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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUsA
COCTaBJIeHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
®I'OC 00O, a takxe ¢ yuéTom ¢eaepabHoi padbodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoxaBanust yueOHoro npeamMera «Ousnkay.

Copepxanve mnporpamMmbl MO (PU3MKE HaIpaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHONH I'PaMOTHOCTH OOYYaroOLUXCsl U OpPraHU3alUI0 H3YUYEHMS
¢u3uKkn Ha AEITENTPHOCTHON OCHOBE. B mporpamme mo (u3uke y4YHTHIBAIOTCA
BO3MOKHOCTH yudeOHOro mnpeamera B peannzauuu Tpedoanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METApPEIMETHBIM pe3yibTaTaM 00ydeHUs, a TAKXKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMPEIMETOB HAa YpPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpeesieHne yueOHOro Marepuania
1o rojiaMm o0ydeHus (1o Kjiaccam), NpeajiaraeT MPUMEPHYIO MOCIE0BATEIbHOCTD
U3Y4YEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaronuXxCsl.

[Iporpamma 1o ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOM
IOMOIIM YUYUTENIO B CO3/IaHNU paboueill mporpaMMel 110 y4eOHOMY MTPEIMETY.

®dusuka SABISETCS  CUCTEMOOOPA3yIOUIMM  JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (PM3HMUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUH, HM3y4aeMbIX XUMHEH, OuoJOrHel, acTpoHOMUEW U (DU3UYECKOU
reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHHS HAyyHOro METoja
MMO3HAHHUSI, TO €CTh CIIOCO0a MOJYyUYEHHUS TOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 rMaBHBIX 3a7a4 (PU3NYECKOro OoOpa3oBaHMsI B CTPYKType OOLIEro
o0Opa3oBaHHsl COCTOUT B (OPMHUPOBAHMU ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH U
MHTEpEca K HayKe y 00y4YaroIuxcs.

N3yuenne ¢u3nku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJIAJCHUE
CJIEIYIOIMMUA KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSATH SBJICHUS;

e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O HUCCIIEI0BAHUS;

e HHTEpPIPETUPOBATH  JAaHHBIE M HCIOJb30BaTh  HAYYHBIC
JI0Ka3aTesIbCTBA JIJISl OJTyYEHHS BBIBOJIOB.

lean wu3ydeHus ¢GU3MKM Ha YpPOBHE OCHOBHOrO oOHIEro 00pa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBarenbHbIX opranm3anusax Poccuiickoit  ®enepauuu, peanu3yroUMX
OCHOBHBIE  00I11€00pa30BaTeIbHBIE MPOTPaMMBbl, YTBEPKAEHHOW pEUICHUEM



Konnernn MunucrtepcrBa npocsenienust Poccuiickoit ®denepanuu (IpoTokoia oT 3
nexadps 2019 r. Ne [1K-4BH).
Henu uzyvyenus: puznkm:

pUOOpETeHUE HHTEpeca MU CTPEMJICHUS OOydYaromuxcs K HaydIHOMY
WM3YUYCHHUIO TPUPOIBI, PA3BUTHE HMX HMHTEIUICKTyaldbHBIX M TBOPYECKHUX
CITOCOOHOCTEI;

pa3BUTHE TIPEJCTABICHUI 0 HAYYHOM METO/Ie TIO3HAHHUS U (POPMUPOBAHHE
HCCIIeIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PECHMS KakK pe3yibTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPHU3UKH;
dbopMUpOBaHUE MPEICTABICHUNH O POJIU (DU3UKHU JUISL Pa3BUTHS JIPYTHUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTAaBICHUH O  BO3MOXHBIX  cepax  Oymymien
npodheCCUOHAIBHON JIESITEIbHOCTH, CBSI3aHHOW C (DM3MKOM, OATOTOBKA K
JagbHEUIIIeMy OOYUYEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHHe 3THX Ieliel MmporpaMMbl 10 ()M3WMKE Ha YPOBHE OCHOBHOI'O
o011ero oOpa3oBaHus 00ECIICUNBACTCS PEIIICHUEM CIICYIONINUX 3aa4:

npuoOpeTeHNUe 3HAaHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSX;

NpUOOpETEHUE YMEHUN OMHUCHIBATh U OOBACHITH (PU3NYECKUE SBICHUS C
WCITOJTh30BAHUEM TTOTYIYCHHBIX 3HAHHM;

