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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHHWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a taxxe ¢ yuétoM deaepanbHON paboyelt MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «DOusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIUXCSl W OPTraHU3alMI0 H3YYCHHS
(GU3MKKM Ha NEATebHOCTHOM OocHOBe. B mporpamme mno ¢usuke y4yuThIBalOTCA
BO3MOYKHOCTH yuyeOHOro mpenMera B peanuzauuu TtpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEAMETHBIM pe3yJbTaTaM 00yUueHUs, a TaKxKe
MEXIMPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuania
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COAEPKAHUSA U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIUXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®dusuka SBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYUHBIX Y4eOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYEeCKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XUMHEH, Ouosorued, acrpoHomued u GU3UIECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYI0 KAapTHHY  MHpa,
nperocTaBiseT HauOoyiee SICHble OOpa3lbl NPUMEHEHUS HAyyHOro MeEToja
MO3HAHUS, TO €CTh CI10c00a MONIyYEHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna U3 riaaBHBIX 3a7a4 (PU3NUECKOro 00pa3oBaHUS B CTPYKType OOIIETo
oOpa3oBaHHsS COCTOUT B (DOPMUPOBAHMHM ECTECTBEHHOHAYYHOW TPaAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usukun Ha 0a30BOM YpOBHE MpEIIoyiaraeT OBJaJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTA:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPIPETHPOBATh  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeabCTBA JUIsl IOJYyYEHHUS BBIBOJOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenojgaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peagu3yromUx
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPXKACHHON pelIeHHEM



Komnerun MunucrepcTBa npocsenienus: Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus pusnku:

MpuOOpEeTeHNE WHTEpeca W CTPEMIICHHS OOydJaronmuxcsi K HayYHOMY
M3YUYCHHIO TNPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHKE
MCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POAU (U3WKU IS Pa3BUTHSA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
podeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTW)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oO1mero o0pazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a1a4:

npuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSICHATH (DM3UUECKUE SIBICHHS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJ0OB pELICHUs IPOCTEHIIMX pPaAcy€THBIX 3a7ad C
HCIIOJIb30BaHUEM buznyeckux MoJIeTeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIEH (PU3NUECKOTO COACPIKAHUSA,
BKJIOUast UHPOPMAIIHMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAITIH;

3HAKOMCTBO €O cepaMu mpoPecCUOHATBLHON A TEIbHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MUYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
KJ1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Heen0).

[Ipennaraemselii B mporpamMMe no (u3HKe nepeyeHb 1ad0opaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP IPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI )11 YYEHUKA

®uzuka 7 knacc Ileperimkun A.B. IIpocsemenue 2020
O®uzuka 8§ knacc Ilepwikun A.B Ipocsemenue 2021

@usuka 9 xnacc Ilepeiuknn A.B., iBanoB A.1 IIpocsemenne 2023

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®usuka 7 knacc Ilepwimkun A.B. ITpocsemenue 2020

O®usuka 8 knacc Ilepwimkud A.B ITpocsemenue 2021

®uzuka 9 xnacc Ilepeiukun A.B., UBanoB A.1 IIpocsemenue 2023

Coopnuk 3amauy mo ¢wusuke: 7 — 9 xi. [epeimkun A.B. «Ox3amen» 2020






COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAOLIEr0 MUPA.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3NUECKHE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuyuHbl. 3Mepenune Qusmueckux BenuuuH. Puznyeckue
npuoopsl. [lorpemHocts u3mepeHuit. MexayHapoaHasi CUCTEMA €AMHHUII.

Kak ¢usuka u JApyrhe ecTeCTBEHHbIE HAyKHM HW3Y4YarOT MPUPOY.
EctecTBeHHOHay4YHBI METOJ IO3HAHHWA: HAOJIOJEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NYeCcKuX SBJICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SABJICHUS.

2. ®usnueckue NpuOOPHl U MPOLEAypa MPSMbBIX U3MEPEHUN aHATOTOBBIM U

1u(POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimet.
1. OmnpeneneHue 1eHbl AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. H3mepeHue pacCTOAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OmnpeneneHue pasMepoB MAIbIX TEI.
5. M3mepenue teMmiieparypsl IpU IOMOIIM >KMIKOCTHOTO TEpMOMETpa U
JaTYMKA TEMIEPATYPHI.

6. lIpoBenenue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH MOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIbllle, YeM OOJIblle BhICOTA
IIyCKa.

Paspeu 2. IlepBoHayanbHbIE CBEJACHUS O CTPOCHMH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJdbl, HX pa3mepbl. OMbITHI,
JOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue dactul BemecTBa. CBA3b CKOPOCTM JIBJKEHHSI 4YacTUL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzanmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, MKUAKOCTEN U TBEPIBIX
(kpucTayimyeckux) Tesl. B3auMocBs3b MEXIy CBOWCTBaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. HaGmronenue nuddysun.
3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  NPUTSOHKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHUII BEIIECTBA.

Jlabopamophuie padbomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCMIOJIb30BAaHUEM

dhoTorpaduwuii).
2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nea 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.
MexaHnueckoe JBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.
SBrneHue WHEpUMU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KaK NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTU TeJa.
[TnoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJI B €IWHHUIIC
0o0BbEMa BEIECTBA.
Cuila Kak XapakTepucTUKa B3aumojeicTBus Tei. Cuila ynpyrocTd W 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.
JHemoncmpayuu.
1. HabmroneHue MexaHUYECKOTO ABMYKECHHUS Tela.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSI.
3. HaGmionenue siBneHus WHEPIUN.
4. HabmroeHue u3MeHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. Crno)xeHue Cui, HapaBJIEHHBIX 0 OJHOMN IPSIMOM.
Jlabopamophule pabomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHHUS (LIapUKa B KUIKOCTH,
MO/IEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI M TaK J1ajee).

2. OmpepeneHne CpelHEW CKOPOCTU CKOJNBXKEHHsS OpycKa WU LIapuKa II0
HAKJIOHHOM ITIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOLIKME 3aBUCUMOCTh pacTsbKeHHs (Iedopmainun)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.



Pa3znen 4. JlaBjieHue TBEPABIX TeJl, :KMIKOCTE U ra3os.

Hasnenue. CriocoObl yMEHBIICHHS U yBEJIMUEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00b&ma, Temmeparypbl. Ilepenaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackams. [IneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI XUJIKOCTH OT TIyOuHBI. ['HMIpocTaTuyeckuil
napanokc. Coobmaromuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u armocepHoe aasieHue. [IpuumHbl CylecTBOBaHMS
BO3AylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BHICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 1151 M13MepeHuss aTMOC(HEPHOTO TaBJICHHUS.

JlericTBHE )KUAKOCTU U ra3a Ha MOrPyKEHHOE B HUX TeJI0. BrlTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormniaBanue.

Hemoncmpauuu.
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3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBnuyeckuit mpecc.

[IposiBienue nelcTBUS aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH
T€JIa ¥ TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIAKOCTH.
YcioBue IUIaBaHUs TeIl: IUIABAaHUE WJIM NOTPYXKEHUE TENl B 3aBUCUMOCTHU
OT COOTHOIIEHUSI TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamophuie padbomot u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHOU B
AKUJKOCTh YaCTH TeJa.

Omnpenenenue  BBITAJIKUBAIOLIECH CHJIbI, JCHCTBYIONIEH Ha  Teo,
MOrPYKEHHOE B )KUIAKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIBL, TEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MaccChl Teja.

OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh  BBITAJKUBAIOIIECH  CHIIBI,
NEUCTBYIOLIE Ha TeJNO B JKUAKOCTH, OT O0bEMA NOrPYKEHHOH B
KUJIKOCTh YaCTH TeJAa U OT IUIOTHOCTH JKUIKOCTH.

