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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o ¢u3nke Ha YypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
COCTaBJIECHAa HAa OCHOBE MOJOXEHUM M TpeOOBAHMU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (enepanbHON padoyeit mporpaMMbl BOCIUTAHUS U
Konnenuuu npenonaBanus yaeoHoro npeamera «duzukay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOH TpaMOTHOCTH OOYYaIOIIMXCS M OpraHu3alyi0 HU3yYeHHs
¢u3nKn Ha ACSITETHLHOCTHOM OCHOBE. B mporpamme mo (u3uKe yIUTHIBAIOTCS
BO3MOXKHOCTH YydeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JINYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gu3Mke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
o rojxamM oOydeHus (IO Kiaccam), MpejiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
M3YYEHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS TPEAMETHOTO COACP)KaHUS H
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @u3uke pa3zpaboTaHa C ILEIbI0 OKa3aHUS METOJMYECKOU
MIOMOIIIM YYUTENIO B CO3JJaHUU paboyeil mporpaMmbl 0 yueOHOMY MPEIMETY.

dusrka SBISETCS  CHUCTEMOOOPA3YIOIIMM JUIsl  €CTECTBEHHO-HAyYHBIX
y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
U SBJICHWM, WM3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpOHOMHEH H (PHU3UIECKOM
reorpadueld, BHOCHT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MUDa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
MO3HAHUS, TO €CTh CIIOCO0a MOMYyYEHHUS TOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TIaBHBIX 3a/lady (PU3NYECKOro OOpa3oBaHMsI B CTPYKType OOIIero
o0pa3oBaHUsI COCTOUT B (DOPMUPOBAHMM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
UHTEpeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢usuku Ha 0a30BOM ypOBHE MpEAIoOiaraeT OBJaJICHUE
CIEYIONIMMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOUIUMU €CTECTBEHHO-HAYUHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SIBJICHUS;

e OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIC0OBAHNUS;

e UHTEPIPETUPOBATH  JaHHbIE HW  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJIOB.

enu wusydyeHus QuU3UKK Ha YypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenonaBanus ydeOHOro mnpeamera «®Pusukay B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamu3yronmx
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OCHOBHBIE  001I€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPXKIAEHHOW peEIICHUEM
Komnernn MunucrepctBa npocseiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadpst 2019 r. Ne [IK-4BH).

Hesun uzyyeHus pusuku:

NPUOOpPETCHHE HHTEpeca M CTPEMJICHHS OOYyYarolMXCs K HaydYHOMY
U3YYCHUIO TPUPOJbI, Pa3BUTHE HMX HHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUH 0 HAYYHOM METOJC MO3HAHUS U (POPMUPOBAHUE
UCCIIEZIOBATEIIHCKOTO OTHOMIECHUS K OKPY)KAIOIIUM SIBJICHHSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTara H3ydCHHUS
OCHOB CTPOCHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUH O POiM (DU3MKHU IS Pa3BHTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHA;

pa3BUTHE  TIPEICTABICHHA O  BO3MOXHBIX  cdepax  Oymymien
poeCCHOHATIBHON JACATEIILHOCTH, CBI3aHHOW ¢ (DM3HMKOM, IMOATOTOBKA K
JaJIbHEHTIIEMY 00 yICHHIO B 3TOM HaIpaBJICHHH.

JlocTHKCHHME 3THX Ielield MporpaMMbl MO (PM3MKE HA ypPOBHE OCHOBHOI'O
o01rero o0OpazoBaHusi 00OECIICUUBACTCS PEIICHUEM CIICAYIONUX 3a1a4:

npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

MpUOOPETEHNE YMEHUHN OIUCHIBATH M OOBSCHATH (PU3UYECKUE SBICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHME METOAOB pELICHUS IMPOCTEUIIMX PpacyETHBIX 3amad ¢
UCIOJIb30BaHUEM bu3HIecKuX MOJIETIEH, TBOPUYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUIN HAOI0IaTh MPUPOAHBIC SBJICHUS W BBITIOIHSATH OIIBITHI,
nabopatopHble  pabOTBl W AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHPOpPMANHEH (PU3NIECKOTO COACPIKAHUSA,
BKJIIOYAsi UH(POPMAIIMIO O COBPEMEHHBIX JIOCTMXKEHUSIX (PU3UKH, aHAIIU3 U
KPUTHUECKOE OIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O chepamu npodeccuoHanbHOM 1eITEIbHOCTH, CBA3aHHBIMU
C GuU3MKOM, W COBPEMEHHBIMU TEXHOJOTUSIMHU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UYECKON HAYKH.

Ha usydenue ¢usuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus oTBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Helelo), B 8
Kjacce — 68 yaco (2 vaca B HeAemo), B 9 kimacce — 102 gaca (3 yaca B HeeIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npupoznsl. OuU3NUECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIIOBBIC, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeMMUUHBL. M3MepeHue Qusnmueckux BelWyuH. Puznyueckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €TMHHUIL.

Kak ¢usuka u gpyrue ecrecTBEHHblE HAyKH HW3Yy4alOT MPUPOJLY.
EcTtecTBeHHO-HayuHbIII METOJ] TO3HAHMS: HAOIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIOTE3, 00bICHEHHE
HabmogaemMoro siBneHus. Onucanue PU3NIECKUX SBJICHUM ¢ TOMOIIBIO MOIEIIEH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue MpuOOPHl U MPoLeypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U
UU(ppPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue IEHBI CICHUS KAl U3MEPUTEIHLHOTO MpUdopa.
2. H3mepeHune paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OnpeneneHne pa3MepoB MAJIBIX TEIL.
5. M3MepeHne TtemmepaTypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue wuccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANbHOCThH MOJETA
HIapuKa, MyIEeHHOTO TOPU30HTAIbHO, TeM OOJIblle, YeM OOoJble BhICOTa
IyCKa.

Paznen 2. IlepBoHayaibHbIE CBEIEHUSI 0 CTPOEHUM BellecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mmepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBm>kenne wyactur BemecTBa. CBs3b CKOPOCTH JBWKEHHS YacTHL C
temnepatypoil. bpoyHoBckoe nBmxenue, audpdysus. BzaumoneicTBue yacTHIl
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, KUAKOCTENM M TBEPIBIX
(KpUCTa/NIMYECKUX) Ted. B3auMOCBSI3b MEXIYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HaGmonenune OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaOmronenue SIBIICHUH, 0O0BACHSIOIINXCS MNPUTSIKEHU EM WA

OTTAJIKUBAHHEM YaCTHIl BEILIECTBA.

Jlabopamopmuovie pabomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM PSAA0B (C  HMCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI MO HAOJIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI MO OOHAPYKEHUIO NEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSIKCHUSI.
Paznen 3. /IBU:keHHE U B3aMMOdelicTBHE TeJl.
Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUA.
SBnenne uHepUMU. 3aKOH HWHEpUUHU. B3anMoieiicTBuME Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [BMXKEHMs Tel. Macca kKak Mepa HWHEPTHOCTH Teda.
[TnotHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
0o0BEMa BelIECTBA.
Cuila Kak XapakTepUCTUKa B3auMojJelcTBUsA Tena. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cUJibl C MOMOIIBIO AUHAMOMETpa. SIBJIeHUE TATOTEHUS U CUJia
TskecTH. Cuila TSDKECTH Ha Ipyrux mnaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABIIEHHBIX IO OAHOM mpsimoil. PaBHOonelcTByromas cuil. Cuiia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE MTOKOsI. TpeHue B IpUpoIe U TEXHUKE.
Hemoncmpayuu.
1. HalGmronenune MmexaHW4YeCKOro IBUKEHUS Tela.
2. M3MepeHne cKopoCcTH NPSMOJIMHEMHOTO JBUKCHUA.
3. HabGmronenue siBIeHUS HHEPLIMH.
4. Habmronenue n3MeHEeHUs] CKOPOCTHU IIPU B3aUMOJIEHCTBUU Tell.
5. CpaBHEHHE MacC 0 B3aUMOJECHCTBUIO TEN.
6. Cno)xeHHe CuJl, HaPaBJICHHBIX 110 OJHOW MPSIMOM.
Jlabopamopuuvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOI'O JABMKEHUs (IIapuKa B KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOM THJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (nedopmariun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. ONBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIbXEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOUIUXCS MOBEPXHOCTEN.



Paznen 4. JlaBjienre TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

Jasnenune. CriocoObl yMEHBIIICHHS U YBEJIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJCHHsS Ta3za OT 00béMa, Temmeparypbl. llepemaua naBieHus
TBEPABIMU TEJAMH, XXUAKOCTAMHM M razamu. 3akoH llackang. [IHeBmaruueckue
MalIHbl. 3aBUCUMOCTb JAaBJICHHS KUJIKOCTH OT IIyOuHBI. ['mapocrarnyeckuii
napazgokc. Coobuiaromuecs cocyasl. ['napaBinyeckue MeXaHU3Mbl.

AtMmocdepa 3emun u atmochepHoe namineHue. [IpuunHBI CylIecTBOBaHUS
BO3YIIHON 00osiouku 3emiu. OmnbiT Toppuuenmnu. M3mepenue armocdepHOro
JaBJIeHMs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOro JaBICHUS.

JlelicTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

A T o

N

3aBUCUMOCTb JABJICHUS a3a OT TEMIEPATYPBI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.

Coo01aroniuecs cocybl.

['mapaBnnueckuii mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTO AaBIECHUS.

3aBUCUMOCTh BBITAJKUBAIOIIEH CHUIIBI OT 00BEMA MOTPYKEHHOM YacTu
TeJa U IJIOTHOCTU KUJKOCTH.

PaBeHCTBO BBHITAJIKUBAIOIIECH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.
VYcnoBue 1utaBaHus TN IUIABAHUE WINA NOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOILIEHUS IIJIOTHOCTEU TEJA U )KUIKOCTH.

Jlabopamopmuovie pabomel u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTb YaCTH TeJa.

OnpeneneHre  BHITAIKUBAIOIIEH  CHJbL, JEHUCTBYIOIIEH Ha  TeJo,
IIOIPY>KEHHOE B JKUJKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CUJIBL, JEUCTBYIOLIEH HA TEJIO
B JKAJIKOCTH, OT MAcChl TEJA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKMBAIOLIECH  CHIIBI,
JEUCTBYIOIIE Ha TeJlO B JKUAKOCTH, OT OOBEMA MOrpyKEHHOHM B
JKHAJIKOCTh YaCTH TENA U OT IJIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeomerpa WJIM  KOHCTPYMPOBAaHHE JIOAKH U
ONpeNeIICHUE €€ TPY30M0IbEMHOCTH.

Pasznen 5. PaGora u MOIIHOCTB. JHEPrusi.

Mexanunueckas padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus peluara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
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«3omoroe mpaBwio» wmexaHukd. KIIJ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W TOTEHUUANbHAS DHEPTHUS.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue pabOTHl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBHKCHUU Tela

10 TOPU30HTAJILHON MOBEPXHOCTH.
2. HccnenoBanue ycliOBUM PaBHOBECHS pblUuara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPIHH.
8 KVIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHMSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPHUU CTPOCHHUS
BenlecTBa. Macca M pasMepsl aTOMOB U MOJEKYJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHUU.

Mopnenu TBEPAOro, >XKHUIKOIO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOMCTB Ira3oB, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYISIPHO--KHHETUYECKON TEOPHUH.
CmaunBaHME M KallWJUIAPHBIE sIBIEHUS. TErIoBoe paclIMpeHne U CKaTHUe.

Temneparypa. CBs3b TemIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBUXKEHUS
yactull. BHyrpenHsisi sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEpruu:
Terionepeaayda U COBEpIIEHUE paboThI. Bunsl TEIUIONEPEAAYH:
TEMJIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4ECHHE.

KonnuectBo Temnotel. YenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOro OanaHca. IlnaBinenue wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenune. Kumnenue. YienpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEIIOTA CrOPAHMUS.

[Tpunruner paboter TeruoBbix nBurateneit KIIJ TtermoBoro maBuratens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIIEHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.



vk winNe

w L N o

10.
11.
12.
13.

Ha6mroienre 6poyHOBCKOT'O IBUKEHUS.

Hab6monenne nuddysum.

Hab6mtonienue siBeHUM cMaurBaHUs M KaWJUISIPHBIX SBICHUMH.
HabroieHre TermioBoro paciuupeHust Tell.

N3MmeHenue naBieHUsl ra3a Npu U3MEHEHUM O0BbEMAa M HArpeBaHUM WM
OXJIAXKICHHU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunsl Trermonepenaumn.

OxJtaXkieHue MpU COBEPIISHUH PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.
CpaBHeHUE TEMIIOEMKOCTEN PA3IMUHBIX BEUIECTB.
HaGmronenne kuneHus.

HabtoieHre nocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHUH.
Monenu Tena0BBIX JABUTATEIICH.

Jlabopamopnosie padbomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ACHCTBUS CHUII MOJICKYIISIPHOTO TIPUTSYKEHUS.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOW COJIM WJIM caxapa.
OnpITEl 10 HAOIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH H
TBEPABIX TEJL

OmnpezeneHue gaBjaeHUS BO3AyXa B OallJIOHE IIITPHILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro
00béMa M HArpEeBaHMS WU OXJIAXKICHUS.

[TpoBepka rUnoTE3bl JUHSHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne wu3MEHEHHS BHYTPEHHEW OJHEPruu Tella B pe3yJbTare
TeTIonepeauu U padOThl BHEITHUX CHIL.

HccnenoBanue SBIICHUS TEIMJIOOOMEHA MPU CMENIMBAHUM XOJOAHOW U
ropsiuer BOJBI.

OnpeneneHre  KOJMWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  IIpHU
TEIIO0O0OMEHE C HArPEThIM METATUYECKUM LIHJIMH]IPOM.

OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXA.

OrnpeneneHue yaeabHON TEIUIOTHI TIJIABJICHUS JIbA.

Pazgen 7. Jiekrpudeckre 1 MAarHUTHBIE SIBJICHMS.
Onektpuzanus Ten. [IBa pona snekTpuyeckux 3apsiaoB. B3aumoneiicTBue
3apsoKEHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS

3apsKCHHBIX TCJI OT BEJIMYHHBI 3apsAa0B U PACCTOAHUSA MCKIY TCHaMI/I).



Onektpuueckoe mnosie. Hanpsok€HHOCTH diiekTpuueckoro mojs. [IpuHiun
CYINEPHO3UIIUN PIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsAaoB. DIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsl.
Ctpoenne aroma. IIpoBOJHMKM W  JAMDJIEKTPUKU. 3aKOH  COXPaHCHMS
3JIEKTPUYECKOTO 3apsia.

ONEKTPUUECKUA TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
McTOoYHMKM TMOCTOSHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOro TOKa (TEeIioBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima Toka.  DJIEKTPUUECKOE  HaNpshKEHUE.
ConpoTuBieHre TPOBOAHUKA. Y ICIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Oma
o ydactka uenu. [locienoBarenbHOE W MApaUIeIbHOE  COCIUHEHUE
MPOBOJHUKOB.

PaGota u MOITHOCTH »dJEKTpUYECKOro Toka. 3akoH JDxoyma—JIeHia.
DNEeKTPUIECKUE TIENMU U MOTPEOUTEH dIECKTPUICCKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctossHHBIE ~ MarHuThl.  B3auMMozeMcTBHE  IOCTOSIHHBIX ~ MAarHWTOB.
MarnauTtHoe noje. MarHuTHOE moJie 3eMJIM U €r0 3HAYEHHE I KU3HU Ha 3eMIle.
OnbiT  Opcrena. MaruuTHoe mMOJE€  BIIEKTPUYECKOrOo Toka. IIpumeHeHwne
3JIEKTPOMArHUTOB B TEXHUKE. [[€fiCTBHE MarHUTHOTO IMOJIA HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmolsib30BaHHWE »IEKTpOJBUraTesicid B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHue snekTpoMarauTHON uHAyKuuu. [IpaBuno Jlenna.
DJIEKTpOTreHepaTop. Cnoco0Ob1 MOJTYYEHUS AIEKTPUIECKOU SHEPIHUH.
DJIEKTPOCTAHIIMY Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPIUU.

Hemoncmpayuu.

DJIeKTpu3anus Tel.
JIBa poJa 3NEKTPUYECKUX 3apsiI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U AENUCTBHE DJIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS MHIYKITUS.
3aKOH COXpaHEHUS FJCKTPUUECKUX 3apsiIOB.
ITpOBOJHUKH U JURICKTPUKH.
MoaenupoBaHue CUIIOBBIX JUHUMN JEKTPUUECKOTO MOJIS.
HcToYHUKHM TTOCTOSIHHOTO TOKA.
JIerCTBUS 3IEKTPUUYECKOro TOKA.

. DNEKTPUYECKUAMN TOK B )KUJKOCTH.

. I'a30BbIi pa3ps.

. I3mepeHue Cuitbl TOKa aMIepMeTPOM.
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. I3mepeHue 31eKTprudecKoro Hanps>KEeHUsI BOJIbTMETPOM.
. Peocrar u MarazuH cOnpOTHUBIICHHUM.

=
S



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BianMopeiicTBre TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AECiICHUS MOJFOCOB MarHura.
MoaennpoBaHue MarHUTHBIX IOJIEN TTOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oje ToKa. JIEKTPOMAarHuT.

JlercTBMEe MarHMTHOTO TOJI Ha MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb TTOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW MHTYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

DJIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padbomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO HJICKTPU3AlMKM TEl MWHAYKIUMEH U TpHU
COIPUKOCHOBEHHUH.

HccnenoBanne JEWCTBUSL SJIEKTPUYECKOTO TIOJSE HA MPOBOJHUKH U
JIADJIEKTPUKHU.

COopka 1 nmpoBepKa padOThI JIEKTPUUECKOM IIEMH IMOCTOSHHOTO TOKA.
N3mepeHue u peryaupoBaHue CUJTBI TOKA.

N3mepenue u peryimpoBaHUe HANIPSIKCHUS.