OCBOCHHE METOJOB pEIICHHWS TMPOCTEHINNX pacueTHBIX 3amad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJIeIIeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHUI HAONIOAATh TMPUPOIHBIC SBJICHUS W BBITIOJHATH OTBITHI,
nabopaTtopHble pabOThl U IKCIEPUMEHTAIBHBIE  HUCCICIOBAHUS C
UCITIOJIb30BAaHUEM U3MEPUTENBLHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOThl ¢ MH(pOpMaIuen (HU3NIECKOro COJEpIKaHMS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHAIHN3 U
KPUTUYECKOE OIICHNBAaHNE WH(DOPMAITUH;

3HAKOMCTBO €O cdepamu mpodhecCHOHATBHONU JAEATETHPHOCTH, CBI3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMU Ha
JTOCTIKCHUSIX (DU3NYIECKON HAYKH.

Ha uszyuenue ¢usuku (6a30BbI YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoUTCA 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEINIO), B 8
KkJjacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 vaca (3 yaca B Henedto).

[IpennaraeMelii B mporpamMme no (U3MKe MepeyeHb JadOpaTOpHBIX padoT U
ONBITOB HOCUT PEKOMEHIATEIbHBIN XapakTep, YUUTENIb JeIaeT BbIOOp MPOBEACHUS



7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHIAUBUAYAIbHBIX OCOOCHHOCTEH
00yYaroIMXCsi, CIUCKA AKCIEPUMEHTANIbHBIX 3a/JlaHUM, MpeiaraéMbiX B paMKax
OCHOBHOT'0 TOCYJIApCTBEHHOTO dK3aMeHa 1o (pu3uke.



COJAEPKAHME OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u e¢ poJib B NIO3HAHUHU OKPY Ka0IIero MUpa.

@u3znka — Hayka o mpupojae. SBieHus npupoabl. PU3NUECKUE SBICHUS:
MEXaHUUYECKHUE, TEIIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

Ouznueckne BeauuuHbl. W3mepenue ¢uznueckux BenuunH. Duznueckue
npubopsl. [lorpenHocts n3mMepenuit. MexxayHapoaHasi cuCTeMa €IMHHII.

Kak (¢u3uka wu JApyrue €CTECTBEHHbIE HAyKU U3Y4alOT MPUPOIY.
EcrecTBeHHO-HayuUHBIN METOJ TMO3HAHUS: HAOMIOJEHUE, TOCTAHOBKA HAy4YHOIO
BOIPOCA, BBIIBUKEHUE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHHE
HaOmrogaemoro sBiaeHus1. Onucanue GU3NIECKUX SIBJICHUHN C ITOMOIIBIO0 MOJICIICH.

Jlemoncmpauuu.

1. MexaHnyeckue, TEIUIOBbIEC, OJJIEKTPHUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. ®usnyeckue NpuOOPHI U MPOLEeypa MPIMBIX U3MEPEHUN aHAIOTOBBIM U
K poBBIM TPHOOPOM.

Jlabopamopnsie padomul u onvimol.

1. OmpenesneHue IeHbI ICJICHUS KaTbl U3MEPUTEIILHOTO MPUOOpa.

2. W3mepenue paccTosiHUM.

3. U3mepenne o0bEMa )KUIKOCTH U TBEPIOTO TENA.

4. OmnpeneneHue pa3MepoB MaJbIX TEl.

5. M3Mmepenue Temieparypbl MpU TOMOIIM >KUAKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYyPBI.

6. [IpoBenenue uccieoBaHUsI MO MPOBEPKE THIOTE3bl: JATbHOCTh MOJCTa
mapukKa, MymieHHOTO TOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BhICOTA
mycKa.

Pa3znen 2. [lepBoHayajibHbIE CBe/IeHHSI O CTPOCHUM BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIGKYJbI, UX pa3Mepbl. OTMbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTRA.

JIBikeHnue yactuil BemiecTBa. CBsS3b CKOPOCTH JIBUKEHUS YACTHUI[ C
TeMIiepaTypoil. bpoyHoBckoe nBwkenue, auddysus. BzammosmelicTBue dacTHIl
BEIIIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHUSI BEUIECTBA: CTPOEHUE Ta30B, HKUIAKOCTEH U TBEPIbIX
(KpUCTITMYECKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSTHUN BO/IBI.

Jemoncmpayuu.

1. HaOmoneHnue OpoyHOBCKOIO IBH>KEHUS.



2. HaGmronenne nuddysum.
3. HaGmrogenne  siBmeHMil,  OOBSACHSIOMUXCS ~ MPUTSDKCHUEM WU
OTTAJIKUBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padbomul u onvimot.

