. [€IJIOOOMEH U
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenuwe
OTBEpPACBAHHE KPUCTAUIMYECKUX BEIIECTB. YJIeJbHAS TEIUIOTAa ILJIABJICHHUS.
[Tapoo6pazoBanue u kouaeHcaius. Mcnapenuwe. Kumenue. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(EPHOro
JaBJICHUS.

BrnaxHocTh BO31yXxa.

DHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPaHHUs.

[Tpunuuner pabotsl TeroBeix aABurateneit KIIJ[ TemmoBoro auratess.
TeruioBble IBUTATEIN U 3alIMTA OKPYKAIOLIECH CPEbI.

3aKOH COXpaHEHUS U MIPEBPALIEHUS SHEPTUHU B TEILIOBBIX MpoOIieccax.

Jemoncmpayuu.

1. HaGmrogenue 6poyHOBCKOTO JABUKEHUS.



vk W

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMaunBaHUs ¥ KATUJUIAPHBIX SBIICHU.
HabGroienue TemnoBoro pacumpeHus Tel.

N3menenue paBieHus ra3a NpU U3MEHEHWU 00bEMa W HarpeBaHUU WIH
OXJIAXKJCHUH.

[IpaBuina u3MepeHus: TeMIepaTypsl.

Buae! Tenmonepenaymn.

OxJtaxkieHue npu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIICCTB.

. HaGmronenue kunenus.

. HabmoieHne nocTostHCTBA TeMIepaTyphl MPH TIaBJICHUH.
13.

Mopenu TenJI0BbIX ABUTATEIICH.

Jlabopamopnwie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJIIPHOTO MPUTSHKCHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIA caxapa.
OnpITel 110 HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH M
TBEP/IbIX TEIL

OrnpeneneHue gaBiaeHUs BO3yXa B OaJJIOHE MITPHUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIABJICHUS BO3JyXa OT €ro
00bEMa M HATPEBAHUS WIH OXJIKICHHS.

ITpoBepka runmoTe3bl TMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPhI.

HaOntonenne wu3MEHEHHST BHYTPEHHEH OSHEPrud Tejla B Pe3yJibTare
Terionepeaayu u paboThl BHEIIHUX CHJL.

UccnenoBanue siBjieHUs TETJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropsiyer BOJBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOM  MpH
TEII000MEHE C HArPEThIM METAJUNIMYECKUM ITUITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca ucrnapeHus..

OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JIbAA.

Paznes 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. JlBa poja JJIEKTPUYECKHX 3apAnoB. B3ammoaericTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUSI MEXAY TEJIaMH).

OnekTpuueckoe mnoje. HanpspkeHHOCTh 3iiekTpudeckoro mosst. [IpuHimn
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIEH (HAa KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTApHbIA JJIEKTPUYECKUAN 3apsil.
Crpoenue aroma. IIpoBOIHMKM U  JUPJEKTPUKUA. 3aKOH  COXpaHEHUS
ANEKTPUYECKOTO 3apsaa.

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
HNcTouHuKN MOCTOSHHOTO TOKA. JIEMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckass nenb. Cuna  TOka.  DIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YIETBHOE CONPOTUBICHUE BeHlecTBa. 3akoH Oma
1S ydacTka nenu. [locinenoBarensHoe u mapamieibHOE COEAUHEHUE MPOBOAHUKOB.

PaGota W MOIIHOCTH OJNEKTPUYECKOTO ToKa. 3akoH Jlxoyms—Jlenma.
DNEeKTpUYECKUE LEMU U MOTPeOUTENn IEeKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctossHHBIE ~ MarHUTHL.  B3anMOAENCTBUE  IIOCTOSAHHBIX ~ MAarHUTOB.
MaruauTtHoe 1ose. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HU Ha 3eMIIe.
Omeir  Opcrema. MarHuTHoe TOJIE  DJIEKTPUYECKOro Toka. IIpumeHenwue
3JIEKTPOMArHUTOB B TEXHUKE. J[eCTBME MAarHUTHOIO IIOJIS1 HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTaTENlb IOCTOSSHHOTO TOKa. VCmonbp30BaHUE 3IJIEKTPOJIBUTATENECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnsiTel @apanes. SABneHue 35eKTpoMarHuTHOM MHAyKuuu. [IpaBuio Jlenna.
DIIEKTPOTEeHEePaToP. Cnoco0bl ITOJTYyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMN Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa pozia 3JEKTPUYECKUX 3apsIA0B U B3aUMOIEMCTBUE 3aPSIKEHHBIX TEIL.
Y CTpOUCTBO U AEHUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAsA MHAYKIIHS.
3aKOH COXpPaHEHUS JICKTPUUECKUX 3apsI0B.
[IpoBOTHUKY U JUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
W cTOYHMKM IOCTOSIHHOTO TOKA.
JIeHCTBUS DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAPSIXKEHUST BOJIbTMETPOM.
. Peocrar u MarazuH conpoTUBIICHUM.
. BzaumoieiicTBrE MOCTOSIHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOXXHOCTH PA3ICIICHUS ITOJI0OCOB MarHUTAa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHoOE€ 1oJjie TOKa. DJIEKTPOMAarHur.

JleificTBrE MarHUTHOT'O TOJISl HA TPOBOJAHUK C TOKOM.

DNEeKTPOABUTATENb TIOCTOSHHOTO TOKA.

HccnenoBanue siBIEHHS 3JEKTPOMAarHUTHOM UHAYKIUU.

Omneitel @apagnes.

3aBUCHMOCTh HANpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUS.

DneKTpOoreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAONIONCHUIO DJCKTPU3AIMHU TeJI HWHAYKIMEH U MpHU
COIIPUKOCHOBEHUMU.

HccnegoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKU U
TABIICKTPUKH.

COopka 1 nmpoBepka paboThI AJIEKTPUUECKOM IETH MOCTOSTHHOTO TOKA.
N3mepenue u perympoBaHue CUIIbI TOKA.

N3mepenue u perympoBaHue HAIPSKCHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUYECKOTO
COIIPOTUBIIEHUS NPOBOJAHUKA OT €ro JUIMHBI, IUIOWIAAN IONEPEYHOIOo
CEUYCHMS U MaTepuala.

IIpoBepka mnpaBuiia CIOXKEHHS HANPSKEHUW MPH  MOCIEA0BATEIIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKAa NPU MapajuIeIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenue padoOThHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OnpeneneHue MOUIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO 4YE€pPE3 JIAMIIOYKY, OT
HANPsKECHHS HA HEW.

Onpenenenue KIIJ[ HarpeBarens.

UccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSIHHBIX ~ MAarHUTOB  TPU  UX
00bEIMHEHUU U Pa3JICJICHUH.

UccnenoBanue AerCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aMMOJEHCTBHUS
KaTyIIKH C TOKOM U MAarHUTA OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYIIIKE.

18. MI3yueHue QerCTBUASI MATHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue u n3ydeHne padoThl JIEKTPOBUTATEIIA.

20. Ismepenue KII/] anexkTpoaBuraTeabHOM yCTaHOBKH.

21. OOBITBIL O UCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM HHIYKIUU:
UCCIICAOBAHUE W3MEHEHHUM 3HAUYEHUS W HAIPaBICHUS HWHIYKIMOHHOTO
TOKa.

9 KJIACC

Pa3nen 8. Mexanunueckue siBJIeHH.