HccnenoBanue 3aBUCUMOCTH CHWJIBI TOKA, MAYILIETO 4Yepe3 PEe3UucTop, OT
CONPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUST Ha PE3UCTOPE.

OT1BITHL, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD 3JIEKTPUUYECKOTO
COMPOTHUBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, TUIONIAAU TIOMEPEUHOr0
CEUYEHMS U MaTepuaa.

[IpoBepka mpaBWiia CIOKEHHS HANPsSHKEHUM TIPU  MOCTIEI0BATEILHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Jsi CHJIbl TOKA MPU MAapaUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenennie pabOTHI JIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHre MOIIHOCTH  JJICKTPUYECKOIO TOKA, BBIACISEMON Ha
pe3ucrtope.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIErO0 Yepe3 JaMIIO4Ky, OT
HanpsHKEHUs Ha HEl.

Onpenenenne KII/ narpesarens.

HccnenoBanne MariHuTHOIO B3aUMOJICHCTBHS IIOCTOSHHBIX MAarHUTOB.
N3yyeHre MarHUTHOrO TOJS TOCTOSHHBIX ~ MAarHUTOB  TPU  UX
O00BEIMHEHUH U pPa3JICJICHUU.

HccnenoBanue NeUCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
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17. ONBITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
KaTyIIKA C TOKOM KM MAarHuTa OT CHJIBI TOKa W HAIpaBJICHHUS TOKA B
KaTYILKE.

18. M3ydueHne AeiCTBUS MAarHUTHOTO I10JIS1 HA IPOBOJIHUK C TOKOM.

19. KoHCcTpynpoBaHue v n3ydeHue padoThl 2JIEKTPOABUTATEIS.

20. U3mepenne KII1 anekTpoaBUraTteabHOU yCTAHOBKHU.

21. OnBITBI IO HWCCIACAOBAHUIO SIBJICHUSI JJICKTPOMArHUTHONM WMHAYKIUU:
WCCIICIOBAHNE HW3MEHEHWW 3HAYEHHUS W HaNpaBJICHUS HWHIYKIIMOHHOIO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJICHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. (Cucrema oOTcuéra.
OTHOCHUTENLHOCTh MEXaHWYECKOI'o JIBM)KEHHsS. PaBHOMepHOE MNpsSMOIMHEITHOE
nBxeHue. HepaBHOMepHOE NpsAMoiiMHeiHOe nBuxkeHne. CpeaHsss 1 MTHOBEHHAS
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiimHElHOe JBuKeHue. (CBoOOHOE
nagenue. Onwitel ["anuies.

PaBHOMepHOE NBHXKEHHE N0 OKpYXHOCTH. llepron m wacrora oOpalleHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBbit 3akoH Hprorona. Bropon 3akon Herotona. Tperunii 3akoH HerotoHa.
[IpuHIMI CYNIEPIIO3ULINU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUIbI TPCHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHUE CBOOOIHOTO
nafgeHus. JlBwkenune mianer BOKpyr ConnHpa. IlepBasg kocMmudeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Teso. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpamieHus. MOMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3meHenue umnyibca. Miynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PE€akTUBHOE JBUIKECHUE.

Mexanudeckass pabora ¥ MOLIHOCThb. PaboTa CHil TSKECTH, YHNPYrOCTH,
Tpenusi. CBsi3b dHEpruu u padothl. [loTeHIManbHast SHeprus Tena, MOJAHITOro Hajl
MOBEPXHOCTHIO 3eMJM. [loTeHIIManbHas SHEPrus cxaTo npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0O KMHETHMYECKOM DHEPIrUH. 3aKOH COXPAHEHHS] MEXaHWYECKOU
JHEPI'UHu.

Hemoncmpayuu.

1. HaGmronenrne MEXaHWYECKOTO JBM)KCHHS Tella OTHOCUTEIHHO PA3HBIX TET

OTCu€Ta.
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8.
9.

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

CpaBHeHHME MyTE€H W TPACKTOPUM JIBUKEHHS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIBLHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS IPSAMOJIMHEWHOTO JBUKECHUS.
HccnenoBanue mpru3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

Hab6mtoieHre nBUKEHUS Tella M0 OKPY>KHOCTH.

Hab6mroienre MexaHUIeCKuX SIBICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM  JIBH)KCHUU
OTHOCHUTENIbHO KaOUHEeTa (PU3UKHU.

3aBUCHMOCTh YCKOPEHHS Te€lla OT MAacCChl Te€jla U JCHCTBYIOIIEH Ha HEro
CHIIBI.

Habmronenre paBeHCTBa CUJT TIPU B3aUMOJCHCTBUY TEIL.

N3meHeHue Beca Tenia npu yCKOPEHHOM JBUKCHUH.

[lepenayva umiynabca Npu B3aUMOJCUCTBUU TET.

[IpeoOpazoBaHus HEPTUU MPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJIbCa IIPU HEYNIPYTroM B3aMMOIEHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aMMOICHCTBUH.
HabmtoieHre peakTUBHOTO IBUKEHUS.

CoxpaHeHrne MEXaHUUECKON dHEPTUH IIPH CBOOOHOM IaJICHUH.
CoxpaHeHnEe MEXaHUYECKOM SHEPTUU TIPU IBUKECHHUU TEJa MO JCHCTBUEM

MIPY>KUHBL.

Jlabopamopmuosie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa Ajsl pa3roHa W JAIBHEHIIEro PaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WA TEIEHKKH.

OrnpeeneHre cCpeHEe CKOPOCTH CKOJIbXKEHHUS OpycKa WM JBUKCHUS
[IapyvKa Mo HaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHM NHPH PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIA MPU PABHOYCKOPEHHOM JBUXKEHHHU 0€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIaBJICHUS.

Omnpenenennie KodhPUIMEeHTa TPEHUS CKOJIBKECHHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenennie pabOThl CWIBI TPEHUS MPU PAaBHOMEPHOM JBMIKEHHM Tella
10 TOPU30HTAJILHON MOBEPXHOCTH.
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10. OnpeneneHue pabOThl  CUJIBI  YIPYrOCTH TIpU  TOIBEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS IHEPTUH.

Pazgen 9. Mexannveckue KoJe0aHUS U BOJHBI.

KonebarenpHoe nuxenre. OCHOBHbBIC XapaKTEPUCTUKH KOJIeOaHUI: epro,
4acToTa, aMIUINTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEITHHOM JIBUKEHUU.

3atyxamue  KojieOaHus.  BbIHyXJeHHbIE — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOWMCTBa MexXaHMYeCKMX BOJH. IIpomonbHble U
MOMEepeYHble BOJIHBL. JIIMHA BOJMHBI M CKOPOCTh €€ pPaclpOCTpaHCHHS.
MexaHuueckue BOIHBI B TBEPAOM Telle, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomMkocTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3ByKa. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HabGmonenue koneOaHuil TeNl MOJ JEUCTBUEM CHIIBI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGuroienrie BBIHYKICHHBIX KOJIEOAHUN 1 PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEYHBIX BOJH (Ha MOJIEIH ).

HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

. AKyCTHYECKUI PE30HAHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W Tepuoja KojeOaHWW MaTEeMaTUYECKOTO
MasiTHUKA.

2. Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepUoa KoJieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

o v oA W

4. HccnenoBanue 3aBUCMMOCTHU MepuoJia KoJeOaHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH IMEpHOJia KOJICOAHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmbIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTh  Mepuoaa  KosueOaHui
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.
Paszgea 10. DinekTpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

13



DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BonMHOBBIE CBOKCTBA
CBETA.

Hemoncmpayuu.

1. CBoiiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOWCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO

Tenedona.
Pa3nen 11. CBeroBble siBJICHUS.
JlyueBas MOJIEJIb CBeTa. HcTounuku CBeETa. [IpsamonuHenHOE

pacnpoctpaneHue cBera. 3atMenusi Connina u JIynsl. Otpaxenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHe cBeTa. lMcrmoib30BaHUE TMIOJIHOIO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B gmH3e. Onrmueckas cucrema (oroammapara,
MHKpPOCKONIa M Tejleckoma. ['Jla3 Kak onTuyeckas cuctema. biaumzopykocTe u
JAIBHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. OnbiTel HeioTona. CroxeHue
CIEKTPAJIbHBIX I[BETOB. JMcnepcus cBera.

Hemoncmpayuu.

[IpssmMonrHENHOE pacIpPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonydyenne n3o0paxeHUi B IIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
IIpenomiienue cera.

OnTuyeckuid CBETOBOJ.

Xon nydei B cobuparorieit TuH3e.

Xox ny4yer B paCcCEeUBarOIEH JIMH3E.

[Tonydyenue n3o00pakeHU C MTOMOIIBIO JTUH3.

[Tpunnun neiicTBust GoToarmapara, MUKPOCKOIIAa U TEJIECKOTIA.
10. Mojens riasa.

11. Pa3noxxeHue 0eaoro cBeTa B CHEKTP.

L 0 N Uk wWN R

12. [lonmydyenne Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH yIjla OTPaKEHHUS CBETOBOrO Jy4ya OT YIJia
MaJICHUs.