1. Ouenka JuameTpa aToMa METOJIOM pPAOB (C  UCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJIOJICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl O OOHAPYKEHUIO ACHUCTBUS CHUJI MOJIEKYJISIPHOTO MIPUTSAKEHUS.
Paznen 3. /IBu:xeHue u B3aumMoeiicTBre TeJl.
MexaHnueckoe [BH)XEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh NMPU HEPABHOMEPHOM JIBM>KEHUHU. PacdeTt myTu u
BPEMEHHU JIBUKEHHUS.
SBnenve wuHepuuu. 3aKOH WHEpLHUU. B3auMonenlcTBHE Ten Kak IMpUYHAHA
M3MEHEHHS CKOpPOCTH JBWKEHHMS Ted. Macca Kak Mepa HWHEPTHOCTH Tela.
[TInotHOCTh BemiecTBa. CBSi3b IMJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE
00BbEMa BeIlleCTBA.
Cuna Kak xapakTepUCTHKa B3auMOJeHCTBUS Ten. Cuia yrnpyrocT U 3aKOH
I'yka. I3mepenue cuibl ¢ TOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUSA U CUja
TskecTH. ChJla TSHDKECTH Ha JIpyrux manerax. Bec tena. HeBecomocTs. Crioxenue
CHUJI, HaPaBJIEHHBIX MO OJHOW MpsiMol. PaBHoxeicTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NMOoKosA. TpeHre B IpUpoIe U TEXHUKE.
Jlemoncmpauuu.
1. HaGmroneHne MexaHU4eCcKoro ABM>KCHUS Tea.
2. H3mepenue cKOpOoCTH NMPSAMOIMHENHOTO IBUKECHUS.
3. HaOmronenue siBIeHUS] HHEPIUH.
4. HaOmroneHune n3aMeHeHHs CKOPOCTH MPH B3aUMOJICUCTBUU Tell.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEI.
6. CII0)KEHUE CUII, HAIIPABJICHHBIX O OJHOW IPSIMOM.
Jlabopamopnsle padbomul u onvimot.
1. OnpeneneHue CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapUKa B )KUJKOCTH,
MOJEJIN 3JEKTPUIECKOT0 aBTOMOOMUJIS U TaK Jajee).

2. Ompenenenue cpeHEN CKOPOCTH CKOJIbKEHHS OpYyCKa WM [IapHKa I10
HAKJIOHHOUW TJIOCKOCTH.
OmnpesenieHre IOTHOCTH TBEPJOTO Tea.

4. OmBITHI, TEMOHCTPUPYIOIMINE 3aBUCUMOCTh PacTsDKeHHS (e opMarium)
MPY>XUHBI OT MPUII0KEHHOMN CHUIIBL.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. laBiieHue TBEPABIX TeJ, dKUIKOCTEI M ra3oB.



Jasnenue. CrnocoObl yMEHbIIEHUSI U YBEJIMYEHUs AaBieHus. [{aBneHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00BbeMa, Temmeparypsl. llepemada paBneHus
TBEPJIIMU TEJIaMH, XKUIKOCTSIMU U TazamMu. 3akoH [lackansa. IIneBmaTmueckue
MaIIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIIyOMHBI. [ mapocraTnyeckuid
napanokc. Coobuiaronirecs: cocysl. ['mapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emnn U atmocdepHoe napineHue. [IpuUMHBI CyIIECTBOBAHHUS
Bo3AymHOM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue arMocdepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTo JaBICHUS OT BHICOTHI HAJl YPOBHEM MODSL.
[TpubGops! 1715 M3MepeHus aTMOC(HEPHOTO JTABICHHUS.

JlelicTBUE KUAKOCTU U ra3a Ha NOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxormiaBanue.

Jlemoncmpauuu.
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3aBUCUMOCTb JABJICHHS ra3a OT TEMIIEPATYPHI.

[lepenava naBieHUs KUIKOCTHIO U TA30M.

CooOmraromuecst COCy/Ibl.

['mnpaBnuyeckni mmpecc.

[IposiBrieHue neiicTBUs aTMOC(HEPHOTO 1ABJICHUSI.

3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIBI OT 00BEMa MOTPYKEHHON YacTH
TeJIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIECH CUIIbI BECY BHITCCHEHHOM KUIKOCTH.
VYcnoBue miaBanus TeJl: MIABAHUE WM OTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOIIEHHUS IIJIOTHOCTEN Tesa U KUIKOCTH.