Mexanudeckoe aBwkeHue. MarepuanbHas Touka. (CucremMa OTcCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHHSI. PaBHOMEpPHOE MPSIMOIUHENHOE
nBrkeHue. HepaBHOMeEpHOE npsiMONMHENHOE IBHKEHUE. CpenHsss U MIHOBEHHAs
CKOpOCTB TeJa [PU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMOosiMHEHHOe aBmkeHue. (CBoOoaHOE
nageHue. OnsITel ["anuies.

PaBHOMepHOE ABIKEHUE N0 OKpYyKHOCTH. [lepnon m vacrota oOpauieHus.
JIunenHas u yrioBast CKOpocTu. LleHTpocTpeMUTeEnbHOE YCKOPEHUE.

IlepBsiii 3axk0H HptoToHa. Bropon 3akon Herotona. Tperunii 3akoH HproToHa.
[IpyHIMT CynIeprIO3uIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIbXEHUS, CHIa
TPEHUs [1I0KOsI, IPYTUE BUIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
naneHus. JlBwxkenne maner BOkpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue maTepuanbHON TOYKH. AOCOJIIOTHO TBEpAoe Teno. PaBHoBecue
TBEPAOTO TeJla ¢ 3aKPEIICHHOM OChIO BpailieHuss. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne nvnyibca. UMmynbe CHitbl. 3aKOH COXpaHEHHUs
nMIyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabota W MOIIHOCTh. PaboTa cui TAKECTH, YNPYroCTH,
TpeHus. CBs3b dHepruu u padbotsl. [loTeHnnanbHast SHEPrs Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMJM. [loTeHIIManbHas SJHEPTUS CKATOW NPYKUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOH
SHEPIUM.

Hemoncmpayuu.

1. HaGnrogeHne MeXaHWYECKOro JABMKEHUS Tella OTHOCUTENIBHO PAa3HBIX Tell

OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TTyTEeH U TPAeKTOPUH JIBMKEHHS OJHOTO U TOTO YK€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUCTA.

N3mepenne CKOpOCTH U yCKOPEHHSI MPSMOTMHEHHOTO TBYKCHHSL.
HccenenoBanue mpru3HaAKOB PABHOYCKOPEHHOTO JIBHIKCHHUS.

HabGnroneHue NBYKCHHS Tella TI0 OKPY>KHOCTH.

HaGnronenne MexaHMIeCKuX SBJICHUMA, TPOUCXOISIINX B CUCTEME OTCULTA
«Tenexxka» Tpu e¢ PaBHOMEPHOM W YCKOPCHHOM  JBHIKCHUHU
OTHOCHUTEJIFHO KaOHMHeTa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tejla W JCHCTBYIOIICH Ha HETo
CHUIBI.

HaGnronenue paBeHCTBa CHIT TIPU B3aUMOJICHCTBUN TE.

N3menenune Beca Tena Mpu YCKOPEHHOM JIBHKCHHH.

[Tepenaya umItyabca pu B3aUMOACHCTBHUH TEJL.

[IpeoOpazoBanms SHEPTUH MTPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHHE UMITYJIbCa TIPHU HEYIPYTOM B3aUMOICHCTBUH.

CoxpaHeHHE UMITYJIbCa PU a0COTIOTHO YIIPYTOM B3aMMO/ICHCTBHH.
Ha6nronenune peakTHBHOTO IBYKCHHSL.

CoxpaHeHrne MEXaHHUYECKON PHEPTHH MPU CBOOOHOM MaJACHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPTUH TP IBHKEHUU TeJIa MO/ JICHCTBUEM
TIPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1.

KoncTtpyupoBanue TpakTa [jisi pa3roHa W JalbHEUIIET0 paBHOMEPHOTO
JBIDKCHUS IIIaPUKA UITH TEJICHKKH.

OnpeneneHue cpeaHEl CKOPOCTH CKONBKEHUS OpycKa WIIM JBHKCHUS
HIapUKA 10 HAKJIOHHOW TTIOCKOCTH.

Onpenenenue yCKOpeHHUs Tejla NpPH PAaBHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM TJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IMyTH OT BPEMEHU IMPU PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €CIM TPU PABHOYCKOPEHHOM [IBIDKEHUU 0Oe€3
HAYaJbHOM CKOPOCTH IYyTH OTHOCSATCS KakK PsJ HEYCTHBIX YHCEIN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Onpenencaue ko3P hUIEeHTa TPEHUS CKOJIbKCHHS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUHU Tela
10 TOPU3OHTAJIBHON MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CUJIBI  YNIPYTOCTH MpU  TMOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHune 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3zgen 9. Mexannuyeckue K0J1e0aHUA M BOJIHBI.

KonebatenbHoe aBmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHU: TEpHOI,
4acToTa, aMIUINTyAa. MaremaTnyecKuil U NpYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPTUU MPH K0J1e0aTEeTHHOM JIBHXKCHHH.

3aryxatomue — kojeOanus.  BwiHyxkaeHHble — KosieOaHusi.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MeXaHMYeCKMX BOJH. [IpomonbHblE H
MONEPEYHbIE BOJIHBI. /J[IMHA BOJHBI M CKOPOCTh €€ paclpOCTPAHEHHUS.
MexaHuuecKre BOJHBI B TBEPIOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpaszByk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HabGmrogenue konebaHuil Tel Mo ACHCTBUEM CHIIBI TSXKECTU M CUITBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOntonenue BoIHYKICHHBIX KOJIEOAaHUM U pe30HaHCa.

PacnipocTpaneHnne npo10iabHbIX U MONEPEYHBIX BOJH (HA MOJEINH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie padbomol u onvimol.

1. OmpeneneHHe YacTOThl M MEpHoJia KoJeOaHW MaTeMaTHYECKOIo
MasiITHUKA.
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2. OmnpeneneHue 9acTOTHI ¥ TIEpHO/Ia KOJICOAHHI PYKUHHOTO MasTHHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEpUOJia KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnemoBaHue 3aBUCMMOCTH TIEPHOJIa KOJIeOaHUH MPYKMHHOTO MasTHUKA
OT MaccChl rpys3a.
5. IIpoBepka HE3aBUCUMOCTH MepUOa KOJeOaHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh mepuoia  KojeOaHwuii
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KCCTKOCTH NPYKHUHBI.
7. V3mMepenue yckopeHus CBOOOIHOTO MaACHHUS.
Pa3znen 10. DiiekTpOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  TMoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHuTHBIX BOJH. [lIkana »JIeKTpOMarHUTHBIX BOJIH. VcmoJjib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.



DnekTpoMarHuTHas npupojaa cBera. CkopocTh cBeTa. BoimHOBBIE CBOMCTBa
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. I3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBLHOIO

TenedoHa.

Pasznea 11. CBeroBble siBJICHUS.

JlyueBas  mogmens  cBera.  Mcrounukm ~— cBera.  IIpsaMonuHenHoe
pacnpoctpaHenue cseta. 3atmMeHuss Connua u Jlynel. Otpaxkenue ceera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3aKoH mpenoMiieHUus cBeTa. l[loHOe BHYyTpeHHEe
OTpakeHHE cBeTa. MCroap30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUSI BONTUYECKHUX
CBETOBOJAX.

JInnza. Xopa myyen B inH3e. OnTuyeckas cuctema (hoToanmnapara, MUKPOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U TallbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OmnbiTel Hpiorona. Crnoxxenwue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonyyenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon nyuei B coOuparoieit JnH3e.

XoJ1 Ty4el B pacCEenBAroOIICH JIMH3E.