KonctpynpoBanne apeoMerpa WM KOHCTPYHPOBAHHME JIOJKH U
OIpeJIeNIEHUE €€ TPYy30NOABEMHOCTH.

Pa3zgea S. Pabora 1 MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAS DHEPTHUS.
IIpeBpaieHre OTHOTO BH/Ia MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.
JHemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomot u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Tela
10 TOPU3OHTAILHOW MOBEPXHOCTH.

2. HccnenoBanue yCclnoBUM paBHOBECHS pblUara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTUH.

8 KVIACC

Pa3znen 6. TenuioBble siBJIEHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETHYECKOU TEOPHH.

Mopenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJOKEHUU MOJIEKYJAPHO-KUHETUYECKOU TEOPUMU.
CmaunBaHue U KalWUISIpHBIE siBIICHUS. TemIoBoe pacuiupeHue U CKaTue.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKEHUS
yacTull. Buytpenusas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH SHEpruu:
Teronepeaaya 151 COBEPIIICHUE padoTHI. Bunst TEIIoNEepEeAaYn:
TEIUIONPOBOJAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonudectBo TemnoTsl. YenbHass TEIUIOEMKOCTH BeliecTBa. TemiooOMeH H
TEIJIOBOE paBHOBEcCHE. YpaBHEHHME TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAENbHAs TEIJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTrMochepHOTo
JABJICHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOpaHusl.

[Tpununer pabotel TerioBbix napurareneit KIIJ TtemmoBoro nBuratesns.
TermoBble IBUTATEN U 3aLATA OKPYKAIOIIECH CPEIbI.

3aKOH COXpPAHEHHUS U MPEBPAILICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.



Hemoncmpauuu.

1.

2
3
4.
5

© 0 N o

10.
11.
12.
13.

Hao0mronenrne 6poyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KalMWIISPHBIX SIBJICHUU.
Habmroienre TemioBoro pacummpeHus Tel.

N3meHeHne naBjeHUs rasa IMpu W3MEHEHHH O0BbEMA M HArpeBaHWUU WIIU
OXJIKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bubl Tenonepenayn.

OxnaxaeHue Ipyu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHEHME TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmonenne kumenus.

Hab0mronenre nocTossHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mojenau TemJIOBbIX JABUTaTeIICH.

Jlabopamopnuie padbomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITBl IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM UJIU caxapa.
OnpIThl MO HAOIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH WU
TBEPABIX TEIL.

Ornpenenenue JaBieHUs BO3lyXa B OAJIOHE IIIPUIIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCHUMOCThH JIaBICHHUS BO3QyXa OT €ro
00BbEMa M HArpEeBaHUS WA OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.

HaGmionenne wu3MeHeHHsT BHYTpPEHHEH »HHEpruuM Telna B pe3yJbTaTe
TerIonepeayu U padoThl BHEITHUX CHJI.

HccnenoBanue sBIEHHS TEIUIOOOMEHAa MpPH CMEIIMBAHUM XOJIOAHOW U
ropst4er BOJIBL.

Onpenenenue  KONMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEMJI000MEHE C HArPEThIM METANTUYECKUM LUIUHAPOM.

Ornpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca uCiapeHus.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI IJIaBIEHUS JIbJIA.

Paznen 7. JdiekTrpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3auus Ten. J[Ba poaa 3leKTpUUYecKuX 3apsiioB. B3aumoneiicTBue
3apsDKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMOCTh  CHJIBI  B3aUMOJCHCTBHS
3apsHKEHHBIX TEJT OT BEJTUYMHBI 3aPSI0B U PACCTOSHUS MEXIY TEJIaMH).



Onektpuueckoe mosie. Hampsk€HHOCTh 2yIeKTpuueckoro mojs. Ilpuniun
CYHEPIO3UIINH ISKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIA AJICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOOHHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHMS
BJICKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBHUS CYLIECTBOBAHUS DJIECKTPUUYECKOTO TOKA.
HNcToYyHMKM TIOCTOSSHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOro ToKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI TOK B KHUJKOCTSIX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. YICIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
s yyactka nenu. [locienoBarenbHOE W MAapaJUIeNIbHOE — COCIUHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIHOCTH dJEKTpUYECKOTO TOKa. 3akoH Jlxoymns—Jlenna.
DIeKTpUUECKHE 1IeNU U TOTPEOUTENIN AIEKTPUUIECKO sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtossnHble  MarauThl.  B3auMojeilcTBHE  NOCTOSHHBIX  MarHuTOB.
MaruauTtHoe 110JIe. MarauTHoe nosie 3eMJId M €ro 3HaueHHe I )KU3HHM Ha 3eMiie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumeHeHue
AJIEKTPOMArHMWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSTHHOTO TOKa. VCMOnb30BaHWE 3JEKTPOJABUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBieHre dIEKTpOMarHuTHON MHAYKIuU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Crnoco0bl MOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJIeKTpr3alus Te.
JIBa pojia SIEKTPUUYECKUX 3apsiI0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M JEHUCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTu4ecKass MHIYKIIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3apsI0B.
ITpOBOIHUKH U AUBJIEKTPUKH.
MoenupoBaHre CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIS.
M cTOYHUKH TTIOCTOSIHHOTO TOKA.
JIeCTBUA 3JIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a3o0BBI1 pa3psa.
. I3mepenue cuibl Toka aMIepMETPOM.
. I3Mepenue 3JeKTpUUeCKOro HanpsKeHUs BOJIbTMETPOM.
. Peocrar 1 MarazuH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumMopaeiicTBHe TOCTOSHHBIX MarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH Pa3ICICHUS MTOII0COB MarHUTAa.
MoenupoBaHr€ MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlelicTBHE€ MAarHUTHOTO T0JIs1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUIATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

OnbiThl Dapajes.

3aBUCUMOCTh HAIpaBJICHUs HWHIYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HUKHOBEHUS.

DIIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomovt u onvimol.

1.

o v or oW

10.
11.

12.

13.

14.
15.

OnbITel 1O HAOMIOAECHUIO DJICKTPU3ALMHU TEJI HWHIAYKIUEH U TMpH
COMPUKOCHOBEHUH.

UccnenoBanne JeWCTBUSL 3JIEKTPUYECKOrO TIOJISI HA TMPOBOJHUKU H
JIDIIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepenue u peryupoBaHue CUIIbl TOKA.

N3mepeHue u peryivpoBaHie HAPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEUYHOrO
CEUEeHHS U MaTepuara.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKEHUM TMPU TOCIEI0BATEIILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CWIbI TOKAa MPU HapaJJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3nucTope.

WccnenoBanne 3aBUCUMOCTU CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsOKECHUS Ha HE.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUS TOCTOSIHHBIX MAarHUTOB.
WN3yyenne MarHUTHOTO TIOJISI TOCTOSIHHBIX ~MarHUTOB TMPU  HX
00bEeIMHEHUU U Pa3/IeJICHUU.



16. McciienoBanue neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTHh CHJIBl  B3aWMOJCHCTBUSA
KaTylIKM C TOKOM M MarHura OT CWIbl TOKa M HAIPaBJIEHHUS TOKa B
KaTyIIKe.

18. I3ydyenue nerucTBHsI MAarHUTHOTO IO HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue U nu3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBUraTeibHOW yCTaHOBKHU.

21. OnBITBI O MCCIEAOBAHUIO SBJICHUS JJIEKTPOMAarHUTHOM WHIYKIUU:
WCCIICJOBAHUE W3MEHEHUW 3HAYEHWS W HAIPaBICHUs WHIYKIMOHHOTO
TOKA.

9 KVIACC

Paspnen 8. Mexann4yeckue siBJIeHHS.