2. MBydyeHue xapakTepuCTUK U300paxKeHus MPeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO31YX—CTEKIIO».
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4. TlomyuyeHue n300pakeHU € MOMOIIbIO COOMPAIONICH JIMH3BI.
Omnpenenenue GOKYCHOTO pacCTOSHUSA U ONTHUYECKOM CHIIBI COOMparoleil
JIMH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUATHIO LBETa MPEIMETOB MPU UX HAOIIOJEHUU Yepes3
I[BETOBBIE (DUIIHTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Oneitel Pe3epdopaa u nnanerapHas mozenb aroma. Mogens atoma bopa.
Hcnyckanue u nornoueHue ceera atomoM. KBaHTel. JInHeWyaTeie CEKTPBL.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHHe aTOMHOIO
anpa. HykmonHas wMopens aromHoro saapa. Msorombel.  PannoakTuBHBIE
npespamenus. llepron monypacnana aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiJOBOTO M MAaCCOBOI'O YHCEI.
DOHeprusi CBSI3M aTOMHBIX saep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sHeprun CosHIa U 3BE31.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpraHU3MBI.

Hemoncmpayuu.

1. CHnekTpbl U3IIy4EHUS U MOTJIOLIEHHUS.

2. CnekTpsl pa3jIM4YHbIX T'a30B.

3. CnekTtp Bomopoza.

4. Halmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTurka HOHU3UPYIOMINX U3ITYICHUH.

6. Perucrpanus nsnydeHust IpupOAHBIX MUHEPAJIOB U IMPOJYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaOmroneHue CIUIONMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUYEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHHME JHEPIMM YacCTULBI 110 TOPMO3HOMY

nyTtu (mo ¢otorpadusam).

3. MBmepeHue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOLIHIT MOTYJIb.

[ToBTOpUTENHHO--0000IIAIOIINI MOAYIb MPEIHA3HAYEH JIJISl CUCTEMAaTU3AINH
u  0000IIeHUsT MOPEIMETHOTO  COACPKAHUS W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUHU BCErO Kypca (PU3MKH, a TaKKe IJIs1 MOJATOTOBKH K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMeHy MO0 (¢u3MKe i1 00ydaroluxcs,
BBIOpABLINX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOIO MOAYJIS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
NeSTEeNbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IJAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTb: OCBOCHME HAyYHBIX METOJIOB HCCIEAOBAHUSA
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ABJICHUI TPUPOJBl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSACHATH (PU3NUECKHE
ABJICHUSA, IPUMEHss IIOJy4CHHBbIE 3HAHUA, pellarb 3aJadyd, B TOM YMHCIIE
Ka4EeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
IIpuHIMINAIBHO NEATEIBHOCTHBIA XapakTep NaHHOIO paslelia pealn3yeTcs
32 Cc4€T TOro, 4YTOo OOy4aroluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
IIpeJIaraeTes:
Ha OCHOBE TIOJYYEHHBIX 3HAHUN pACIO3HABATh M HAYYHO OOBSACHATH
(duznyueckue sIBICHMS B OKpYKaIOILEeH PUPO/IE U MMOBCETHEBHOMN KU3HH;
UCIOJIb30BaTh HayYHbIE METOJIbI UCCIICAOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U MTOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HanOoyiee BaXKHBIX JOCTHIKEHHIl COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPALICHUSA U COXPAHEHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pe3ynbTaTte nzyuenus: GU3MKu Ha ypOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHUs

y oOydaromierocsi 0ynyr copMHUpOBaHbI CICAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
bu3MYECKON HayKH;

— [IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCHUICKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTb K AKTUBHOMY Y4acTHIO B OOCYKJIEHUHU OOILECTBEHHO 3HAYMMBIX
M OTHUYECKHX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTHXKEHUH (PU3UKY;

— OCO3HaHWE BaXHOCTH MOPAIbHO--3TUYECKUX HPHUHIIUIOB B JACSITEILHOCTH
Y4E€HOIO;

3) 3cTETHYeCKOro BOCIIUTAHUSA:

— BOCIIPUSITHE 3CTETUUYECKUX KadecTB (PU3MUECKONW HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O MIO3HAHUSA:

— OCO3HaHWE LEHHOCTH (U3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMH, BaXXHEHIIEH COCTABJIAIOLICH
KYJbTYPBI;

— pa3BUTHE HAy4yHOM IHOOO3HATEIBHOCTH, MHTEpPECa K HCCIeI0BaTEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHuss  KYJILTYPBI  310pOBbS ¥  3MOLMOHAJIBLHOIO
OJlaromosyyms:

— OCO3HaHME LEHHOCTHM 0Oe30macHoro ooOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBuil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

— c(opMUPOBAHHOCTh HaBbIKa pedieKkcuu, MpHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPYroro 4YeiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

— AKTHUBHOE y4yacTHe B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,

o0pa3oBaTeIbHOM  OpraHW3alMH, TOpoaa, Kpas) TEXHOJOTHYECKONM U
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COLMAIbHOM HAIpaBIECHHOCTH, TPEOYIOIUX B TOM YHCIE M (PUINUECKUX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOPECCUi, CBA3aHHBIX C (PU3HKO;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHMEHTalUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM IS pelleHus 3ajad B
o0JacTy OKpY’Karollled Cpelbl, IUIAaHUPOBAHMS IOCTYNIKOB U OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TJI00aJHLHOTO XapaKTepa SKOJOIMYECKUX MpoOJeM U MyTel ux
peuieHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e — NOTPEOHOCTh BO B3AaUMOJICHCTBUU IPU BBIIOJHEHUM HCCIECIOBAHUN U
NPOEKTOB (PU3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSIM
APYTHX,

e — TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO
NEATEIbHOCTD;

e — MOTPEeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIHPOBATH
UM, MOHATHS, TUIIOTE3bI O (PU3HUECKUX OOBEKTaX U SBJICHUSX;

e — OCO3HaHHUE NEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUIAHUPOBAaHME CBOErO pa3BUTHUS B MPHUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCMOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX [JEHUCTBUHA C YYETOM BIMSIHHUSA HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBUA,
KOMMYHUKAaTUBHBIC  yYHHUBEpCaJbHblE  Y4eOHbIE  JICUCTBHS,  PETYJISITHBHbBIC
YHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:
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BBUSIBIAT W XapaKTePU30BaTh CYIISCTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BICHMI);

yCTaHaBIMBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMM, OCHOBAHUS JIs
000011IeHNs U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHUBOPEUHUS B pacCCMaTPUBAEMbIX (paKTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJIATh MPUYMHHO--CJIEICTBEHHBIE CBSI3U MpPHU H3YYEHUHM (PU3MUECKHX
SIBJICHUI M TPOIIECCOB, JIENaTh BBHIBOJBI C UCIOJIB30BaHUEM JCIYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOYEHHH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3IX
(U3UYECKUX BEJINYHH,

CaMOCTOATENIbHO BBIOMPATh CMOCO0 pemieHus y4eOHoH (usnueckoi
3a7aun (CpaBHEHHE HECKOJIbKHUX BapUAHTOB pEUICHHs, BbIOOp HauOomee
MOJIXOASIIETO C Y4ETOM CaMOCTOSTEILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOAUTH [0 CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY ONBIT, HECIOXKHBIN
(U3HYECKUI JKCIIEPUMEHT, HEOOJbIIOE UCCIEeI0BaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHHUMOCTh M  JOCTOBEPHOCTh HH(OpMAIHIO,
MIOJIYYEHHYIO B XOJI€ HCCIIEOBAHUS WM dKCIIEPUMEHTA,

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pE3yJIbTaTaM
POBEAEHHOT O HAOJIOIEHUS, ONBITA, UCCIIEOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE JajibHEiIiee pas3BUTHE  (U3HUECKHUX
MPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEATIOI0KEHNS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3iIMYHbIe METO/bI, MHCTPYMEHTHI U 3alpOChl MIPHU MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Yy4eOHOI
¢dusnueckoil 3anaun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIHUIO
Pa3TUYHBIX BUIOB M (POPM MPEACTABICHHUS;

CaMOCTOATENFHO BBIOMpAaTh ONTUMANBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMHU
cXeMaMHu, IMarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHALUSIMML.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

B Xojie OOCYXJCHHS y4eOHOro marepuaina, pe3yibTaToB JabOopaTOpPHBIX
paboT M TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha pEIICHWE 3aJa4yd W TOJep)KaHue
0J1aro’KeaaTeIbHOCTH OOIEHNUS;
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COIIOCTABIISATh CBOU CYXACHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jaora, OOHapyKHUBaTh pa3jaMyune U CXOJCTBO MMO3UIINNA;

BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;
yOJINYHO MPEACTABIIATH PE3YJILTAThl BBITOJIHEHHOTO (PU3MUECKOTO ONbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TTPOEKTA);

NOHMMAaThb W HCHOJb30BaThb  MNPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIeMBL;

NPUHUMATD LIEJTH COBMECTHOM JI€ATEIbHOCTH, OPraHW30BbIBaTh JEHCTBUS
no e€ JOCTHKEHHUIO: paclpeAeisiTh poir, OOCYKIaTh TPOIECCH W
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOT'O pe3yJibTaTa 1o
CBOEMY HAlpaBIEHUI0 M KOOPIWHUPYS CBOM JCWUCTBUS C APYyrHMH
YJIeHAMU KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYIHPOBAHHBIM YHYACTHUKAMHU B3aUMOJICH CTBUS.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS

Camoopranuzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYHOIIUX
JUISL pereHusT GU3NIeCKUX 3HAHUM;

OPHUCHTHUPOBATLCA B Pa3IINYHBIX moaxoaax IIPHUHATHUSA peHIeHI/Iﬁ
(MHAMBUAYAIbHOE, TPUHSTHE PEIICHHUs B TPYyMIE, NMPUHATHE DPEIIECHUN
TPYIIIOi);

CaMOCTOATCIIbHO COCTABJIATE AJITOPHUTM PCHICHUA (bI/I3I/I‘{CCKOI‘/’I 3a1a4i UJIn
IUIaHA HCCIENIOBAHMS C YYETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH ITPEIJIATAEMbIE BAPUAHTHI PEIIICHUN;
JCJIaThb BLI60p n 6paTI> OTBCTCTBCHHOCTD 34 PCHICHHUC.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

JIaBaTh AJCKBATHYIO OLEHKY CUTYAllMH U MPeUIaraTh IIaH €€ N3MEHEHNS,
OOBSICHATh NPUYMHBI  JOCTHKEHUA (HEIOCTHOXKEHHS])  PE3yJbTaTOB
NeSATENIbHOCTH, AaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh (B TOM YHCJE B XOJ BBIIOJHEHUS
(U3MYECKOro MCCJIENOBAaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENbCTB, HM3MEHUBIIMXCS CUTYyalld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YNbTATA LIEJIN U YCIOBUSIM;
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CTaBUTh ce€0s1 HA MECTO APYTOro 4esoBEKa B XOJ€ CIOopa WIH JTUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIoro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH PEIICHUH (PU3NYECKHUX 3a7a4 WA
B YTBEPXKICHUAX HA HAYYHBIE TEMBI U TAKOE XKe IIPaBo APYroro.

IMPEAMETHBIE PE3YJIbTATBI

K xoH1y 00yueHusi B 7 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIMXCS YMEHUM:

WCIIONB30BaTh  TOHATUS:  (U3MYECKUE UM  XUMHUYECKHUE  SIBJICHUS,
HAOIOIeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3HUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBH)KEHUE (paBHOMEPHOE,
HEPaBHOMEpPHOE, TMPSMOJUHEUHOE), TPACKTOPUS, PABHOACUCTBYIOIIAS
cwia,  aedopmanus  (ympyras, — IUIACTHYECKas),  HEBECOMOCTb,
COOOIIAOIINECH COCYIBI;

paznuuarh sBieHus (auddys3us, TEIIOBOE ABUKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHHE, HEpPaBHOMEPHOE  JIBH)KCHHE, HWHEpLHS,
B3aMMOJICMICTBHE TEJ, PABHOBECHUE TBEPABIX TENI C 3AKPEMIEHHOW OCHIO
BpalleHus, Meperaya [aBJCHUsT TBEPIABIMU TeEJlaMH, >XUIKOCTAMHU U
razamu, aTrMocepHOe JaBi€HHE, I[UIABaHUE TeJ, MpeBpallECHUs
MEXaHUYECKON SHEpPruu) MO ONKMCAHUI0 UX XapPaKTEPHBIX CBOWCTB U Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh  MPOSIBJICHWE U3YUYCHHBIX (DU3UYECKUX  SIBJICHUUA B
OKpY)KaroIeM Mupe, B TOM uuciie (U3NUECKUE SBICHUS B TMPHUPOJE:
MPUMEPHI JABMKEHHUS C Pa3TUYHBIMH CKOPOCTSMHU B >KMBOM U HEKHUBOU
NpUpoJie, NEUCTBUE CHIIBI TPEHHUS] B MPUPOJE U TEXHUKE, BIUSIHUE
aTMOc(epHOro JaBJieHUs HA KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe YeloBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3aJauy B YUEOHYIO,
BBIJICTISATH CYIIECTBEHHBIC CBOWCTBA (MTPU3HAKHN) (U3HUECKUX SBIICHUM;
OINKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuzuyeckre BeMUYMHBI (Macca, 00BEM, IJIOTHOCTHh BEIECTBA, BpeMs,
IIyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC
Tela, CWJAa TpeHWs, JaBieHue (TBEPAOro Teja, MKUIKOCTH, Tras3a),
BBITAJIKMBAIOIAsA CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, MJIEYO CHIIBI,
MOMEHT CHWJIbI, KOI(P(GUIHUEHT TOJIE3HOTO JICUCTBUS MEXaHU3MOB,
KUHETUYeCKass W TOTEHIMaJIbHAs SHEPrusi), MpU OMUCAHUU IPABUILHO
TPaKTOBaTh  (PU3UYECKHH  CMBICH  HMCIHOJIB3yeMBIX  BEIUYWH, HX
0003HAYEHUS! M €IUHUIIbI (U3HUECKUX BEJIUYHMH, HAXOIUTh (OPMYIIbI,

21



CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEIUYHMHAMM,
CTPOUTH I'paUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYUH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3MUECKUE SIBJICHHUS W MPOILECCHI,
UCIIOJIb3Yys TIPAaBWJIA CIIOXKEHUS CHJI (BIOJIb OJHOM NpsMON), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumesa, IpaBUJIO paBHOBecHs pblyara (OJoka),
«30JI0TO€ TPABUJIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON
SHEPruM, NpPU DTOM JlaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMUCHIBAaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBICHATH (PU3HUECKUE SIBICHUS, MPOLIECCHl U CBOIMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMl NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATH MPUYNHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE n3 1-2
JIOTMYECKUX IIAroB C OMOpod Ha 1—2 M3ydyeHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pematb pacyéTHele 3aJaud B |—2 JeHCTBUSA, HUCHOJB3YyS 3aKOHBI W
(dopMmyIibl, CBs3bIBatOIIME (PU3MUECKUE BEIWYMHBL: HAa OCHOBE aHAIN3a
YCIIOBHS 33/1a4 3aIUCHIBATh KPAaTKOE yCIOBHE, MOJCTABIATh (DU3HUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH PACUEThl, HAXOAUTh CIPABOYHbBIC
JTaHHbIE, HEOOXOAUMBIE JJISl PELICHUS 3a]a4, OLECHUBATh PEealTuCTUYHOCTD
MOJIYYeHHOHN (PU3UYECKON BEITMYUHBI;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpU OMOIIU
(bU3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAaHUS BBIIECISTH TPOBEPIEMOE
npeanojoxenue  (TMMOTE3y),  pa3iuyarb W HUHTEPIPETUPOBATH
MOJyYEHHBIH pe3yNbTaT, HAXOAUTh OIIMOKM B XOJAE OIBITA, [eNaTh
BBIBOJIBI 110 €r0 pe3yJIbTaTaM;

NPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
duznyeckux CBOWCTB TE: (dopmynupoBaTh IIPOBEpsIEMBbIE
MPEINONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000py10BaHUS,
3aIlMCBIBATh X0/l OMbITa U (POPMYIMPOBATH BHIBOBI;

BBIIIOJIHATE IIPSIMBIE W3MEPEHUs PACCTOSHUS, BPEMEHM, MAacChl Tea,
o0bEMa, CHUJIBI M TEMIIEpaTypbl C MCHOJIb30BAHUEM AHAJIOTOBBIX U
nu(poBbIX NpUOOPOB, 3aMUCHIBATH IOKa3aHUs NPUOOPOB C Y4ETOM
3aJJaHHOM a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKOW BETUYUHBI OT
JIpPYroil € HCIOIb30BAaHUEM IMPSMBIX HM3MEPEHUM (3aBHCHUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYILETOCA Tena OT BPEMEHHU JBHKCHMS TENA, CHUIIbI
TPEHHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUTONIAAN COPUKOCHOBEHMS TEJI, CHIIBI
VIIPYTOCTU OT YAJIMHEHUS MPYKUHbBI, BBHITAIKUBAIOLIEH CUJIBI OT 00BbEMA
MOTPYKEHHOM YacTU Tejda U OT IUNIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
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OT IUIOTHOCTH T€la, OT INIyOHWHBI, HA KOTOPYIO HOI'PYKEHO TEJO, YCIOBUI
IUTaBaHUs TEJ, YCIOBUN paBHOBECHUS pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Yy4e€OHOTO HCCIENOBaHUs, COOMpaTh YCTAaHOBKY U
BBIIOJIHATh W3MEPEHUs, CIEAysl MPEIIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYHMH B BHJE
NPEUIOKEHHBIX TaOIUI W TpaduKOB, JAeNaTh BBIBOABI IO pe3ysbTaTaM
UCCIIEZIOBAHMUSI;