[Toy4yenue n300pakeHni ¢ MOMOIIIBIO JIHH3.
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[Tpunnun aeiictBus doToarmnapata, MUKPOCKOTIA U TEJIECKOTIA.

10. Mognens ria3a.

11. Paznoxenue 6enoro cBeta B CIEKTP.

12. Tlosmyyenue 6e0ro cBeTa MpH CI0KEHUH CBETA Pa3HbBIX IIBETOB.

Jlabopamopnsie pabomoul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHUS CBETOBOTO Jiyda OT yTJia
naJieHus.

2. M3ydeHue xapaKTEpPUCTUK U300paKEHUS MIPEAMETA B INTIOCKOM 3epKalie.

3. HccnegoBaHue 3aBUCHUMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO Jyda OT yrJia

MaJICHHs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. IlomydyeHne n300paxxeHHil ¢ TOMOIIBIO COOMPAIOLIEH TUH3BI.
Onpenenenre (HOKYCHOTO pacCTOSIHUSA U ONTUYECKOW CUIIBI coOMparolen
JIVH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITBI TIO BOCTIPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJECHUH 4Yepes
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI.

OmneiTel Pe3epdopna u mnanerapHas mojaenb aromMa. Moxens aroma bopa.
Hcnyckanue u nornonieHue ceeta aromoM. KBaHTel. JInHeWYaTbie CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 raMma-u3nydeHus. CTpoeHre aTOMHOTO
anpa. Hyxkimonnas wMogxens aromHoro sapa. M3orombel.  PannoakTuBHBIE
npespaieHus. [lepuon nmomypacnaaa aTOMHBIX 11€P.

SAnepHble peakiu. 3aKOHbI COXPAHEHMS 3apsiIOBOIO M MAacCOBOT'O YHCEI.
OHeprus CBs3M aTOMHBIX sAnuep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a u
nenenus siaep. crounuku suneprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX W3JyYCHHN Ha JKHUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4EeHUS U MOTJIONICHUS.

2. CnekTpsl pa3JIMYHbIX Ta30B.

3. CnekTp BoAopo/a.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3ZHPYIOUIUX U3ITYYEHUH.

6. Perucrpanus uzmydeHus IpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOmroeHue CriIomHbIX ¥ TUHEHYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpEKOB: U3MEPEHUE SHEPTUN YACTULIBI IO TOPMO3HOMY

nytu (1o ¢ororpadusim).

3. W3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpHUTENTHEHO--00001AIOLINIT MOy IPEIHA3HAYEH JIJIsl CUCTEMATHU3alluN
1 00001IEHUS PEMETHOTO COACPKAHUS U ONBITA JEATEIBHOCTH, MPUOOPETEHHOTO
Ipy HM3yYEHUM BCEro Kypca (pu3MKW, a Takke A MOJATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY MO (U3MKe IJisi O0ydarolMXcs, BBIOPABIIUX ATOT
y4eOHBII mpeamer.

[Ipu M3y4eHUn AAHHOTO MOJYJISA PEaTU3YyIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ecrneunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMbIX  pe3yJbTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HMCCIIEIOBAHUS



SABJICHUM TPUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSSA TMOJIyYCHHBIE 3HAHUWA, peEIIaThb 3aJa4yd, B TOM YHUCIIE
Ka4ECTBEHHBIC U KCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBHO IEITEIRHOCTHBIN XapaKTEP JaHHOTO pa3/ieiia peain3yercs 3a
CYCT TOT0, YTO 00YUYaIOIIUECS BBIMOJHAIOT 3a/1aHUs1, B KOTOPBIX UM IPeAJiaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pacrno3HaBaTb U HAY4YHO OOBICHATH
du3nyuecKue sBICHUS B OKPY KaIoIel MPUPOJIE U MOBCETHEBHON KU3HH;
WCITOJI30BATh HAYYHBIC METOBI MCCIICIOBAHUS (DU3UYECKUX SBIICHUN, B TOM
YUCIIE 1Sl POBEPKHU TUIIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HanOOJEe BAXHBIX JOCTHUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, MPAKTUYECKOT0 UCIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUs BCEX U3BECTHBIX BHUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBDI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nKu Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAIPABICHO

Ha JIOCTH)KEHUE JTMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3ybTaTOB.

B pesynbrare nzyueHus GU3NKU HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs

y oOyuatomerocsi 0yayT copMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE Pe3yabTaThl B
YacTu:

1) maTpHOTHYeCKOT0 BOCITUTAHUSI:

— IPOSIBJIEHNE UHTEpPECAa K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3rUecKol HAyKU;

— IIEHHOCTHOE OTHOIIEHNE K JOCTIKCHUSIM POCCUHCKHAX YUCHBIX--(DU3UKOB;

2) rPa;KAIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYKICHHH OOIIECTBEHHO 3HAYNMBIX
Y TUYECKUX MPOOIIEM, CBI3AHHBIX C MPAKTUYECKUM MIPUMEHEHHEM JTOCTHKEHUM
busuKy;

— OCO3HAHHE BAXKHOCTU MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JEATEILHOCTH
YYEHOTO0;

3) 3cTeTHYECKOro0 BOCIIUTAHUS:

— BOCIIPHUSATHE ACTETHYECCKUX KAa4eCTB (M3MUECKOW HAYKH: €¢ TaPMOHHYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

— OCO3HaHWE IIEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BAXKHEUILEH COCTaBISIOLIEH
KYJbTYPBI;

— pa3BHTHE HAYYHOW JFOO03HATEIHLHOCTH, MHTEpEca K HCCIEAOBATEIIBCKOM
NEeSATETBHOCTH;

5) ¢opmMupoBaHusT  KYJbTYpPbl  3I0POBbSi W  IMOIHOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHUE IIEHHOCTU Oe30macHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH TIPAaBWJI OE30MacHOTO TIOBEACHHS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUYECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAIITHUX yCIIOBUSX;

— c(opMUPOBAHHOCTH HABBIKA PEIICKCHH, TPU3HAHKUE CBOETO MPaBa Ha OMIHOKY
Y TAKOTO K€ TpaBa y APYyroro 4ejJoBeKa;

6) TPy 10BOT0 BOCTIMTAHUSI:

— AKTMBHOE Y4YacTHE B PENICHUU TNPAKTHYCCKUX 3a7ad (B pamMKax CEMbH,
o0pa3oBaTenbHON OpraHU3alluM, TOpoaa, Kpasl) TEXHOJIOTHYECKOW U



COIMaJILHOM HAMPaBIECHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U (PU3UYECKUX 3HAHUM;

e — HHTEPEC K MPAKTUICCKOMY N3YUEHUIO MPOdeCcCrid, CBI3aHHBIX C (PU3HKOM;

e 7)3K0JIOrNYE€CKOr0 BOCIIMTAHMSI:

e — OpHUCHTAIMS HAa IPUMEHEHHE (U3MYCSCKUX 3HAHUW ISl pelIeHHs 3a7ad B
00JIacTH OKpy>Kalolllel cpejpl, IJIaHUPOBAHUSI IOCTYNKOB U OIIEHKH HX
BO3MOJKHBIX TTOCJICACTBUMN SISl OKPY’KAIOIIEH CpeIbl;

e — OCO3HaHHWE TJI00aILHOTO XapaKTepa YKOJIOTHYECKUX IMpoOJieM W IMyTed X
pelieHus;

e 8) amamTamyu K HM3MEHSIOIIUMCH YCJIOBHSM CONHAJLHOH M NMPHPOIXHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBIMOJTHECHUH WCCICIOBAHUMA W
IPOEKTOB (hU3UYECKOM HAIPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHX;

e — TIOBBIICGHHE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JIeSITCIILHOCTD;

e — TOTPEeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3M IPUPO/IbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOJIb30BaHHEM (DU3NUCCKUX 3HAHU;

e — OIICHKAa CBOUX JICUCTBHI C Y4YE€TOM BIMSHHS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIE/ICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHus MporpaMmbl O PU3UKE Ha YPOBHE OCHOBHOTO OOIIEr0O
oOpazoBanusi y oOyuaromierocss OyayT copMupoBaHbl MeTamnpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIHE TTO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC TCHCTBHS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAIbHBIC  ydeOHBIC  JEHCTBUS,  PETYJSITUBHBIC
YHUBEPCAIbHBIC yUeOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE JIeliCTBUS