Mexannueckoe JaBWkeHHE. MarepuanpHas Touka. (Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHHYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHENHOE
nBrxkenue. HepaBHomepHOe NpsMosMHEHOe ABHKeHHEe. CpelHsss U MTHOBEHHAs
CKOPOCTB TeJla IIPU HEPABHOMEPHOM JBHKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHElHHOe JBHKeHue. CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpyXHOCTH. llepuon u yactora obOpalieHus.
JIunelinas u yrinoBas CKOpOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepseiit 3axkoH HeroToHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMT Cynepro3uIuu CHJl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUsI CKOJIbKEHUS, CUila
TPEHUs IOKOs1, APYTUe BUIBI TPCHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHUS. YCKOpEHHE CBOOOJHOIO
nafgeHus. JlBwxenue tuianer Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHoBecue matepuanbHOM TOUKU. AOGCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIIEHHOM OChIO BpalleHus. MoMmeHT cuiibl. LIeHTp TsxkecTu.

Nmnynsc Tena. M3mMeHeHne umnyibea. MIMIynbe cuiibl. 3aKOH COXpPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannyeckass pabota M MOIIHOCTb. Pa®oTa cuil TSXKECTH, YIpPYIroCTH,
TpeHusi. CBsA3b dHepruu U padbotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO HaJ
ITIOBEPXHOCTHIO 3eMiIn. [loTeHnManbpHas sHeprus cxaroun npyxunsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.



Hemoncmpauuu.

1.

o v kb w

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

Habmroienne MexaHM4ecKoro JABM)KEHUS Tella OTHOCUTEIbHO Pa3HBIX TEJ
oTcuéra.

CpaBHeHME TyTEM W TPACKTOPUW ABWIKEHHSI OJHOTO M TOIO XK€ Tela
OTHOCUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO IBUYKEHUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUSI.

HabGnronenue nBM>XeHMs Tejla O OKPYKHOCTH.

Habmroienue MexaHu4ecKux sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPABHOMEDHOM UM  YCKOPEHHOM JBWXXCHUHU
OTHOCUTENBHO KaOMHETa (PU3KKHU.

3aBUCHUMOCTh YCKOPEHHS Te€la OT MAacChl Telna W JECHUCTBYIOLIEH HA HETO
CUJIBL.

Habmroienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEII.

N3meHenne Beca Tena Mpu yCKOPEHHOM JBHKEHUH.

Ilepenaya umMIryabca mpy B3auMOJEHCTBUH TE.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHne UMITyJIbca P a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHMYECKON SHEPTUU MTPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU NIPU ABUIKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamophule padbomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JBYKEHUS IIApUKA WIIH TEICKKH.

Ornpenenenue CpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH T10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 Ha4aIlbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TMPU PABHOYCKOPEHHOM JIBIDKEHHUH Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuirieHTa TPEHUST CKOJIbXKECHHUS.



8. OmnpeneneHue )KECTKOCTU MPYKUHBI.

9. Ompenenenrie pabOThl CUJIbI TPEHUSI NPU PAaBHOMEPHOM JBHIKEHUU Tela
10 TOPU3OHTAJILHOM MMOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI  YIOPYrOCTU TpU  TMOABEME TIpy3a C
MCITOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTHUH.

Paznen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: TIepUoI,
4acToTa, aMIUIUTYy1a. MaremMaTudyeckuii U mpy>KuHHbIM MasTHUKU. [IpeBpaieHue
SHEPI'UH MPU KOJIEOATEIHHOM JIBUKEHUMU.

3aryxawonme  kojeOaHus.  BbIHyXAeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBoiicTBa MeXaHMYeCKuX BOJH. IIpomonbHble U
NoINepeyYHble  BOJHBI. JlMHA BOJHBI M CKOPOCTh €€ PpaciHpOCTpPaHCHUS.
MexaHuyeckue BOJIHBIL B TBEPIOM TeEJE€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka W BbicOTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenme koJjieOaHUM Tea TOJ JCHMCTBHEM CHJIBI TSHKECTH WM CHJIBI
YIIPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnroneHune BRIHYKICHHBIX KOJICOAHUI U PE30HAHCA.

PacnipocTpaneHue mpoI0IbHBIX M MIOTIEPEYHBIX BOJIH (HA MOJICTIH).
Habmronenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUI pe30HaHC.

SV ST ¥

Jlabopamophuie padbomot u onvimol.

1. OmnpeneneHue 4YacTOThl W IepHoja KojeOaHMH MaTeMaTH4ecKOro
MasiTHUKA.

2. Ompezenenne 4acTOThl U IEPHOJIA KOIeOaHUN MPYKMHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEPUOIAa KOJIeOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KoJeOaHU Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Tepuoja  KoJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPY>KUHBI.



7. W3Mmepenue yckopeHus CBOOOJHOTO MaJICHHUS.

Paszpges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMArHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. Illkana »neKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.

DJIeKTpOMaruuTHas mnpupoaa csera. CkopocTh cBeta. BoHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBoHCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padbomot u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

tenedoHa.

Paznen 11. CBeroBble sIBJICHUS.

JlyueBas MOJEJb CBeTa. HUctounnkn CBeETa. [IpssmonHeitHOE
pacrnpocTtpaHeHue ceera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajio. 3aKOH OTPAKEHUSI CBETA.

IIpenomnenue cBera. 3akOH IpenomiieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. VICronp30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKHX CBETOBOJAX.

Jlunza. Xon nyueir B gnuHze. OmnTuyeckas cucrtema QoTtoanmnapara,
MHKpPOCKONIa M Teyeckoma. [7a3 Kak omnThdeckas cucrema. biam3opykocTe u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HploToHa. Cnoxenue
CIIEKTpaJbHbBIX LBETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrtuyecKkuii CBETOBO/I.

Xon tyuel B coOuparolieu JImH3e.

X0 1y4el B pacCeuBaroLIeH JIMH3E.

[Tomyyenune n300pakeHUi ¢ MTOMOUIBIO JTUH3.

[Tpuniun aevictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moenb riasa.

11. Paznoxxenue 6eoro cBera B CIEKTP.
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12. [lomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yrja OTPa)K€HUs CBETOBOrO Jyya OT yria
najicHusl.

2. W3yuenune xapakTepuCTUK U300paKeHUs MpeAMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yrija MPEIOMIIEHUS CBETOBOTO Jiydya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomydeHue N300paKEHHM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKyCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomei
JINH3BI.

6. OmBbITHI 1O Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. OmbITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NpHU WX HAOIIOJCHUM dYepes
I[BETOBBIE (PUIIBTPHI.

Pa3nena 12. KBanToBbI€e IBJIEHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojens atoma bopa.
Hcnyckanue v noryiomeHne ceeta aroMmoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oera- U ramma-usnydeHusi. CTpoeHne aTOMHOTO
anpa. HykionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespauieHus. [lepuon monypacnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOrO0 M MacCOBOIO YHUCEIN.
OHeprusi CBsi3M aTOMHBIX saep. CBsA3b Macchl M 3Hepruu. Peakiuu cuHTe3a U
nenenus sgaep. Uctounuku sneprum ConHIa U 3BE3.

SAnepHas sHepretuka. J[eMCTBUS pPaAMOAKTUBHBIX W3JIYYCHUN HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHEeKTphl U3IYyUYECHUS U MOTJIOUICHUS.

2. CrnekTpbl pa3InYHbIX ra30B.

3. ComekTp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYyUYEHUH.

6. Perucrtpanus uziydeHus: IpUpPOAHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopnuie padbomovt u onvimot.

1. HaGmroneHue CrjlomHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccrmenoBaHrne TPEKOB: MU3MEPEHHUE DHEPIrMU YaCTHUIBI MO TOPMO3HOMY

nyTH (110 ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.