MPOBOJIUTh KOCBEHHBIC H3MEpPEeHHsI (PU3MYECKHX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO TeNa, CUJIA TPEHUS CKOJIbXEHMUS,
JaBJICHWE  BO3[yXa, BBITAIKUBAIONIAs  CWJIA, JEHCTBYyIOINas  Ha
NOTPYKEHHOE B JKHJIKOCTh Te€J0, KOA((OUIMEHT IOJIE3HOTO JEHCTBUS
OPOCTBIX MEXaHU3MOB), CJlenys MNPEAJIOKEHHON HHCTPYKUIUU: TIPH
BBINIOJIHEHUN H3MEPEHHM coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYHHBI,

cO0JII0/1aTh MTpaBUJIa TEXHUKHU OE€30MIaCHOCTHU MpH paboTe ¢ J1a00paTOpHbIM
000pyJI0BaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChbl, TEPMOMETP, AMHAMOMETp, COOOILIAIOUINECS COCYIbl, OapoMeTp,
pbIYar, HOJBMKHBIA U HEMOJABMKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh NPUHLMUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpOM Ha WX oOmucaHusi (B TOM 4YHCIE:
NOJUINITHUKY, YCTPOMCTBO  BOJONPOBOAA, THMIPAaBIMYECKUN  TIpecc,
MaHOMETp, BBICOTOMEP, MOPILIHEBOI HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUNA U HEOOXOAUMBbIE (PU3UUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEPbl  (HAXOAUTh  HH(GOpMALUMIO O  IpUMEpax)
MPAKTHYECKOTO HCHOJIb30BaHUS (U3MUECKUX 3HAHUW B TMOBCEIHEBHOU
XKU3HU Ui obecriedeHusi 0€30MacHOCTH Mpu oOpalieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbS U COOJIONEHUS
HOPM 3KOJIOTHYECKOT0 TOBEICHUS B OKPYKAIOIICH cpeie;

OCYLLECTBJISITH OTOOp HMCTOYHMKOB uHpopManuu B IHTepHere B
COOTBETCTBUH C 33/IaHHBIM TIOWCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS IMPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJHEHUH Y4EOHBIX 33JaHUM HAayYHO--IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIPaBOYHBIE MaTepualbl,
pecypchl cetn MIHTepHET, BIafieTh MpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus MHPOPMAITUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE U YCTHBIE COOOIIEHMS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (HpU3NUECKOro colepKaHus, B TOM
qycie MyOIM4YHO AeNaTh KpaTKHE COOOIIEHHS O pe3ysbTarax IPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, HpPU H3TOM TIPaMOTHO HCIOJb30BaTh
W3YYCHHBIM TMOHATUHHBIM ammapar Kypca (U3UMKH, COMPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALIUEN;

IpU BBINOJHEHUH YYEOHBIX INPOEKTOB W HCCIECAOBAHUN paclpeaesiTh
00s3aHHOCTU B TpPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHM 3a/JavyaMu,
CIICIUTHh 3a BBIIIOJIHEHUEM IUIaHA JEWCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTb  [PYIIbI,  BBICTpAaUBaTh
KOMMYHHMKAaTHBHOE B3aUMOJACHCTBHE, YUUTHIBAS MHEHNE OKPYKAIOIIUX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbie pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEILIECTBA, KPUCTAIUIUYECKUE U
aMmop(QHbIe Teja, HACBHIIICHHBI W HEHACBIICHHBIA mMap, BIAXKHOCTD
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS OHHEPrusi, TEIJIOBOM JBUTATEb,
AJIEMEHTAPHBIN JIEKTPUUECKUN 3apsil, HNEKTPUUECKOE OJIE, IPOBOAHUKHU
U TUBJICKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUYECKUIN TOK, MArHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, TEeIlomnepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAauMBaHUE, KAMWUIAPHbIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpucTaumzainus (OTBEpACBaHHUE), KHUIIECHUE,
Temionepeaaya (TEerIoMnpoOBOAHOCT, KOHBEKIIHNS, U3JIy4CHUE),
AJICKTPHU3ALUS TEJ, B3aUMOJEHCTBHUE 3apsA0B, NCUCTBUS IJICKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJCICTBUE MAarHUTOB, JICHCTBUE
MarHUTHOTO TOJsl Ha MPOBOAHUK C TOKOM, AJIEKTPOMArHUTHAsT UHIYKIIHS)
[0 ONUCAHHUI0 HX XAPAKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSIBIIEHWE HW3YYCHHBIX  (PU3MYECKUX  SIBJICHHU B
OKpY)KaroIeM MHpe, B TOM Uucie (U3HUECKHE SBICHUS B TMPHUPOJE:
MIOBEPXHOCTHOE HATSKEHUE W KalWUIAPHBIE SBJICHUS B MPHUPOJE,
KpUCTalIbl B Tpupozae, usiydeHne ConHIa, 3aMep3aHue BOJOEMOB,
MOpCKU€ Opur3bl, 00pa30BaHKUE POCHI, TYMaHa, UHES, CHETa, YJIEKTPUUECKUE
ABJICHUA B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOT0COB, pOJb MAarHUTHOTO MOJS JAJIS KU3HU Ha
3emiie, MOJSIPHOE CUSHUE, MIPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBICNATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKHU) (U3HUUYECKUX
SIBIICHU;
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OIMCHIBATh U3yYEHHBIE CBOWCTBA T€N U (PU3UUECKUE SIBIICHUS, UCIIONb3Ys
¢usnyeckue BEIUYUHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPIUs, KOJIMYECTBO
TEIUIOTBI, yJEIbHAs TEIUIOEMKOCTh BEIECTBA, YACJIbHAsA TEIUIOTA
IUTaBJICHUs], yJelbHas TeIloTa NapooOpa3oBaHMsl, YJAeNbHAas TEIoTa
CrOpaHHsl TOIJIMBA, KOA((UIMEHT TMOJE3HOro JAEUCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJIbHAs BIAXHOCTb BO31YyXa, JJIEKTPUUYECKHU 3apsn,
CUJa TOKA, DJIEKTPUYECKOE HANPsIKEHUE, CONPOTHMBIICHUE NPOBOJHHUKA,
yIebHOE  CONMPOTUBJIEHUE  BEIIEeCTBa, pabora U  MOIIHOCTb
ANEKTPUYECKOIO0  TOKAa), MpU ONUCAHWM [PABWIBHO  TPaKTOBATh
(buU3MYECKUI CMBICI MCMOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IUHMIIbI
bu3nyecKux BENUYMH, HAXOAUTh (DOPMYIbI, CBS3bIBAIOIINE JAHHYIO
(Gu3MYECKyI0 BEIMYMHY C JPYIrUMH BEIMYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M MPOIECCHI,
UCIIOJIb3YsS OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKONH TEOPHUU
CTPOEHMSI BEILLECTBA, MPUHLHUII CYNEPHO3UIMU TMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH Oma Jisl ydacTKa LEeNH, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHHMs DJHEPruM, IIpU OTOM J1aBaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKCHUE;

OOBSCHATH (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYallU¥ IPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIIATH
IPUYHUHHO-CIICCTBEHHBIE CBS3H, CTPOUTH 00bACHEHUE U3 1—2 JTOTHYecKuX
iaroB ¢ omnopol Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUIA,
(bu3nYeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacy€THele 3a1a4ud B 2-3 JEHCTBUA, MCIONB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIOINE (DU3MYECKHME BEIMYMUHBI: HAa OCHOBE aHAM3a
YCJIOBHUS 3aJa4M 3allMChIBATh KPAaTKOE YCJIOBHME, BBIABISATH HEIOCTATOK
JaHHBIX JUIsl pElIeHMs] 3a/Jayd, BBIOUPAaTh 3aKOHBI W (OPMYJIBL,
HEOOXOoAMMBIE sl €€ pelieHus, MPOBOIUTh pPacdyéThl M CpPaBHUBATH
NOJTy4YEHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMU JIaHHBIMY;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOMKHO PEIIUTh MpU HOMOLIU
(U3HYECKUX METOAOB, HCIONb3Ysl ONHUCAHUE HCCIENOBAHMS, BBIIEIAThH
IIPOBEPSIEMOE  IIPEANIONOKEHNE, OLEHUBATh IPAaBWIBHOCTH  IOPSAKA
IIPOBENCHUS UCCIIEIOBAHNUS, 1€JIaTh BbIBOJBL;

IPOBOJUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(bu3HYECKUX CBOWMCTB TeJl (KaNMWUISIPHbIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusl NpPH M3JIYyYEHUH OT LBETAa M3Iydarowmel (IOIIOIIAr0IIei)
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MOBEPXHOCTH, CKOPOCTh UCHApEHUsI BOJbI OT TEMIIEPATypbl KUJIKOCTH U
wionaan €€ IOBEPXHOCTH, JJIEKTPU3ALMS TEI M  B3aUMOJCHCTBHE
ANEKTPUYECKUX 3apsAJIOB, B3aUMOJECHCTBHE IOCTOSIHHBIX MAarHUTOB,
BH3yallM3allisl MarHUTHBIX IIOJIEH IIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOrO MOJsl Ha MPOBOAHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JICKTPOABUIATENS] IOCTOSHHOIO TOKa): (OpMyIupoBaTh
IpOBEpsieMbIE MPENIONIOKEHNS, COOMpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000py/I0BaHMsI, ONMCHIBATh X0/ OMbITAa U (DOPMYITUPOBATH BHIBOIBI;
BBINIOJIHATH ~ MpPSIMBIE  U3MEPEHUsT  TEMIIEpaTypbl,  OTHOCUTEIbHOU
BJIQXKHOCTU BO3/lyXa, CHJIbl TOKAa, HANpPSXKEHUS] C HCIOIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3UYECKUX BEIUYHH, CPaBHUBATDH
PE3YIbTaThl UBMEPEHUI C YUETOM 3aIaHHON aOCOIFOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKOM BEIMYUHBI OT
Jpyrod ¢ HCHOJB30BAHMEM MPSIMBIX HM3MEPEHH  (3aBHCHMOCTH
COIIPOTUBJIEHUS] MPOBOAHMKA OT €ro JJIUHBI, IUIOMAAN IONEPEYHOro
CEUEHHMsI U YJIEJIbHOTO CONPOTUBIICHHUS BEIIECTBA MPOBOIHUKA, CUJIbI TOKA,
UIYUIEro 4Yepe3 TMPOBOJHHMK, OT HANpsDKEHUS Ha  [POBOJHUKE,
UCCIIEIOBAHNE TIOCIENOBATEIIBHOIO M MApaJUIeIbHOIO  COCIMHEHMMU
MPOBOJAHUKOB): TUIAHUPOBATh HCCIEAOBAHUE, COOMpATh YCTAHOBKY U
BBIMOJIHATh W3MEPEHMs], CIEAysl MPEeIIOKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3yJbTaThl TMOJYYEHHON 3aBUCHUMOCTH B BUIE TaOIMUI] U TpadUKOB,
JIeNaTh BBIBOABI 1O pE3yJIbTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEpPEeHMs] (PU3UUECKUX BeIMYUH (yIeabHas
TEMJIOEMKOCTh  BELIECTBA, COINPOTHUBJIEHHE MPOBOJHUKA, paboTa W
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHUs, COOHpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs MPENJIOAKEHHOW MHCTPYKLUH, U
BBIYKCIIATh 3HAUEHHUE BEJINYUHBI;

co0I01aTh MpaBHiia TEXHUKU O€30MIaCHOCTHU MPH paboTe ¢ J1a00paTOpHbIM
000py10BaHUEM;

XapaKTepU30BaTh IPUHLHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOM Ha HX oOmnHucaHud (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOHWHA, aMIIepMETp,
BOJIbTMETP, CUETYUK HJIEKTPUUECKOM DSHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTENbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPDI), IIEKTPUUECKUE
MPEIOXPAHUTENH, JIIEKTPOMArHUT, 3JIEKTPOABUTATENb OCTOSIHHOTO TOKA),
UCIOJb3Ysl 3HaHUS O CBOMCTBaX (U3WYECKUX SIBJICHUM M HEOOXOAMMBbIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA W U3MEPUTEIbHBIC
npubopel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN
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TEPMOMETP, TEPMOC, MCUXPOMETP, THUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOPaHHUsI, IJIEKTPOCKOI, PEOCTAT), COCTABJATH CXEMBI 3JIEKTPUYECKHX
Henen ¢ Mociae10BaTeNbHbIM U NapauieIbHbIM COCIMHEHHEM 3JIEMEHTOB,
paszinyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JIEKTPUUYECKUX LIETICH;
NPUBOJIUTH  MpUMEpPhl  (HAXOIUTh  HMHPOpPMALMIO O  MPHUMEPaX)
IPAaKTUUYECKOTO HCIHOJIb30BaHUS (PU3MUECKUX 3HAHUN B TOBCEAHEBHOM
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuU ¢ Mpudopamu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 3I0pPOBbS M COOIIOACHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEE;

OCYIIECTBJIATh TOMCK HH(POpMaUU (PU3UYECKOTO COAECPKAHUS B
WNuTepHere, Ha OCHOBE HWMEIOLNIMXCS 3HAHUUM W NYTEM CpPaBHEHHUS
JIOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  MHGOpPMAIUIO, KOTOpas
ABIIIETCS MPOTUBOPEUNBOM WIIM MOXKET OBITh HEJJOCTOBEPHOM;
MCIIOJIb30BaTh NP BBITOJIHEHUH YYEOHBIX 3alaHU HAY4YHO--MOMYJISIPHYIO
TuTepaTypy (usmyeckoro copepikaHus, CIOPaBOYHBIE MaTEpUaAIbI,
pecypcsl cetn MHTEpHET, BiajeTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHHUS,
0006mass uHMOpPMAIMIO M3 HECKOJbKUX MCTOYHUKOB (HU3UUECKOTO
COZepXaHMsl, B TOM YHCI€ MYyOJIMYHO TMPEACTABIATh PE3YNbTaThl
MPOEKTHOM WJIM MCCIEA0BATENIbCKOW JEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA ammapaT Kypca (QU3MKH,
COIIPOBOKJATh BBICTYIIEHUE NTPE3EHTALUEN;

IpU BBINOJHEHUH YUE€OHBIX MPOEKTOB W HCCIENOBAHMM (U3HUECKUX
IPOIIECCOB paclpenelisiTh O005S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMH 3aJla4aMH, CIEAUThH 34 BBINOJHEHHEM ILJIaHA EHCTBUN U
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIal B
JeATENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTD pa3periarb KOHGIUKTHI.

K xonIty 00y4ueHus B 9 kjiacce mpeaMEeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00 YJAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUSA: CHCTEMa OTCYETa, MaTepHaJibHAs TOYKa,
TPAeKTOPHUsI, OTHOCUTEIBHOCTh MEXAaHUYECKOrOo IBHXKEHHUS, AedopManus
(ynpyras, miacTuyeckas), TpEHHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3KHu, LUEHTP TAKECTU, a0COJIIOTHO TBEPIOE TENO,
LEHTP TSAKECTH TBEPAOIO Teljla, paBHOBECUE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HMH(Pa3BYK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
1IKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1abHO30PKOCTb,
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CHEKTPbI UCITYCKaHUsl U MOIJIOLIEHUs, alnb(a-, OeTa- U raMMa-u3Iy4eHuUs,
W30TOIIBI, IZIEPHAsI SJHEPIeTHKA,;

pa3nuyath SBJCHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJMHEIHOE IBM)KEHHE, CBOOOIHOE
NajJieHUue TeJl, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JBIKEHUE, KojeOaTellbHOE ABIMXKEHHE (3aTyXarollue U
BBIHYK/ICHHbIE KOJeOaHUs), Pe30HAHC, BOJIHOBOE JIBH)KEHUE, OTpPaKEHUE
3ByKa, NPSMOJUHEHHOE pPachpOCTpaHEHUE, OTPAKEHUE W MpeIoMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaXEHHUE CBETA, pa3jioxkeHne OeIoro cBera B
CHEKTp U CJOXEHUE CIEeKTPAJIbHBIX I1IBETOB, JMCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JIYYEHHUS ) 10 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBIEHWE MW3YYEHHBIX (PU3NYECKUX  SIBICHHA B
OKpyKarollleM Mupe (B TOM 4Yuclie (U3NYECKUE SBICHHUS B IPUPOJE:
IPWINBBI U OTJUBBI, ABM>KEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB YKHUBOTHBIMU,
3eMJICTPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Tell,
ONTUYECKHE SIBICHUSI B MPHUPOJIE, OMOJIOTMYECKOE NEHCTBUE BUAMMOTIO,
yIbTPa(pUOJIETOBOIO U PEHTICHOBCKOTO M3JIy4YE€HUH, €CTEeCTBEHHBIN
paIMOAaKTUBHBIA (OH, KOCMHYECKHE JY4YH, PaJUOAKTUBHOE H3Iy4EHUE
IPUPOJHBIX MHHEpAJOB, JCHCTBUE PAJUOAKTUBHBIX W3JIYYEHUH Ha
OpPraHM3M YEeJIOBEKa), IPH 3TOM IEPEBOJIUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKHU) (U3UUECKUX
SIBIICHUM;