Ba3oBble Jjornueckue 1eicTBUA:



BBISIBJIAITH M XapaKT€pU30BATh CYIIECTBEHHBIE MPU3HAKK OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(PUKAIIMK, OCHOBAHUS JJis
0000IIIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSIIHNXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU U3YYECHUU (DU3HUECKUX
SIBJICHMM U TIPOIIECCOB, JI€TaTh BBIBOJABI C UCIIOJIB30BAHUEM JEAYKTHUBHBIX
U UHJIYKTUBHBIX YMO3AKIJIIOUEHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBSI3SX
(U3UYECKUX BEIMUNH;

CaMOCTOSITENILHO BRIOMPATh cIOCO0 perieHrs yueOHoi (u3nueckoil 3aaaun
(cpaBHEHME HECKOJBbKHMX BApUAHTOB pEIIEHUs, BBIOOp Haubosee
HOJIXOJSIIETO C YUETOM CaMOCTOSTEIbHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JeiCTBHA.

WCIIOJIB30BaTh BOMIPOCHI KK UCCIIEI0BATEILCKUM HHCTPYMEHT MMO3HAHUS,
MIPOBOAUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOe HucCciIeoBaHUE (U3UUECKOTO
SABJICHUS;

OIICHMBATh HA TPUMEHUMOCTh M  JIOCTOBEPHOCTb HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJ€ CCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MIPOBEICHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JajlbHEHIIee pa3BUTHE (PU3UUYECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONOKEHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

IPUMEHSATH Pa3JIU4YHbIE METObI, NTHCTPYMEHTHI U 3alPOChl IPH IOUCKE H
orOope MHGOPMALMKM WIM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHbIX BUJOB U (POPM IpE/ICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAJIbHYI0 (QOpMYy MpEICTaBICHUS
uHbOpMAllMd W WUIIOCTPUPOBATh pelIaeMble 3a/addl  HECIOKHBIMU
cXeMamHy, luarpaMmmamMu, HTHOU rpa@uKoi 1 uX KOMOMHAIUSAMH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBAaTh WU, HAIlCJICHHbIE Ha pEIICHWE 3aJaud W TOJJepKaHHUe
O1arokeIaTeIbHOCTH OOIICHUS;



COIMOCTABIIATh CBOM CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, 00HapyKUBaTh pa3inure U CXOJICTBO MO3UIINN;

BBIp@XXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCHbMEHHBIX TEKCTaX;
MyOIMYHO TIPEJICTABIISITh PE3yIbTAThl BRIIOJTHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MIOHMMATh U HCTIOJIH30BATh IPEUMYIIECTBa KOMaHTHOW ¥ MHIUBH Y aJIbHOM
paboTHI TIpH pENICHUN KOHKPETHON (hHU3HUECKOI MPOOIEMBI;

IPUHUMATD IIeJT1 COBMECTHOW JAEATEeIbHOCTH, OPTaHNU30BBIBATh JACHCTBHUS
Mo e¢ JOCTHXKEHUIO: pPacHpeAesisiTh poJih, OOCYXJaThb MPOILIECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOJIBKHUX JTIO/ICH;
BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTHTasi KAYECTBEHHOTO pe3ysIbTara o
CBOEMY HAIPaBJICHHUIO U KOOPJUHUPYS CBOU ACUCTBUS C JPYTMMHUUYIICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENFHO C(HOPMYITHPOBAHHBIM YYACTHUKAMHU B3aWMO/ICHCTBUA.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH IPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIINX
JUTsl petieHust QU3NYeCKUX 3HAaHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX IPUHATHS  pELICHUHN
(MHOUBUYyaJIbHOE, MPUHATHE pPEIIECHUs B TpyMIe, NPUHATHE pElICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (PU3NUecKor 3a1auul Win
IUTaHAa HMCCIIEJOBAHUSA C YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, ApTYMEHTHPOBATH NPEJIAracMbI€ BAPUAHTHI PELICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYalluH U MPEJIaraTh IJIaH €€ U3MEHEHNS,
OOBSCHATH NPUYMHBI  JIOCTHXKEHUS  (HEAOCTHXKEHHUS)  PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETECHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YMCIIE B XOJ BBIIOJIHEHUS
(GuU3MYECKOTO UCCIENOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENbCTB, W3MEHUBIUUXCS CUTYyallMil, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro uejoBeKa B XOJE CIopa WIN AUCKYCCUU
Ha HAY4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;



MPU3HABATh CBOC MPABO Ha OIIMOKY MpHU perieHNH (HU3NIECKUX 3a1ad UM
B YTBEPXKJCHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHI1y 00yueHus B 7 KJiacce peIMETHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATH: (PU3NUECKHE U XMMUUECKUE SIBIICHUS, HA0II0/IEHNE,
IKCIIEPUMEHT, MOJEJb, TUIIOTE3a, €ANHULIBI (DU3HUUECKUX BEIUYHH, aToOM,
MOJIEKYJIa, arperaTHble COCTOSIHMSI BelecTBa (TBEpHOE, KHIKOE,
razoo0pasHoe), MEXaHMUECKOe ABM)KEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAaeKTOpUs, PaBHOACWUCTBYIOIIas cuia, Aedopmarius
(ynpyrasi, miacTU4eckas), HEeBeCOMOCTb, COOOIIAONIUECS COCY/IbI;
pasnuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHHE YACTHI] BEILECTBA,
PAaBHOMEPHOE  JBIKEHUE, HEPAaBHOMEPHOE  JIBJKCHHE, HWHEPLMS,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUICHHOW OCBIO
BpallleHus, [lepeiaya JaBlIeHUs TBEPAbIMU TeJIaMU, KHUJKOCTAMU U ra3aMy,
aTMOC(PEpHOE [ABJIICHHE, IUIABAHUE TEJ, NMPEBPAILCHHUS MEXaHWYECKON
HHEPryMr) MO ONUCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMNX JAaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb IpPOSBIECHUE HW3YYEHHbIX (U3UYECKUX  SBJICHUN B
OKpYXalollleM MHpEe, B TOM YHCIEe (PU3NYECKHUE SBICHHUS B MPHUPOIE:
IPUMEPHI ABWXKCHHUS C PA3UYHBIMU CKOPOCTSAMH B JKMBOW M HEXHUBOM
npupoAe, ACUCTBUE CHUJIBI TPEHHUS B MPUPOJE MU TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJeHUs Ha KMBOW OpraHU3M, IUIaBaHHE pbIO, pblyaru B
TeJe YeJ0BEeKa, MPU 3TOM MEPEBOIUTH NMPAKTUUECKYIO 3a/lady B y4eOHYIO,
BBIICIISTH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU ) (PUBUUYECKUX SBJICHUN;
ONMKCHIBATh U3YUYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
(du3nUecKue BeIMYMHbI (Macca, 00beM, INIOTHOCTh BEILIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHsSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEa,
cuJi1a TPEHHUsI, AaBJieHue (TBEPIOTO Tea, )KUJKOCTH, ra3a), BEITAIKUBAIOIIAS
CUJIa, MEXaHu4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO (PUIIMEHT TMOJEe3HOT0 JEHUCTBUS MEXaHU3MOB, KHUHETHYECKas U
NOTEHIMAIbHASL JHEPrusi), MpU ONUCAHUM NPaBUIBHO TPaKTOBAThH
(bu3NYECKU CMBICI UCTIONB3YEMBIX BEIMUMH, WX 0003HAYEHUS U €IUHULIBI
¢uznyecKux BEIMYUH, HAXOAUTh (POPMYJBI, CBSA3BIBAIOIIKE JaHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJTNYUH;



XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOM MmpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiIO paBHOBeCHs peruara (0y10ka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOH
HEPrUH, TpPU OITOM JlaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W
3aMMUChIBaTh €r0 MATEMAaTHYECKOE BBIPAKECHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CUTyallud NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pematb pacueTHble 3agaud B 1-2 nelcTBUA, HCIONIB3YS 3aKOHBl U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHS 3aJau 3alIUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHE
BEJIMYMHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUThH CIPABOYHbBIC
JTaHHBIE, HEOOXOIUMBIE Ui pEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOU (PU3NUECKON BEINUMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPU [OMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH POBEPSIEMOE
npeanosjoxkenue  (rumoresy),  pa3iuyaTtb U WHTEPIIPETUPOBATH
MOJIyYeHHBIA pe3yJIbTaT, HAXOAUTh OIIMOKH B XOJI€ ONBITA, J€1aTh BEIBOABI
IO €T0 pe3yJbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOIIOICHUIO (PU3UIECKUX SBICHUN MIIH(PU3UUECKUX
CBOMCTB Tes: ()OpPMYJIMPOBATH MPOBEPSIEMbIE MPEINOIOKEHUS, COOUPaATh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHUs, 3aUCHIBATh X0/ ONBITA U
(bopMyIMpOBaTh BHIBOJIBI;

BBIIOJIHATh TPSMBIE H3MEPEHUS PACCTOSHMS, BPEMEHHU, MAacChl Tela,
o0beMa, CHUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX MU
nM(ppPOBBIX MPUOOPOB, 3aMKCHIBATH IIOKA3aHUA MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JIPYrol C HCHOJB30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JABHXKYLIETOCS TEJIa OT BPEMEHU JIBH)KEHHUS TENA, CUIIBI TPEHUS
CKOJIBLKEHHUsI OT Beca Tesa, KauyecTBa OOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIN CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYrOCTU OT YIJIMHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CUIIBI OT 00BbEMa
NOTPY’KEHHON 4acTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHus TeJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIIEJIOBaHUSA, COOMpaTh YCTAHOBKY W
BBITMIOJHATh WM3MEpPEHUs, CIeAys MPEAJIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3ynabTaThl TMOTYYCHHONW 3aBUCHUMOCTH (DU3MYECKHX BEIUYMH B BHUJE
NPEJIOKEHHBIX TaONHIl U TpaduKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTam
UCCJICIOBAHHS,

IPOBOJUTH KOCBEHHBIC H3MEPEHUS (PU3NICCKUX BEIUYMUH (TUIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPJIOTO Tela, CHjla TPSHUS CKOJIBKCHHSI, TaBIICHUE
BO3/[yXa, BBITAJKWBAIOIIAsl CHJIA, JCHCTBYIOIIAs Ha TMOTPYKCHHOE B
KUAKOCTb  TENo, KOIPPUIMEHT TOJE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CJenys MPENJIOKEHHOW HHCTPYKIMH: TP BBITTOJTHECHUH
U3MEpEeHUl coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCISATH
3Ha4YE€HHE UCKOMOMW BEJTUUNHBL;

cOOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IIPH paboTe C 1ad0paTOpHbIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIIMIBI JCHCTBUS MPUOOPOB M TEXHUUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMmeTp,
phIvar, MOBMKHBIN M HETIOABMKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JIEUCTBHSI HM3YYCHHBIX TNPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHCaHWs (B TOM YHCIE:
MOJIINITHAKN, yCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BEICOTOMEp, NOPUIHEBON HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX (hM3MUECKHUX SIBJICHUI U HEOOXOAMMbIC (PU3UUYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpPUMEpPHl  (HaxXOOAWTh HMHPOPMANMIO O  TpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HU 111 oOecreueHus: 6€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOpaMu |
TEXHUUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 310POBbs U COOIOACHHSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY KaloIlel cpee;

OCYILECTBISATh OTOOp MCTOYHHMKOB HHPopmanuu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHMM ® TIyTEéM CpPaBHCHHUS PA3JIMYHBIX HCTOYHHKOB BBIICIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUYEOHBIX 3aIaHUN HAYYHO--TIOMYJIAPHYIO
JUTEepaTypy GU3NIECKOTO COJIEPKaHMs, CIIPABOYHBIC MaTepUaIbl, PECYPChI
cetu UHTepHeT, BIaAeTh MNPUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAUU (PU3NIECKOTO COJEPKAHMS, B TOM



yycie MyOJuYHO JenaTh KpPAaTKHE COOOILIEHUs O pe3yjbpTaTax MPOEKTOB
WM Y4eOHBIX HCCIEAOBAHUN, MpPH ATOM TPAMOTHO HCIOIb30BATh
W3YYCHHBI TOHATUWHBIN ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUIEHUE ITPE3ECHTALUEN;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN PpacHpereisaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ayaMu,
CIICIUTH 34 BBIIOJIHECHWEM IUIaHA JCHUCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENBHOCTh  IPYNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 KJiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTPaKaTh CYPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(HbIe TeJa, HACBHIILIEHHBIH W HEHACBIUICHHBIA Tap, BIAXKHOCTb
BO3/lyXa, TEeMIEeparypa, BHYTPEHHsSS DSHEpPrusi, TEIJIOBOW JBUTATEllb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsijl, SIEKTPUUECKOE IM0JI€, POBOJTHUKU
Y TUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpeHHE W C)KaThe, Teronepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBAHUE, KAIWJUIAPHBIE SIBJICHUS, HCHApEeHUE,
KOHJIEHCAMsl, IUIABJIEHUE, KpHUCTaUM3alus (OTBEpAECBaHUE), KUIICHHE,
Terionepeaaya (TETI0NPOBOHOCTb, KOHBEKIHA, U3ITy4YEHHUE),
IIEKTPU3ALUs TEJ, B3aUMOJECHCTBHE 3apsAI0B, IEUCTBHS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHUE, B3aHMMOJCHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJsl HA TPOBOJHUK C TOKOM, JIEKTPOMArHUTHASI MHIYKIKA)
N0 ONHCAHUID HX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHHUE;

pacrno3HaBaThb NpPOSBJICHHUE U3YYEHHBIX (U3WYECKUX SBJICHUM B
OKpY’>KaloIlleM MHUpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPUPOE:
MOBEPXHOCTHOE HATSKEHUE U KalWUISIPHBIE SBJICHHS B MPUPOJE,
KpUCTAJUIBI B mnpupoxe, wuznydeHne CosHIA, 3aMep3aHue BOJOEMOB,
Mopckue 6pu3bl, 00pazoBaHUE POCHl, TYMaHa, UHEsl, CHETa, 3JIEKTPUUECKUE
SBJIEHUSI B aTMocdepe, dJIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiid, ipeid noaocoB, poJib MArHUTHOTO MOJIS JJIsl )KU3HU Ha3emiie,
NOJIIPHOE CHUSHHME, TPU ITOM NEPEBOJUTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUBHMUECKUX
SIBJICHUM;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (U3UUYECKUE SBJICHHS, UCIIOJIb3YSI
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIJIOTHI, YAEJbHAs TEIJIOEMKOCTh BEIIECTBA, y/eJbHAs TEIJI0oTa