IHoBTOpPUTEIBLHO-00001IAKO NN MOAYJIb.

[ToBTOpHTETHEHO-0000MIAIOMINK MOAYJIb TIPEIHA3HAYCH JIJI CUCTEMAaTH3AIIH
u  0000ImeHUsT MPEeIMETHOrO  COACPXKAaHUS M OMbITa  JCSTEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKE VIS TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMEHY 10 (U3UKE Ui OO0ydJaroIuxcs,
BBIOPABIIINX 3TOT YUYCOHBIHN MPEIMET.

[Ipu M3ydeHUH JAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JESTENHHOCTHA, HA OCHOBE KOTOPBIX 00ECIEYUBACTCS MTOCTIKCHHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opMupyercs
€CTECTBEHHOHAYYHAass TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOOB HCCJICIOBaHHS
SIBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (HHU3HUYCCKUE
SBJICHUS, TPUMEHSS TOJyYCHHBIE 3HAHUS, pemarh 3aJadd, B TOM YHUCIE
Ka4eCTBEHHBIC U DKCIICPUMEHTAJIbHBIC.

[TpuHIMIIHATBHO ACATCIBHOCTHBIN XapakTep JaHHOTO pasjieia pean3yeTcs
32 CY€T TOrO, YTO OOydYaromuecs BBITIOJHAIOT 3aJaHus, B KOTOPBIX WM
npeaiaraceTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHWM pacro3HaBaThb M HAy4YHO OOBSICHSTH
(bU3MYecKUe ABJICHUS B OKPYIKAIOIICH MPUPO/IC U TIOBCETHEBHOM KU3HH;

WCITOJI30BaTh HAYYHBIC METOJIBI HCCIIEOBAaHUS (PU3NUECKHUX SBJICHUH, B TOM
YUCIIC JIsl POBEPKH TUIIOTE3 U TIOTYUYCHUS TEOPETHUESCKUX BHIBOJIOB;

OOBSCHATh HAyYHBIC OCHOBBI HamOOJIe€ BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTH, HaIlpUMep, IPAKTUICCKOTO HCITOJIB30BaHUS PA3IMYHBIX HCTOYHHKOB
DHEPTrUU Ha OCHOBE 3aKOHA IPEBPAICHUS U COXPAHCHUS BCEX M3BECTHBIX BUJIOB
DHEPTHUMU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs HAIIPABIICHO

Ha JOCTIKEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHbIX
pE3yIbTaTOB.

B pesynbTaTe uzydeHus pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obyyarorierocst OyayT copMuUpOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIhTaThl B
YJaCTH:

1) maTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyYecKoil HayKu;

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 0OCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUI
busuKy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTU
Y4EHOTO;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUSATHE ICTETHUECKHX KadeCTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHUE IEHHOCTU (UBUYECKOW HAYKW KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTHM, BaXXHEHIIEH COCTABISIOLIECH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, HHTEpEca K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0pPOBbSI W  JIMOIMOHAJIBLHOIO
0J1aroNnoJIy4us:

- OCO3HaHWE LEHHOCTH Oe3omacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH TMpaBWJI O€30MacHOr0 TOBEJACHUS Ha
TpaHCHIOPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pediekcuu, NpPU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOIO K€ MpaBa y JPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE YYacTHM€ B PEIICHUHM MPAaKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM YHCIEe H (PU3HUISCKHUX
3HaHUM;

e - MHTEPEC K MPaKTUUECKOMY M3y4YeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUs Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM Ui PEIIeHUs 3a1ad B
o0ylacTl OKpy’Karoliel Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME IIOOAIBLHOIO XapakTepa AKOJOTHMUECKUX MPOOIeM M MyTeu ux

pelieHus;

e 8) aganTanMM K HM3MEHAKIIHMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM MPU BHIOTHEHUU UCCIAEIOBAHUM U
POEKTOB (DM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIICHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTaX U SABJICHUSIX;

e - OCO3HaHHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEH B 001acTH
bu3uKu;

e - IUIAHUPOBAHHUE CBOETO pA3BUTHS B MPUOOPETEHUH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIIATH B3aUMOCBS3U ITPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECCKUX 3HAHUMH;

e - OIICHKA CBOMX JCUCTBUI C Yy4YETOM BIUSHHUS HA OKPYXKAIOIIYIO Cpe.y,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METANPEIAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHS mporpamMmbl 10 (pH3UMKEe Ha YPOBHE OCHOBHOI'O
oO1mrero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIBbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble JjornuecKue 1eCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIUNA, OCHOBAHHUS TS
0000IIIeHNS U CpaBHEHNS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SIBIICHUSM;
BBISIBIISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSI3M TMPU HU3YYEHUU (U3HUECKUX
SIBIICHUI W MPOIIECCOB, JIENaTh BBIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
1 WHIYKTUBHBIX YMO3aKIIOUCHUH, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (pu3nuecKon
3ama4un (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBare/IbCKue e CTBHA:

HCIT0JIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY TUIAHY OMBIT, HECIOKHBIN
(bU3NYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIeA0BAHNE (PUIUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OIbITA, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JanbHeWlee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI U 3alpPOCHI NPU MOUCKE U
orOope WHPOpPMAIMK WIH JAaHHBIX C y4ETOM TPEJIOKCHHON yueOHON
(dbuznyeckoil 3a1a4u;

aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMANbHYIO (opMy mpeacTaBiIeHUs
uHQOpMAIIMU W WUIIOCTPUPOBATh peEIIacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0j¢ OOCYXJeHHS y4eOHOro maTepuajia, pe3yiabTaToB Jab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pENICHUE 3aJadd M TOJep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXIACHUAMH JPYTHX YYaCTHHUKOB
auaiora, 0OHapyXKUBaTh Pa3Iu4He U CXOJICTBO MO3UIIU;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABISATh PE3YIbTAThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW M
WHIUBUIYyAIbHOW paboThl MpU PEHIEHUHW KOHKPETHOW (HHU3UYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JCHCTBUS
no e€ [OCTIKEHHUIO: pACTpeieNsiTh poJid, OOCYXAaThb MPOLECCH U
PE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAIPABICHUIO W KOOPIWHUPYS CBOM JEHCTBHS C JPYTUMH
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBIISITH TPOOJIEMBI B JKU3HEHHBIX M yUYE€OHBIX CUTYaIMSIX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITH AITOPUTM PEllIeHUs (PU3NUECKON 3aauu WU
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOIINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEIOCTHKEHHUSI) PE3yJIbTaTOB
JeSITENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHUCJE B XOJI BBHINOJHEHUS
(U3UYECKOrO HUCCIENOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
O0CTOSITENIHCTB, W3MEHHUBIIHNXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPABO HA OIIMOKY MPH pelieHn: GU3NIECKHUX 3a71a4 Wiu
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xonIry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIP30BATh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJIICHHSI,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAEHUCTBYIOILIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHusa (nuddysus, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, Iepenada [aBJICHUS TBEPABIMU TEJIAMH, >XUIAKOCTAMH U
razamy, aTrMocepHOe JaBJ€HUE, IUIaBaHUE TeJl, NPEeBpPALLCHUS
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SIBJICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIE (PU3MYECKHE SIBICHUS B MPHUPOJE:
MPUMEpPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUpOJIE, NCUCTBUE CWJIbl TPEHUS B IMPUPOAE M TEXHHUKE, BIIUSHUE
aTMOC(EpHOro JIaBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHue pbiO, phluaru B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUYECKYIO 3aJa4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECKUX SBJICHHIA,
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHHS, UCTIOIB3YS
bu3nyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeM,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPAOrO Tena, >KUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOro JCHCTBUS MEXaHU3MOB,
KUHETUYECKas W TMOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJB3YyeMBIX  BEIWYWH, UX
0003HAaYeHUs W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTh (OPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIMUMH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M IPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOXKEHUs CHJI (BIOJb OJHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBWJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPruu, MpPU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHMSI, TPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (DPU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a7adyd B 1—2 JAEWCTBUSA, HCIONB3YS 3aKOHBI H
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIJIOBHSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJMYUHBI B (OPMYJIBI M TPOBOJUTH PAcUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJISl PELIEHUs 3aj]ayd, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU T[TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
peanojaokeHne  (Tumoresy),  pasinyaTb M UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HaxXOJWTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUH WU
(bu3HYecKuX CBOWCTB TeN: dbopmynrpoBaTh MpOBEPSIEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATHh MpSAMbIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacChbl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aMUCHIBATH I[MOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
APYrod C WCIOJIb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00padOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHON YacTH TeJla U OT ITUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsl TE€Jl, YCJIOBUM pPaBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUS, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeys MPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE



NOpeUIOKEHHBIX Ta0bnuil U TpaduKoB, JAeNaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEIOBAHMSI;

NPOBOJNTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, Cujla TPEHHS] CKOJIBKECHHS,
JaBJIEHWE  BO3JyXa, BbITAJKMUBAIOIIAs CHJa, JeHcTByromas Ha
HOrpyKEHHOE B JKMJIKOCTh TeNO, KOA(P(UUUEHT MOJIE3HOIO JEeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHOW WHCTPYKIUH: TIpHU
BBITIOJTHEHUH HW3MEPEHU coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHUE UCKOMOW BEJIMUMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPONCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIIIHUEcs COCYAbl, Oapomerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI  JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmMUcaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SBJICHUM U HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU 151 o0ecredeHnss 0€30MacHOCTH TIpU OOpaIieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOT0 MOBEJICHHSI B OKPY’KaIoLlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTEepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBLIETSTH
uH(pOpMaIMIO, KOTOpas SIBISIETCA MNPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUIl HAYyYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MYECKOro  COAEpKAHMs, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus UHPOPMALIMU U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEP’KaHUsA, B TOM
yucne MyOJuMYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCJIEIOBAaHUM, IpPU OTOM TPaAaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TIOHATHUUHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN pacrpeacssiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C IOCTaBICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

KCIOJIb30BaTh MOHSTHUSA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIMH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, DIEKTPUUECKOE TOJIe, IPOBOIHUKU
Y IUDJICKTPUKU, TOCTOSHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
pa3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, Terulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAYHMBAHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3IIy4YeHUe),
AIEKTPU3ALMS TEJl, B3aUMOJICVCTBUE 3apANIOB, JECUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JECHCTBHE
MarHUTHOTO TOJI1 HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
[0 ONHUCAaHWI0 UX XAapPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacIio3HaBaTh IMPOSBICHHE M3YYCHHBIX (H3WYECKUX  SBJICHUHA B
OKpY’)KalollleM MHpE, B TOM YHCiIe (U3UYECKHUE SBICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHKECHUE W KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, uznydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETra, dJICKTPUYSCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOaI0COB, pOdb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, ONSIPHOE CUSHUE, TIPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIE CBOMCTBA (NMpHU3HAKH) (PHU3UIESCKUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(duznyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IJIaBJICHUsI, yJeNbHAs TeIUIoTa IMapooOpa3oBaHMs, yJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOMN



MAIllMHbI, OTHOCUTEIBbHAsI BIAXHOCTb BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTHUBIICHUE IPOBOJHUKA,
yACNbHOE  CONpPOTUBIEHWE  BellecTBa, paboTa U MOUIHOCTb
ANEKTPUYECKOTO0  TOKAa), MpPHU ONHWCAHUM MPABWIBHO TPAKTOBAThH
¢bu3nyeCKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bU3NYEeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbl, CBSI3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapakTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHUS M IPOLECCHI,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHUs BEIleCTBA, NMPUHLHUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3aKoH OMa Jj1sl yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] DJHEPruu, IMpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYecKux
miaroB ¢ omnopod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBJICHU,
(U3HYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEMH;

pemarb pacu€THble 3anadyd B 2-3 JAEUCTBUSA, HCIOJb3YS 3aKOHBI H
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajn3a
YCHOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W (HOPMYJIBI,
HEOoOXOoJuMble Al €€ pelIeHHs, NPOBOAUTH PACYETHI U CPAaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU T[TOMOIIH
(U3HYECKUX METOAOB, HCIONb3YS ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIIEA0BAHUS, €TIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SIBICHUU WU
(U3HYECKUX CBOMCTB Tell (KAWL PHBIE SBJICHHS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLEcca OCThIBAHUS U
HarpeBaHusl MpPU U3IYYEHUH OT IBETa H3Tydaromen (MOrIONIaroNIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, OJJEKTpU3alus TEI M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alysl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHuTHOTO TOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEPsiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS  TEMIEpPATypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKAa, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
ApYrod €  HCHOJB30BAHUEM NPSIMBIX HU3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJIEHUSI IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IIOIIEPEYHOrO
CEUEHMS U Y/ACJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsOKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIbBHOIO M NApaJUIeIbHOIO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATH HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnull U rpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIIEA0BAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEPEHHUs (PU3MUECKUX BEIMUYUH (yAelbHas
TEIJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATH
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€ysl NMPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMNBI JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX ONUCaHUs (B TOM YMHCIIE:
CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIEpPMETD,
BOJIbTMETP, CUETUYUK JIIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SABJICHUM M HEOOXOAMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI AJIEKTPHUUECKUX
LEenel ¢ MOCIeA0BATENbHBIM U MAPAIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU JUIs1 oOecrieueHus: 0€30MacHOCTH P OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMAIMM (PU3NYECKOTO COAECpkKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBLACNATH HH(OpPMALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JaHUIl HAyYHO-NOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO COJAEpKAHMs, CIPABOYHBIE MaTepHalbl,
pecypcsl cety MHTEpHET, BiIafeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o000mass uHOOpPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COlEp)KaHUs, B TOM 4YHUCJIE€ MYOJIMYHO TPEICTABIATH PE3YIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU IEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIOJb30BaTh U3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesisiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBINOJHEHUEM IlJIaHA JEHUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaThb COOCTBEHHBIM BKIIAJ B
NEATEIBHOCTD IPYIIBI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yueHus B 9 Kjacce rpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJI30BaTh MOHATHUSA: CHCTEMa OTCuY€ra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKCHUS, JAehopMarius
(ympyras, mjgacTU4ecKkas), TpeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpEHHE,
HEBECOMOCTh M NEPETpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IICKTPOMATHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NabHO30PKOCTD,
CHEKTPhl UCIYCKAaHUsI W TMOTJOILIEHUA, alb(a, OeTa- U raMma-u3IydeHus,
W30TOIIBL, SIAEPHAS] DHEPIeTHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSIMOJMHEHHOE ABUKEHUE, CBOOOJIHOE
NajieHUue TeJl, PABHOMEPHOE JIBHIKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TE€J, PEAKTUBHOE JBH)KEHHE, KOJEOATEIbHOE JIBH)KEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIIKEHHE, OTPa’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHUE OEJIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3ITy4EHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpy>XaromeM Mupe (B TOM 4YHucie (pU3MYecKkue SBICHUS B TMPUPOJIE:
MPWINUBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHON CUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBJICHUS B TPHUPOAE, OMOJIOrMYECcKOe IEHCTBUE BHUIUMOIO,
yabTPadUOIETOBOTO W PEHTTEHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKUE Jy4Yd, PaJUOAKTUBHOE H3IIyUEHUE
NPUPOJHBIX MHUHEPAJOB, [JIEUCTBUE PANAMOAKTUBHBIX M3IyYEHUN Ha
OpraHu3M 4eJOBeKa), MpU ATOM NEPEBOJUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TeNl M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
¢dbu3nueckue BENWYUHBI (CpEIHsss W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMelleHue, MyTbh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWia YNPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC TeNla, HUMIYJIbC Tejla, HMITYJIbC CHUJIB,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS JHEprus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKash SHEpPrus, IOJIHAg MeEXaHU4YecKash >SHeprus,
NEePUOJ U 4acToTa KojeOaHuH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJOMIICHUS CPEJlbl), MPU ONHUCAHUU
MPaBUIBHO TPAKTOBAaTh (U3MUECKUN CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAYEHUsI U EIUHULBl (PU3HYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3HYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHHS,
INPUHLUI CYNEPIO3ULIMH CHJI, NPUHIMUI OTHOCUTENbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHWSl MMITYJIbCAa, 3aKOHBI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO U MAaCCOBOT0O YUCEN