OIMCHIBATh U3yYEHHBIE CBOWCTBA T€N U (PU3UUECKUE SIBIICHUS, UCIIONb3Ys
¢usnyeckue BETMYMHBI (CpPeqHSSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, MEepEeMELIEHUE, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHs, CWIAa YIPYTOCTH, CHUJa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYIbC Tela, HUMITYJIbC CHUJIB,
MeXaHn4yecKkass paboTa M MOIIHOCTb, MOTEHIMAbHAs DSHEPIus Tea,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPrusi CXKaTou
NPYXUHBI, KUHETHUYECKas DSHEprus, IOJIHAsg MEXaHU4ecKash >SHEeprus,
NEPUOJ U YacToTa KoyiebaHU, IMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEIOMIIEHUS CPEbl), MPU ONMUCAHUU
NPaBUJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIUYMH,
0003HaYEHUs1 U €IUHMIBI (PU3UYECKUX BEITUYMH, HAXOAUTH (HOPMYJIbL,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMU BEIUYMHAMU,
CTPOUTH I'paKHU U3yYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINUHH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHHUS M IPOLECCHI,
UCIOJb3Ysl 3aKOH COXpPAHEHUS! PHEPIUU, 3aKOH BCEMHPHOIO TSTOTEHUS,
OPUHLUI CYMEPHO3UIUNA CHJI, TPHUHIMI OTHOCHUTENbHOCTH [ ammies,
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMIIYJbCa, 3aKOHBI OTPAXEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YHCEI
IpU SJAEPHBIX PEaKLUUAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alKChIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIIECCHl M CBOWCTBA TEJN, B TOM YHCIEC W B
KOHTEKCTE CUTyallMil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
NPUYHUHHO--CIIC/ICTBEHHBIE ~ CBSI3U, CTPOUTh  OOBsSCHEHHWE u3 2-3
JIOTHYECKUX IIAroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUECKUX
SBIICHUH, PU3NUIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THble 3ajayd  (OmMparoluecss Ha cucrtemMy u3 2-3
yYpaBHEHUI), UCTONb3ys 3aKOHBI U (OPMYIIBI, CBA3BIBAIOIINE (DU3HUECKHE
BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3a/add 3alMChIBaTh KPAaTKOE
YCIIOBHE, BBISBIISTH HEIOCTAIOIIUE WM U30BITOUHBIC JAHHBIC, BHIOMPATH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE TSl PEIICHMs], TPOBOAUTH Pacu&Thl U
OLIEHUBAaTh PEATUCTUYHOCTh IOJYYEHHOIO 3HayeHUs  (PU3MUECKOM
BEJIMYUHBI,

pacro3HaBaTh MpPOOJEMbI, KOTOPbIEé MOXHO pEIIUTh MPH MOMOIIU
(bU3NYECKUX METONIOB, HCIIONB3Yysl OMHCAHWE WCCIEAOBAHUSA, BBIICIATH
IpoBEpsieMOe  MPEANOIOKEHHE, OLICHUBATh MPABUIBHOCTh IOPSAJIKA
NPOBEACHUS  MCCIEAOBaHUS, JelaTh  BBIBOJBL, HHTEPIPETHUPOBATDH
pe3yabTaThl HAOIIOJCHUI 1 OBITOB,

NPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
(¢u3nyecKkux CBOMCTB Tesl (M3yd4E€HHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUS! IHEPruH, 3aBHUCUMOCTb IMEpHOJA KOJICOAHH MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTH OT
aMIUIUTY/bl MAJIBIX KOJIEOAHUM, IPSIMOIMHENHOE pacCPOCTPaHEHUE CBETA,
paziiokeHne Oenoro cCBeTa B CHEKTP, U3YUYECHHE CBOWCTB M300pakeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHUs NpeAMeTa B COOMparoliei
nuH3e, HAOMIOJCHHE CIUIONIHBIX W JHUHEHYaThIX CHEKTPOB H3IydeHUs):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY W3 HM30BITOYHOro  Habopa
0o0OpynOBaHMs, ONHMCBHIBaTH XOJI ONbITA U  €ro  pe3yibTarshl,
(dhopMyIUpoBaTh BHIBOJBI;

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, onpeaesss
CpelHee 3HaueHHe U3MepAeMOM BeNIUYMHBI ((POKyCHOE paccTosiHue
coOuparoniel JIMH3bI), OOOCHOBBIBATH BHIOOpP crocoda H3MepeHus
(M3MepUTENLHOTO TTPHOOpPa);
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MPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEM (PU3UYECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHM (3aBUCMMOCTH IMYyTH OT BpPEMEHU
Py PABHOYCKOPEHHOM JBMKEHUMU O€3 HayalbHOW CKOpPOCTH, IEpUOJa
Koje0aHUl MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXE€HHUs CBeTa OT yrja MaJCHUs W yria MPEJIOMJICHUS OT yria
najieHus1): TUIAHUPOBATh HCCIEAOBAHUE, CaMOCTOATEIHLHO COOMpAThH
YCTaHOBKY, (UKCHpOBaTh pe3yjbTaThl TOJYUYCHHOW 3aBUCHUMOCTH
(¢bu3uYeCKUX BETUYUH B BUJE Ta0iuIl U rpaduKoB, AENaTh BBIBOJIBI I10
pe3yJbTaTaM UCCIIEIOBAHMUS;

MPOBOANTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKHX BEIUYUH (CPEIHSS
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOpEHHE CBOOOAHOTO MafeHHs, XECTKOCTh MPYXUHBIL, KOIPPHUIHMEHT
TPEHUS] CKOJIbKEHHUSI, MeXaHW4yeckas padoTa ¥ MOIIHOCTh, YacToTa M
Meproj] KoJIeOaHWH MAaTeMaTHUYeCKOro W TPYKHHHOTO MAasTHUKOB,
ONTUYECKas Cujia coOuparomeld JMH3bI, pPaJUOAKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIONTHATh U3MEPEHUS, CIEAys MPEIIOKCHHON HHCTPYKIIUH, BBIYUCIATH
3HAYEHHE BEJIMYUHBI U aHATM3UPOBATH MOJYYEHHBIE PE3YJILTATHI C YUETOM
3aJJaHHOM TIOTPEITHOCTH U3MEPEHUN;

coOroAaTh MpaBmiia TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKKM U3YYCHHBIX (U3MUECKUX MOJIEIICH:
MaTepralibHass TO4YKa, a0CONIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPUHLHUIBI JEUCTBUS M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX OMUCaHUA (B TOM 4YHUCIE:
CIUIOMETp, NAaTYUKH TIOJIOKCHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMEpUcCKom, ¢oToamnmnapar, ONTUYECKUE CBETOBOJMI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ysd 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SIBICHUH ©  HEoOXoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

WCIOJIb30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IPOIIECCOB
NpU pEIICHUU Y4eOHO--TIPAaKTHUYECKUX 3a/lad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUH B IIJIOCKOM 3€pKajie ¥ COOMPAIOIIEH JTNH3E,
NPUBOIUTH  MpPUMEpPhl  (HAXOAWTh  HWHPOPMAIMIO O  TPHUMEPaXx)
MPAKTUYCCKOTO HCITONIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOU
JKU3HH JIJIs1 obecrieueHrst 0€30MacHOCTH NIPU OOpaIlleHu: ¢ MpudopamMu U
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TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0pOBbS U COONIONEHUS
HOPM 3KOJIOTHYECKOI0 IIOBEICHUS B OKPYKAIOLIEH Cpene;

OCYWIECTBIATh TOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUSI B
HutepHeTe, caMOCTOATENBHO (GOPMYIUPYsl MOUCKOBBIN 3aIIpOC, HAXOIUTh
MyTU ONpPENeNIEHUsI TOCTOBEPHOCTH MOJyY€HHON MH(OpMAaIMi Ha OCHOBE
UMEIOLINXCS 3HAHUN U JOMOJHUTENbHBIX UCTOYHUKOB,

UCIOJIb30BaTh MPH BBIMOJHEHUH YU4E€OHBIX 3aJJaHUI Hay4yHO--IIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWs, CIpPaBOYHBICE MaTepualbl,
pecypcbl cetu MIHTepHeT, BiIaieTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(GOpMAIMU U3 HECKOJbKUX MCTOYHHKOB (PU3UYECKOTO COJEpIKAHUS,
yOJINYHO MPEACTABIIATh PE3YJIbTAThl IPOEKTHOW MIIU UCCIIEI0BATEIbCKON
NESITENbHOCTA, TPU 3TOM TPaAMOTHO  HCIOJNb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar W3y4aeMmoro paszaena (U3MKH U COINPOBOXKJIATh
BBICTYIUICHHE Tpe3eHTalueid ¢ Y4éToM OCOOCHHOCTEH ayauTOpUHU
CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypcsl
Pa3znesn 1. ®u3uka 1 eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6mmoreka [JOK
1.1 o - 2
HISHiA - HayKa © Tppone https://m.edso0.ru/7f416194
1.2 du3nyecKre BeINYNHbBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
. bu6moreka IIOK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
21 CTpoerue seuiecTsa ! https://m.edsoo.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BEIECTBA https://m.edso0.ru/7f416194
bu6moreka [IOK
2.3 Ar 2
PETATHBIC COCTOARI Bettectsa https://m.edso0.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6moreka IIOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
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bu6morexa IIOK
3.2 Hrepuis, macea, n10THOCT 4 ! https://m.edso0.ru/7f416194
bu6moreka [JOK
: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Hroro no pasaeny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenayda naBienus TBEpALIMU 3 bubmmoreka [IOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 5
Jlarere KiKOCTH https://m.edso0.ru/7f416194
bu6moreka [JOK
4.3 A 6
TMOC(EpHOE AaBICHUE https://m.edsoo.ru/7f416194
44 JleiicTBUE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 5. Pabora u MoiHOCTB. JHeprust
bu6moreka [JOK
51 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6moreka [JOK
5.2 IT 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHMADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3pnea 1. TenioBble siBJ1eHUs
. bu6moreka [JOK
1.1 7
CTpoetie 1 CBOHCTBA BelecTRa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHBIE SIBJICHUS
21 DNeKTpUYECcKre 3apsibl. 3apsHKEHHBIC Tea 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue Koj1e0aHus U BOJIHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK
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Bbu6morexa IIOK
4.2
JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
52 C 6 1
TPOCHIE GTOMHOTG Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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