IUIaBJICHUS, ylAeNbHasg TemioTa MapooOpa3oBaHus, YAeJlbHas TEIIoTa
CrOpaHHs TOIUTMBA, KOAI(PPHUIMEHT TONE3HOTO JEWUCTBUS TETUIOBOM
MAIIMHbI, OTHOCUTENbHAS BIaXKHOCTh BO3/AyXa, JIEKTPUUECKHIA 3apsij, Chiia
TOKa, JJIEKTPUIECKOE HAIPsHKEHHE, COMPOTUBIICHUE ITPOBOAHHKA, YEITbHOE
COMPOTHUBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPUUECKOrO TOKA),
IIPYU ONMKUCAHUU MPABUIILHO TPAKTOBATH(OU3MUECKUN CMBICI UCTIONIB3YEMBIX
BEJIMYMH, OOO3HAYCHHsS W EIUHHIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
dbopMyIibl, CBS3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU, CTPOUTHh T'paPUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3UUYECKHUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKON TEOpUH
CTPOEHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3ULMHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma i yJacTKa LIeTH, 3aKOH
Jxoyns—JleHnia, 3aKkOH COXpaHEHHS YHEPTUH, TIPU TOM JaBaThCIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3alMChIBaTh €70 MaTEMaTHUECKOE BBIPAKEHUE;
OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyaI[iil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHUeCcKuX
IaroB ¢ Omopod Ha 1-2 W3Yy4YEHHBIX CBOWCTBAa (PU3NUYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacyeTHble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBl HU
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBUSI 3a/1audl 3alKChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX [ peIIeHWs 3ajadd, BbIOMpaTh 3aKOHBI U (HOPMYIHI,
HEOOXOJUMbIE MJi1 €€ pEeUIeHMs, MPOBOAUTH pacueTbl U CpPaBHUBAThH
NOJy4YE€HHOE 3HaUeHUE (PU3NUECKON BETMUHUHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpPU MOMOIIU
(GU3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHUE WCCICAOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINOJIOKEHNE, OIEHUBATh MPABUIBHOCTh TMOPSAKA
IPOBEJICHUS UCCIIEI0BaHUS, 1€TaTh BHIBObI;

MIPOBOJIUTH OTBITHI IO HAOTIOIEHUIO (PU3UIECKUX SIBICHUN HIIN(PU3NUECKUX
CBOMCTB TeJl (KanmWJUISIPHbIE SIBJICHUS, 3aBUCUMOCTH JAaBJICHUSBO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHHMSI
IpU U3MYYEHUH OT I[BETa M3JIydYaromied (MOTJIomaroieii) moBepXHOCTH,
CKOPOCTh MCHApEHHUs BOJbI OT TEMIEPaTyphl XKHIKOCTH WU TUIOMIAAN €€
MOBEPXHOCTH, OJJIEKTpU3ALMS TeJI M B3aUMOJCHCTBUE 3JIEKTPUUYECKUX
3aps0B, B3aUMOJICHCTBUE MOCTOSSHHBIX MAarHUTOB,



BU3yallM3allisi MAarHUTHBIX TIOJIEM TMOCTOSIHHBIX MArHUTOB, JEHCTBUSA
MarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IpoBepsieMbIe MPEATIONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyZ0BaHUs, ONIMCHIBATH XO]1 ONbITA U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMBIE  U3MEPEHUsS]  TeMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbBI TOKA, HAIpPSHKEHUS C UCIHOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PU3NYECKUX BEIUYMH, CPABHHUBATDH
pEe3yAbTaThl UBMEPEHUN C YUETOM 3aIaHHON aOCOIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OHOM (hPM3UUECKOM BETUUYHHBI OT
Ipyrol ¢ UCHOJB30BaHHMEM TMPSMBIX  HU3MEPEHHH  (3aBUCUMOCTH
CONPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHbBI, IUIOIIAJU TMOMNEPEUYHOro
CEUEHUs U YACIBHOTO CONPOTUBIICHUS BELECTBA IPOBOJAHMKA, CHIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHHMK, OT HANpsDKEHUS Ha  [POBOJHHKE,
UCCIICIOBAaHUE TIOCJIENOBATEIIbHOTO W  MapajljIeIbHOTO  COEIWHEHUHN
MIPOBO/IHUKOB): TUTAHUPOBATh HCCIIEIOBaHUE, COOMpAaTh YCTAaHOBKY H
BBINOJIHATh WU3MEPEHUs, Cleaysl MNPEeAJIOKEHHOMY IUIaHy, (DUKCHUPOBATh
pe3yJIbTaThl HOJYyYEHHOW 3aBUCHUMOCTH B BUI€ TAOJIUI U TpaduKOB, 1e1aTh
BBIBO/IBI 110 PE3y/IbTaTaM MCCIICIOBAHMS,

MPOBOJANTH KOCBEHHBIE HW3MEpEHUs (UINYECKUX BENUYHH (yIeTbHAs
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBIEHUE MPOBOAHHKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUJIAHUPOBATh HU3MEpPEHUs, coOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJENysl MPEAJIOKEHHON MHCTPYKUUH, U
BBIUUCIISTH 3HAUCHNE BEIMYUHBL;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPU padoTe ¢ 1ab0paToOpHbIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHLUIBl ACHCTBHS H3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPO Ha UX ONMHUCAHUs (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI TOMOB, THTPOMET), TTapoBasi TypOuHa, aMIepMeTp, BOIBTMETD,
CUCTYMK OJJIEKTPUYECKOM DHEPTHUH, IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONIPUOOPHI (mpumepsr), AIEKTPUYECKHUE
IPEIOXPAHUTENH, YJIEKTPOMArHUT, 3JIEKTPOABUTATEIb TTOCTOSIHHOIO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBAaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
duznyeckrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC
prOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (JKUAKOCTHBIHTEPMOMETD,
TEPMOC, TCUXPOMETp, TUTPOMETP, ABUTaTEIb BHYTPEHHErO CrOpaHus,
3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUECKUX



Leneil ¢ mocae10BaTeNbHbIM U MapAJJIEIbHBIM COCJUHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUYEHHUS HIIEMEHTOB JIEKTPHUUECKUX IICTICH;
OPUBOJUTH  NpUMEPHl  (HAXOOUTh HH(OpMaLMIO O  MpUMEpPaAX)
IPAKTUYECKOIO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HU Ui obecrieyeHus: 6€30MacHOCTU MPH OOpaIleHUH C MPUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3J0POBbs U COOJIIOJIEHNS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMamuu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHMM M MYTEM CpaBHEHUS
JOTOJTHUTENBHBIX HICTOYHUKOB BBIIEIATH HHPOPMALIMIO, KOTOpas SIBISETCA
POTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHIIIOJHEHUHN YUYE€OHBIX 3a/laHUi HAYYHO--TIOMYJIIPHYIO
JAUTEpaTypy PU3NYECKOTO COJIEPKaHus, CIIPAaBOYHbIE MaTepUalbl, PECYPChI
cetu MHTepHer, BiaaeTb NpPUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCBMEHHBIE M KpPATKUE YCTHBIE COOOILEHUS,
00o0mias MHGOPMALKI0O U3 HECKOJbKUX HCTOUYHUKOB (PU3UYECKOTO
COJIEpKaHus, B TOM YHCIie TyOIMYHO IPEACTABISITh PE3YIbTaThl IPOEKTHOM
WM UCCIIEA0BATENIbCKON AESTENbHOCTHU, IPYU 3TOM I'PAMOTHO MCIIOJIb30BATh
W3YYEHHBIM MOHATUHHBIN amnmapaT Kypca (DU3UKH, COIMNPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

OpU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIAEAOBAHUN (PU3MUECKHUX
IPOLECCOB paclpeeNiaTh OOA3aHHOCTH B TpPyNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHM, CJIEAUTH 32 BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBATHO OIEHMBAaTh COOCTBEHHBI BKJIAJ B
JEATEIBbHOCTh TPYIIIBI, BHICTPAMBATh KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIty oOyueHus B 9 kjiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y O0YUAOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CHUCTEMa OTCYCTa, MaTepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NBWXKEHUA, AehopMarius
(ympyrasi, mjacThyeckas), TPEHHE, LUEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh W TIEPETPYy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJO,
IEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE, MEXaHWUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, UH(PA3BYK U yJIBTPa3BYK, JICKTPOMArHUTHBIE BOJIHBI, IIIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTb,
CIIEKTPBI UCITYCKAHUS M TOTJIONIEHUS, anb(a-, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA,



pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKCHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBMKEHHE, CBOOOHOE
najJicHue TeJ, pABHOMEPHOE JIBIDKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE IBM)XCHME, KOJeOaTeabHOE NBMKEHHE (3aTyXarolue |
BBIHYKJICHHbIE KOJ€OaHUsI), pE30HAHC, BOJIHOBOE JIB)KEHUE, OTPAKEHUE
3ByKa, MPSMOJMHEHHOE pACIpPOCTPAHEHHE, OTPAXKEHUE U TPEIOMIICHHE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHsl CBETa,
€CTECTBEHHAsl PaJANOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOTO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacmo3HaBaThb IpPOSBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUI B
OKpy’XawIieM Mupe (B TOM 4ucie (U3NYECKUE SBICHHUS B IMPUPOE:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKCHUE JKMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAaMH, 3XO, I[BE€Ta Tel,
ONTUYECKUE SIBJICHUSA B IMPHUPOAE, OMOJOTMYECKOE AEHCTBHE BHJIKMMOTO,
yIbTPapUOJETOBOIO UM PEHTTEHOBCKOTO W3Jy4YE€HUM, €CTECTBEHHBIN
paAMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE H3IIyUYCHHE
OPUPOJHBIX MHHEpAIOB, JEWCTBHE pAJAMOAKTUBHBIX W3IYYCHHH Ha
OpPraHu3M YelIOBeKa), MPH ATOM TMEPEeBOAWTHh NMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIECTBEHHBbIE CBOWCTBA (MPU3HAKK) (U3UUECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TNl U (U3MUYECKUE SBICHHUS, UCIIONIb3YS
dusznyecKkne BENWYHUHBI (CpPEIHSsE W MTHOBEHHAsh CKOPOCTh Tela MpH
HEPaBHOMEPHOM [IBIDKEHUH, YCKOpPEHHUE, MEepeMelleHne, MyTh, YIioBas
CKOpOCTb, CHUJIa TPEHHUs, CUJla YNPYroCTH, CUJIa TSHKECTH, YCKOpPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HMIYJIbC Tela, HMIIYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTh, MOTEHLMAJIbHAS DSHEPrus Tea,
MOJTHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPIHsl CXKATOU
PYKUHBI, KHHETUYECKasi YHEPT U, TOJTHAS MEXaHUYECKast SHEPTUs, IEPHO/T
U 4YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTb CBETa, IIOKa3aTelb NPEJOMJICHUS CpEIbl), NPH OMUCAHUU
NPAaBWJILHO TPaKTOBAaTh (DU3MYECKH CMBICT HCIOJIB3yEeMbIX BEJIHYMH,
0003HaYeHUsI W E€AUHUIBI (PU3NYECKUX BEJIMYMUH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTMMH BEJIMYMHAMH,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SABIECHUS M MPOLECCHI,
UCIIOJIB3YS 3aKOH COXPAHEHUS YHEPIHH, 3aKOH BCEMUPHOIO TITOTEHMUS,



OPUHLMII CYNEPHNO3ULIUN CWJI, HPUHLMI OTHOCUTENBHOCTH [anuies,
3aKkOHbl HBIOTOHA, 3aKOH COXpAaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOTO YMCEN
IpU SAEPHBIX PEAKIUSIX, IPU ATOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyal[iil IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX
[IaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SBIICHUH,
(u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pelaTh pacyeTHhIE 33Ja41 (ONUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKUE BEIUYUHBL: Ha
OCHOBE aHaJIM3a yCIOBUS 33J1a4M 3alUCBhIBATh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIONINE WM U30BITOYHBIE JAHHBIE, BBIOMPAaTh 3aKOHBI U (POPMYIIbL,
HEOOXOAMMBIE I PEIICHHs, MPOBOJUTH pPacUeThl W  OIEHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HaUEHUs (PU3UUECKOIN BEIIMUUHBL;
pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
(U3MYECKUX METOJOB, MCHOJb3Yysl ONUCAHUE HCCIEIOBAHUS, BBIICIATH
IPOBEPAEMOE MPEANOJIOKEHNUE, OLCHUBAaTh MPABUIBHOCTh MOPSIKA
NPOBENCHHUS]  UCCJIENOBAHMS, JIeNlaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ysbTaThl HA0JIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXpaHEHUs! SHEPIruM, 3aBUCHUMOCTH IEpPHOJia KOJeOaAHUN MPYKUHHOTO
MasTHHKA OT Macchl Tpy3a M JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOJIMHEWHOE pacpoCTpaHEeHHE CBETa,
pasioxkeHue Oeoro cBeTra B CIEKTP, U3yUYEHUE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HHUs MpeaMera B coOuparouieit
JUH3€e, HAONIOJIEHUE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB HU3IYyUEHHS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO  Habopa
000py10BaHUsl, OIMCHIBATh X0/ OMBITA U €0 PE3YJIbTaThl, HOPMYIUPOBAThH
BBIBO/IbI;

MPOBOJUTH MPU HEOOXOAMMOCTU CEPUIO MPSAMBIX W3MEPEHHM, ompeneiss
CpellHee 3HayeHUe u3MepsieMoil BenuuuHbl ((POKyCHOE paccTosiHue
coOuparolel JIMH3bl), OOOCHOBBIBaTH BBIOOpP cmocob0a H3MEpEeHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTh HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHMH C
UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTH ITyTH OT BPEMEHU