IpU SJCPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHUX
IIaroB C OMNOpoM Ha 2—-3 HM3y4YEHHBIX CBOMICTBA (PU3NYECKUX SIBICHUH,
(GU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DPU3HMUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladydl 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISAITh HEJOCTAIOIINE WM U30BITOYHBIE JAaHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOIO 3HaueHus (HU3HUECcKoi
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU T[TOMOIIH
(U3NYECKUX METOAOB, HCIONb3YSl ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTH MOpsAJIKa
IOPOBEJCHUSI  MCCIEAOBAHUSA, JeJlaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ysbTaThl HAOIIOACHUI U ONIBITOB;

MPOBOJUTH OMNbBITHI IO HAOMIOJEHUIO (PU3NYECKUX SIBICHUH WU
¢bu3nyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPruM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasgTHHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILTUTYAbl MAJIBIX KOJ€OaHUM, MPSAMOJIMHEMHOE PacpOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTp, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs IpeaMeTa B coOHuparoliei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUECHHS):
CaMOCTOATENIHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
o0Opy/noOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeaAesss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIHYMHBI ((OKYCHOE pAaCcCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cCMoOco0a HW3MEpEHUs
(M3MepUTeNbHOTO pHbdopa);

MPOBOJUTh MCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHUI (3aBUCHUMOCTh IyTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBJKEHMHM 0O€3 HadajJbHOW CKOPOCTH, MepUoia
Koe0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeJoMJIEHUs OT yria



NaJeHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENIbHO COOUpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BHUJE TaOIUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOJANTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJIHOIO MajeHUsl, KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHHUST CKOJBXECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWi MaTeMaTU4ecKoro W MPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWiIa COOUparomiel JIMH3bL, PaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHUS, CIEAYys MPEIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAYCHUE BEJIMYMHBI U aHATM3UPOBATH TOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3MUECKUX MOJENeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJENbh aToMa, HYKIOHHAs
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh TNPUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, IATYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEPHUCKOM, ¢oToanmapaT, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH M  HEOOXOauMble (PU3MUYECKUe
3aKOHOMEPHOCTH,

HCIIOJIb30BaTh CXEMbI H CXEMATHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKUX IPOLECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3II0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HHpoOpManuu (U3NUECKOTO COJEpPKAaHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH MOJyYeHHON MH(pOpMalMu Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOIOJHUTEIIBHBIX UCTOYHUKOB;

MCIIOJI30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 3aIaHU HAy4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO COAEPKAHMS, CIPABOYHBIE MaTepHaIbl,
pecypcsl cety MIHTEepHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIMU W3 HECKOJBKUX HCTOYHHKOB (PU3NYECKOTO COAEpKaHHUS,
nyOJIMYHO TMPEACTABISATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, TIPU O3TOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYEHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEM ayIauTOpHH
CBEPCTHUKOB.
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7 KIIACC
KosmmyecTBo yacos
DJIEeKTPOHHbIE
Ne HaunmeHoBanue pasaeioB U TeM KonTtpo MpakTny (mudposrie) ®opma
n/n NpPOrpamMMBsI Beero JbHbIE ecKme oGpa3oBaTe/bHbIE opraHusanuu
paGoTHI paGoTHI pecypcsl BOCIIMTATEIBHOIO
NOTEeHIHAJIA
Pa3nes 1. ®dusuka u eé posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
[ToOyxnenue
oOyyJaronuxcs
co0nroaaTh Ha
ypOKe IpaBujIa
0€e30macHOCTH,
OOIIeTPUHSTHIE
HOPMBI TIOBEZICHUS,
bubmmoreka [JOK npaBuiIa oOIeHUs
1.1 ®dusuKa - HayKa 0 IpUpPo/Ie 2 http CO CTapIIMMHU
s://m.eds00.1u/7f416194 | (megarorudecKuMu
paboTHUKAMU) U
CBEPCTHUKAMHU
(oOyuarorummcs),
TIPUHIUITBL
yueOHOi
TMCUUTUINHBL U
caMOOpTaHU3aINH
1.2 Du3nYeCcKre BEIUUYUHBI 2 1 bub6nuoreka [IOK [IpuBneyenue
http BHUMaHHUSI
s://m.edsoo0.ru/7f416194

o0yJaromuxcs K




LIEHHOCTHOMY
aCTeKTy
M3y4aeMbIX Ha
YpOKE SIBJICHUH,
oOparneHue
BHHUMaHUs Ha
HPaBCTBEHHbIE
ACTIEKThI HAYYHBIX
OTKPBITUH.

[IpuBneuenue
BHHUMaHUs
oOyJaromuxcs K

LIEHHOCTHOMY
acIeKTy
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBI METO/T TIO3HAHUS 2 http HBYHACMbIX Hav
s://m.edsoo.ru/7f416194 YPOKE ABIICHUH,
oOparneHue
BHUMAaHUS Ha
HPaBCTBEHHbIE
ACMEeKThl HAYYHBIX
OTKPBITUH.
Hroro no pazneny 6
Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHHHU BellleCTBa
2.1 CrtpoeHue BeniecTa 1 bubmuorexa [[OK Bxirouenue B ypok
http UTPOBBIX
s://m.edsoo.1u/7f416194 IpOIeNyD,
KOTOpBIC

IIOMOT'ar0T




MO/IePXKaTh
MOTHBAIUIO
oOyyaromuxcs K
MOy YCHUTO
3HAHUH.

2.2

JIBr>KeHue 1 B3aUMO/JICHICTBUE YaCTHIL
BeIeCcTBa

bu6mmoreka [{OK

http
s://m.edsoo.ru/7f416194

[IpuBneyenue
BHUMAaHUS
oOydJaronuxcs
Ha JOCTOWHEIE
MoIpaskaHus
KU3HU YUEHBIX,
OTKPBIBIINX
OpOyHOBCKOE
JIBUKCHHE.
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AFpeFaTHLIe COCTOsAHUA BEIICCTBA

bu6mmoreka [IOK

http
s://m.edsoo.ru/7f416194

Bxurouenue B ypox

HUTPOBBIX
npouenyp,
KOTOpBIC
IIOMOTal0T
MO/IePXKaTh
MOTHBAIHIO
oOyyaromuxcs K
MOJTyYEHUIO
3HaHUI,
HaJIAKUBAHUIO
MMO3UTHBHBIX
MEKITHYHOCTHBIX
OTHOIIICHUH B
Kjacce




Hroro no pazneny

Pa3nen 3. /IBu:keHHe U B3auMOJeiicTBHE TeJl

CocraBnenue u
pelieHye 3aaa4 ¢
COJIEp’)KaHUEM O
bubmuoreka [{OK .
3.1 MexaHH4YeCKOe IBIKCHUE 3 http TPYAC JHOACH,
s://m.edsoo0.ru/7f416194 3anad,
COCTaBJICHHBIX Ha
KpaeBeueCKOM
MaTepuale
[IpumeneHue
IpyIIIOBOMI
paboThl, paboTHI B
napax, KOTopble
bub6nmorexa [IOK CHOCOOCTBYIOT
3.2 Wuepuust, Mmacca, IOTHOCTD 4 http Pa3BUTHIO HABBIKOB
s://m.edsoo.ru/7f416194 KOMaHHON
paboThHI 1
B3aUMOJICHCTBHIO C
JIPYTUMH
00yJaronuMHUCS.
33 Cwuita. Bune! cuin 14 bu6muoteka LIOK [IpumeHeHnne Ha
http ypOKe
s://m.edsoo.1u/7f416194 MHTEPaKTHBHBIX
¢dhopM padoTHI,
CTUMYJIUPYIOIIHUX
M03HABATEJIbHYIO
MOTHBALIUIO




oOydJaronuxcs.

Hroro no pazgeny
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Pasznea 4. /laBjienne TBEPABIX TeJl, JKHAKOCTEH U ra3oB

41 Masnenue. llepenaya naBineHus TBEPABIMU
' TCJIaMU, XUAKOCTAMU U ra3zaMu

bub6nuoreka [JOK

http
s://m.edso0o0.ru/7f416194

NunuunpoBanue u
MOAICPKKA
HCCIIEA0BATENbCKO
W IeATEeIbHOCTH
LIKOJIbHUKOB B
(dhopMe BKITFOUSHUS
B YPOK pa3IMYHbIX
HCCIIEI0BATEIIbCKU
X 3aJlaHU# U 3a7a4,
4TO

JTAeT BO3MOXHOCTh
oOydJaronuMmces
npuodpectu
HaBBIKU
CaMOCTOSITEIIbHOTO
peuieHus
TEOPETUYECKOMN
poOJIEeMBI,
OTCTaWBaHUs CBOEH
TOYKH 3PEHUs

4.2 JlaBiaeHune KUIKOCTH

but6mmoreka [JOK

http
s://m.edsoo.ru/7f416194

NuannuupoBanue u
MOICPKKA
HCCIIEA0BATENbCKO
1 IeITeTbHOCTH
LIKOJIbHUKOB B




(bopme BKITIOYCHHUS
B YPOK Pa3IMIHBIX
MCCIIEIOBATENBCKH
X 3aJIaHUM U 3a1ad,
9TO

JaeT BO3MOKHOCTh
oOydaromumcs
npuodpectu
HaBBIKU
CaMOCTOSITEJILHOTO
pereHus
TEOPETUYECKOMN
IpOOJIEMBI,
myOIMYHOTO
BBICTYTUICHHS

4.3

ATMocdepHoe TaBieHue

but6mmoreka [JOK

http
s://m.edsoo.ru/7f416194

YcraHoBneHue
YBaKUTEIbHBIX,
JIOBEPUTEIIbHBIX,
HehOopMabHBIX
OTHOILIEHUN
MEX1y YUUTEIEM U
YUYEHUKaAMU,
CO3/1aHHE Ha
ypoKax
SMOLIMOHAJIBHO-
KOM(pOpTHOM
Cpelibl

4.4

JlelicTBUE MKUIKOCTH U T'a3a Ha MOrPYKEHHOE
B HUX T€JIO

bubmnoreka [IOK
http

IIpumeHeHnue Ha
yYpOKe




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

WHTEPAKTHBHBIX
dhopm paboThlI,
CTHUMYJIUPYIOIIHX
MI03HABATEBHYIO
MOTHBAITHIO
oOydJaronuxcs

Hroro no pazgeny
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Pa3nes 5. PaGora 1 MOIIHOCTD. JHepIrus

5.1

Pabora 1 MormHoCTh

bub6nuoreka [JOK

http
s://m.edso0o0.ru/7f416194

Bxirouenue B ypok
UTPOBBIX
HpoHeayp,
KOTOpBIE
MIOMOTaloT
MOJIEPKATh
MOTHBAIIUIO
oOydJaronmxcs K
IIOJTyYEHUIO
3HAHUMI

52

[IpocTeie MEXaHU3MBI

bu6nuoreka [JOK

http
s://m.edso0o0.ru/7f416194

[IpumeHeHnue Ha
ypoKe
HUHTCPAKTUBHBIX
dhopm paboThI,
KOTOpBIE
CIOCOOCTBYIOT

Pa3BUTHUIO HABBIKOB

KOMaHJIHOU
paboTsl

53

Mexanundeckas SJHEpIrus

bu6mmoreka [{OK

Ycranosnenue




http
s://m.edsoo0.ru/7f416194

YBaKUTEIbHBIX,
JIOBEPUTENbHBIX,
He(hopMaTbHBIX
OTHOILICHU
MEX]y YUYUTEIEeM U
YUEHHKaMH,
CO3JIaHHE Ha
ypokax
HMOIMOHAIBHO-
KOM(OPTHOI
cpenabl

Hroro no pasneny
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PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KUIACC

KoauuyecTBo 4acoB

DJIEeKTPOHHbIE
Ne m/m HaunmeHoBaHue pa3/ie/ioB U TeEM KonTpoa MpakTny (¢ poBbie) ®opma
IpOrpaMMbl Bcero | bHbIe ecKue o0pasopareinbuple | OPraHH3aAUHHU
paGoThi paGoThI pecypcsl BOCIUTATEIbHOTO
NOTeHnajaa
Pa3nen 1. TeruioBble siBJ1eHUS
Bxiirouenue B ypok
UTPOBBIX
npoueayp,
bubmuoreka [JOK KOTOpBIC
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 hip roMoraior
s://m.edsoo.ru/7f418 MOAIEPKATH
1ce MOTHUBALMO
oOyJaromuxcs K
MOJTyYEHUIO
3HAHUU
[Ipumenenue Ha
ypOKe
MHTEPAKTUBHBIX
E;I6J‘IHOT€K8. HOK dbopm paGoTs,
1.2 TennoBsle mpolecchl 21 1 5 ;//pm‘e dsoo.ru/7F418 KOTOpbIE
lee CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB
KOMaHIHOH
paboThI
Hroro no pazgeny 28




Pa3znen 2. 3.11eKTpnqec1me U MarHMTHbIC ABJICHUSA

[ToOyxnenue
00y4Jarmuxcst
coOiroaaTh Ha
ypOKe IpaBuiia
0e30ITacHOCTH,
OOLIeNpUHSATHIE
HOPMBI TIOBEICHUS,

bubmuoreka [JOK
npaBujIa OOIIECHUS
DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela http
2.1 . 7 CO CTapIIMMU
M UX B3aHMOJICHCTBUE s://m.edsoo.ru/7f418
lce (memaroruuecKuMHu
o paboOTHHKAMU) U
CBEpPCTHUKAMH
(oOyuaroumucs),
MPUHLIUIIBI
yueOHOoI
TUCIUTUTUHBL U
caMOOpraHu3aIluu
2.2 [ToCTOSAHHBIN JIEKTPUUYECKUN TOK 20 bubmmoreka [JOK [IpuBneuenue
http BHUMAaHUS
s://m.edsoo.ru/7f418 06yqa}0mnxc;{ K
lce LICHHOCTHOMY
ACTICKTY

U3yYaeMbIX Ha
YPOKE SIBIICHUH,
oOpariieHue
BHUMAaHHs Ha
HPaBCTBEHHBIE
ACTIEKThI HAYYHBIX




OTKPBITHH.