IpyU PaBHOYCKOPEHHOM JIBMDKEHHHM 0€3 HadallbHOM CKOpPOCTH, IMepuoja
KoJIe0aHU MaTEMaTHUECKOTO MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHYTJIA
OTpa)KEeHHUs CBETA OT yIJia MaJCHHs U yIJla MPEJIOMIICHHS OT yTJia MajaeHus):
IUTAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEbHO COOMpaTh YCTAaHOBKY,
(buUKCUpOBaTH pPE3yJIbTAThl IMOJYYEHHOM 3aBUCUMOCTH  (PU3UYECKHUX
BEIMYMH B BHUE TaOmuil U rpaduKoB, JieJIaTh BBIBOJIBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJANTH KOCBEHHbIE M3MEPEHUs (U3MUECKHX BeIMYUH (CpemHss
CKOPOCTh M YCKOPEHUE TeJa MPU PaBHOYCKOPEHHOM JIBXKEHUH, yCKOPEHHE
CBOOOJHOTO TAaJCHMs, >KECTKOCTh TMPYKHUHBI, KOAXDOUIIMEHT TpeHus
CKOJIBKEHHS, MeXaHuueckass paboTa M MOIIHOCTh, 4acTOTa U TEPHOJ
KoJIe0aHUN MaTeMaTU4YeCKOr0 M MPYKUHHOTO MAasTHUKOB, OINTHYECKas
cuiga coOuparoniedl JUH3bI, PagUOaKTUBHBIM (OH): TIJIAHUPOBATH
U3MEpEHHs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY W BBITIOJHSATH
U3MEpEHUs], CIeAysl MPEeAJIOKEHHOM HMHCTPYKIMH, BBIYMCIATH 3HAUYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3YIbTaThl C YUETOM3aJaHHON
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe C 1ad0paTOpHbIM
000opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKA W3YYCHHBIX (U3MUECKUX MOJEINICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HMCTOUYHUK
CBETa, JIy4, TOHKasl JINH3a, [IJIaHeTapHasi MOJIETb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM HAa HMX OnucaHus (B TOM YHCIE:
CIHUIOMETP, MATYUKH TOJIOKECHHUS, PACCTOSHUA M YCKOPEHUs, pakerta,
9XOJIOT, OYKH, MepHuckorn, (¢oToannapar, OINTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3NYECKHX SBICHUA U HeoOXoaumble (U3HUUECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI 1 CXEMaTHUYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJOTUUECKUX MPOIIECCOB MPU
pelieHnr  Y4eOHO--TIPAaKTUYECKUX 3aJady, ONTHUYECKHE CXEMbl s
MOCTPOEHUS U300pAKEHUN B IJIOCKOM 3€pKajie U COOMpAIOIIeH JIMH3E;
OPUBOIUTH  TMPUMEpPHl  (HAXOAWTh HWHGOPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWA B TOBCEIHEBHOM
KU3HH 711 oOecTieueHnsi 6€30MacHOCTU MPpU 0OpaIeHuu ¢ mpudopamu u
TEXHUUYECKUMHU YCTPOICTBAMH, COXPAaHEHUS 310POBbS U COOIIOACHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEH Cpejie;



OCYWIECTBIISAITh TOUCK HHpopManmuu (U3NYECKOTO COJACpXKaHUA B
HuTepHeTe, caMOCTOATENBHO (HOPMYNIHPYS MOUCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpeEeNIeHUs] JOCTOBEPHOCTH IMOJIYYeHHON MH(OpMAIK Ha OCHOBE
UMEIOINXCS 3HAHUN U IOTIOTHUTENbHBIX HICTOYHHUKOB,

UCTIOJIb30BATh MPH BBINOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO--TIOMYJISPHYIO
JUTEpaTypy PU3NYECKOTO COJIEPKaHus, CIPABOYHBIE MaTepUaIbl, PECYPCh
cetn VHTepHeT, BIageTh NpPUEMAMHM KOHCIEKTUPOBAaHHA TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMAIlMU W3 HECKOJBKHX HCTOYHUKOB (PU3UYECKOTO COJICpIKAHUS,
nyOJIMYHO MPEACTABISATH PE3YNbTAaThl IPOEKTHON UIIM MCCIIEI0BATEIbCKON
NS TEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh U3yUEHHBIUTTOHATUITHBIN
anmapaT HU3y4aemoro pasziena (QU3MKU U CONPOBOXKIATh BBICTYIJICHUE
Ipe3eHTalueN ¢ yUeTOM OCOOEHHOCTEN ayJMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl

Pa3nes 1. ®usnka u e¢ poJib B NO3HAHUHU OKPYKAIOLIEr0 MUpPa

11 ®du3snka - HayKa 0 IPUPOJIe 2 bubnuorexa LHOK
| a PPt https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
1.2 ) 2 1
R https://m.edsoo.ru/7f416194
. bubmmoreka [JOK
1.3 EcTecTBeHHOHAYYHBII METO TO3HAHUS 2 1 o oo Tu/ 7416104
Wroro no pasneny 6

Paznen 2. HepBOHa‘laJH)Hble CBCICHUSA 0 CTPOCHUM BEILIECTBA

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P m https://m.eds00.ru/7f416194
29 JIBr>kKeHHEe U B3aUMOJIEHCTBUE YaCTHIL 5 1 bubmorexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6nuorexa [IOK
2.3 A 2
FPCTATHRIE COCTONHMA BEIeUTnd https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMOJIeiiCTBHE TeJl
3.1 MexaHn4ecKkoe IBIKEHNE 3 bubnnorexa LIOK

https://m.edso0.ru/7f416194

3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bu6nunoreka [JOK



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

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

bu6nmorexa [IOK

33 Cuna. Bugpt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmnoreka JOK
' TEeJIaMH, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIIeHre HKHKOCTH > https://m.eds00.ru/7f416194
bubnuorexa [JOK
4.3 ATmocheproe aaBaeHHe 6 https://m.eds00.ru/7f416194
44 [elicTBHE KUAKOCTH U raza Ha NOTrPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEIIO https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3znen 5. Pa6ora 1 MOIIHOCTH. DHEpPrus
bu6mmoteka [IOK
A P 1
> ab0Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bubmmoteka [IOK
52 HpocTte MexatH3MEl > L https://m.edso0.ru/7f416194
bubmmoteka [IOK
>3 Mexattirieckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paszgea 1. TenjioBhIe ABJIeHUA
. bu6mmoreka [IOK
1.1 CrtpoeHue 1 CBOWCTBA BEIlIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paszjnen 2. daekTpuyecKue 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tena y 1 bubnunoreka [JOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOSIHHBIN MEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHHTHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
DCKTPOMArHHTHAS HHAYKUKA https://m.edsoo.ru/7f4181ce
Uroro o pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paznen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe IBHKCHUE U CIIOCOOBI ero 10 1 bubmuorexa [JOK
' OIUCaHus https://m.edsoo.ru/7f41a4a6
bub6mnoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3 10 3
AKOHEL COXpatEHiA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znen 2. MexaHu4eckue KoJe0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHITICCKHC KOTCOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHICCKHC BOTHEL. SBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. D1eKTPOMATHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJTHBI
DneKTpOMarHuTHOE MOoJIe U bubnuoreka LIOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3znen 4. CBeTOBbBIE SIBJIEHUS
4.1 3aKOHbBI paCIPOCTPAaHEHUS CBETA 6 2 bubnuoreka [IOK



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

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

bu6mmoreka [IOK
4.2 JIH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
Bbubmmorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTp 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea 5. KBanToBble iBJIeHUA
bubmuoreka [JOK
51 Hcnyckanue u moroneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 Crpoeune aTomHOro s1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3neu 6. [loBTOpUTENIbHO-000011a10 1M MOTYJIb
6.1 [ToBTOpeHue u 0600IICHIE COAEPIKAHUS 9 2 bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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