[IpuBneuenue
BHUMAaHUS
00ydJaromuxcs K

[ICHHOCTHOMY
bubmmorexa LIOK acIeKTy
2.3 MaruuTHbI€ SIBIICHUS 6 15 http U3y9aeMbIX Ha“

s://m.edsoo.ru/7f418 YpPOKE SBIIEHUM,

lce obpareHue
BHUMAaHUs Ha
HpPaBCTBEHHbIE
aCIIEeKThI HAyYHBIX
OTKPBITHH.
VYcranoBnenue
YBaKUTEIbHBIX,
JIOBEPUTENbHBIX,
HehOpMaTbHBIX

bubnmmorexa LIOK OTHOLICHUH

24 OneKTpOMarHuTHasi UHAYKLIUS 4 http MCKIY yIUTEICM H

s://m.edsoo.ru/71418 YUEHUKAMU,

lce CO3JIaHHE Ha
ypokax
IMOIMOHAIILHO-
KOM(OPTHOM
cpeabl
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PesepBHOE Bpems 3
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9 KUIIACC

KoauuyecTBo 4acoB

DJIEeKTPOHHbIE
HaunmeHoBaHue pa3jiesioB U TeM Kontpoa | IHpakruu | (uudposbie) ®opma
Ne i/ OpraHu3amnu
MporpaMmal Bceero bHbBIC ecKue 06pasonaTeﬂbH1>1e p
pPaGOTHI paGoTHI pecypcsl BOCIIUTATEJILHOIO
MOTEHIHAJIA
Pasznen 1. Mexannueckue siBJeHUSA
[ToOyxnenue
o0ydJaronmxcst
co0JroaTh Ha
YpOKE MpaBuiIa
0e30ITacHOCTH,
OOIIeTIPUHSATHIE
HOPMBI TTOBEICHHUS,
bub6mmoreka [{OK
MpaBuIia OOIICHHUS
Mexannueckoe OBUKEHHUE U CIIOCOOBI €0 http
1.1 10 1 CO CTapIIMMU
OIIMCaHUsI s://m.edsoo.ru/7f41a4
16 (memaroruuecKuMu
o pabOTHHKAMU) U
CBEPCTHUKAMH
(oOyuarotumucs),
TIPUHIIATIBI
yueOHoI
JUCLIUIUINHBI U
caMOOpraHu3aIluu
1.2 B3anmMonelicTBue Ten 20 1 3 bu6nmoreka [JOK [IpuBneuenue
http BHUMAaHUs
s://m.edsoo.ru/7f41a4 O6yqa}0mnxcﬂ K
ab IIEHHOCTHOMY




aCIeKTy
U3y4aeMBbIX Ha
YPOKE SIBIICHUH,
obpareHue
BHUMAaHUS Ha

HPaBCTBCHHBIC
aCMEeKThl HAyYHBIX
OTKPBITHH.
but6mmoreka [JOK
http
1.3 3aK0OHBI COXpaHEHUS 10
P s://m.edsoo.ru/7f41a4
a6
Hroro no pazgeny 40
Pa3znen 2. MexaHH4YecKHe KOJIe0aHUSI ¥ BOJTHBI
Bxmirouenue B ypok
UTPOBBIX
nponenyp,
but6mmoreka [JOK KOTOPBIC
htt MIOMOTaIOT
2.1 Mexanndeckue KojieOaHus 7 AP
s://m.edsoo.ru/7f41a4 | mommepkKaTh
a6 MOTHBAIIHIO
00yJaromuxcs K
MOJTYYCHUIO
3HAaHUH
2.2 MexaHnudeckue BOJIHBL. 3BYK 8 bubnuorexa [JOK [Ipumenenne Ha
http ypOKe
S ://m.edsoo.m/7f4 1 34 I/IHTepaKTI/IBHHX
a6

dbopm paboTHI,




KOTOpBIE
CIOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB
KOMaHHOH
paboThI

Hroro no pazgeny 15

Paznen 3. DiekTpoMAarHuTHOE 1OJIe M 3JIEKTPOMATrHUTHBIE BOJTHBI

Bxirouenue B ypok
WUTPOBBIX

Hponeayp,
bu6mmoreka [JOK KOTOpBIC
31 DIEeKTPOMArHuTHOE o€ U 6 http IIOMOTal0T
3IIEKTPOMATHUTHBIE BOJHBI s://m.edsoo.ru/7f41a4 | mommepKaTh
a6 MOTHBAIIHIO
00ydJaromuxcs K
MOJIYYEHUTO
3HaAHUU
Hroro no pazneny 6
Paznen 4. CBeToBbIE SIBJIEHUS
4.1 3aKOoHbI PacrpoOCTPaHEHHUsI CBETA 6 bu6mmoreka [JOK [IpuBneuenue
http BHUMAaHUS
s://m.edsoo.rw/7f4la4 |  oGyuarommxcs K
ab LEHHOCTHOMY
acCIeKTy

N3yYaCMbIX Ha
YPOKE SIBIICHUH,
oOpareHue




BHUMAaHUS Ha
HPaBCTBEHHbIE
ACTMEKThI HAyYHBIX
OTKPBITHH.

[Ipumenenue Ha

ypoKe
WHTEPaKTUBHBIX
bubnnoreka [IOK 6
htp dbopm paboTHI,
4.2 JIMH3EI 1 ONTHYECKHE TTPUOOPEI 6 KOTODEIE
p p s://m.edsoo.ru/7f41a4 p
a6 CIOCOOCTBYIOT
o Pa3BUTHIO HAaBBIKOB
KOMaHIHOH
paboThI
[IpumeHeHne Ha
ypoKe
MHTEPAKTUBHBIX
bu6mmoreka [{OK 6
htp dbopM paboTHI,
4.3 Pasinoxenue Oenoro csera B CIIEKT 3 KOTOpPBIE
P s://m.edsoo.ru/7f41a4 p
a6 CHOCOOCTBYIOT
o Pa3BUTHIO HAaBBIKOB
KOMaHIHOH
paboThI
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBbBIE SIBJIEHUS
5.1 Hcnyckanue u norjioneHue CBeTa aToMOM 4 bu6mmorexa [IOK Bxirouenue B ypok
http UIPOBBIX
s://m.edsoo.ru/7f41a4 poLeyp,
ab

KOTOpbIE




IIOMOTalOT
noIepKaTh
MOTHBAIUIO
00ydJaromuxcs K
MOJTyYEHUIO
3HAHHUH

[IpumeHeHne Ha

ypoke
UHTEPAKTUBHBIX
EPtI(SJIHOTeKa HOK dbopm paGoTL,
t
5.2 CtpoeHne aTOMHOTO siipa 6 ;//pm.e dsoo.ru/7f41ad | KOTOPPIE
a6 CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB
KOMAaHIHOM1
paboThI
VYcranoBnenue
YBaXXHUTETIbHBIX,
JIOBEPUTENbHBIX,
HeOpMaTbHBIX
bubaunoreka IIOK OTHOIICHHUH
http MEXIy YIUTETIEM U
>3 Slaepieie peaiiin ! s://m.edsoo.ru/7f41a4 | y4eHHKaMHU,
a6 CO3/IaHKE Ha
ypOKax
IMOLIMOHAJIBHO-
KOM(OPTHOM
Cpelibl
Hroro no paszneny 17




Pa3nes 6. IloBTopuTe1bHO-0000111a101MIT MOLYJIB

bubmnoreka [IOK
6.1 [ToBTOpeHnue u 06001IeHUE COTePIKAHUS 9 ) http
' Kypca ¢pusmku 3a 7-9 kiacc s://m.edsoo.ru/7f41a4
a6
Hroro no pazneny 9
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