Jlabopamopnwie pabomuel u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B Bojie OT 00bEéMa NMOTPyKEHHOM B
KHIKOCTh YaCcTH TEla.

OmnpeneneHue  BBITAJKUBAIOWMIENM  CHJIBL, JICMCTBYIOIIEWM HaA  TEJO,
MOTPY>KECHHOE B KUIKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAIKHUBAIOIIEH CHUJIBI, ICHCTBYIOIICH Ha TEJIO
B JKHUJIKOCTH, OT MacCCHI TelIa.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKUBAIOIIECH  CUIIBI,
NEUCTBYIOIIIEH Ha TEJIO B JKUAKOCTH, OT O0ObEMa TMOTrPY>KEHHOW B
YKUJIKOCTh YaCTH TeJia U OT INIOTHOCTH JKHIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYHUPOBAaHWE JIOAKU H
OTpeICNICHUE €€ TPY30MOAHEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTH. JHEPrus.
Mexannueckas padota. MOIIHOCTb.
[IpocTble MeXaHU3MBL: pblyar, OJIOK, HAaKJIOHHAas IUIOCKOCThb. IIpaBuio

paBHOBecus pbryara. [IpumeHeHue mnpaBuia paBHOBECUs pblyara K OJIOKY.



«3o0motoe npaBuio» MexaHuku. KIIJ[ mnpocteix mexanmsmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasgs dHeprusa. KuHernueckas W TNOTEHIMAIbHAs OJHEPTUA.
[IpeBpamenre 0AHOTO BUA MEXaHUYECKOW DHEPTUH B APYroil. 3aKOH COXPaHEHHUs
DHEPrUu B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimel.

1. Omnpenenenue pabOThl CUIIbI TPEHUS PU PABHOMEPHOM JIBUXKEHUM TeJa

110 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccnenoBanue ycnoBuii paBHOBECHS pblyara.
3. H3amepenue KII/] HakJTIOHHOM IJTIOCKOCTH.

4. V3yuyeHue 3aKk0Ha COXPAHEHUS] MEXaHUYECKON DHEPTHUH.
8 KVIACC

Pa3pnen 6. TenJioBble siBJICHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYJIPHO--KUHETUYECKOM TEOpPUH CTPOCHHS
BemiecTsa. Macca M pasmepsl aTOMOB M MOJIEKYJ. OIBITBHI, MOATBEPKAAKOLIUE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUU.

Mopnenn TBEpAOro, MXUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannumueckue u amopgusie Tena. OObsICHEHHUE CBOMCTB Ira30B, )KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUN MOJEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHH€E U KaNWJUISIPHBIE ABJIEHUS. TEIIOBOE pACIIMPEHNE U CKATHE.

Temneparypa. CBsi3p TemiepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBUKEHUS
yactull. BHyTpeHHsis sHeprus. CrnocoObl HM3MEHEHMs] BHYTPEHHEW OJHEpIUH:
TerIonepeaadya 17} COBEPILECHHE paboTHI. Bunbl TEIJIONEepEIauHn:
TEIJIONPOBOAHOCTD, KOHBEKLUS, U3ITyYCHHE.

KonnuecTBo TemnoTsl. YnenbHas TEIIOEMKOCTh BelllecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjoBoro Oamanca. IlmaBnenue w
OTBEP/ICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IUJIaBJICHUS.
[TapooOpazoBanue u koujaeHcauus. Mcnapenue. Kumnenuwe. YaenbHas TermioTra
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JaBJICHMSL.

BrnaxnocTs Bo31yXa.

OHeprus TOILIMBA. Y A€NIbHAS TEIUIOTA CTOPAHUS.

[Ipunuunel padotel TemnoBbix apurarened KIIJ[ temnoBoro nBuratens.
TeruioBbIe ABUraTENN U 3aIUTA OKPYKAIOIIEH CPEbl.

3aKOH COXpaHEHUS U IIPEBPALICHUS SHEPTUHN B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue 6poyHOBCKOTO ABUKEHHUSL.
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10.
11.
12.
13.

Hab6monenue muddysun.

HaGntonenue siBieHnii cMaunBaHus U KamWUISIPHBIX SIBJICHUI.
HaG:ronenue TemioBoro pacuimpeHus Tedl.

M3MeHeHue naBieHus raza npu M3MEHEHUU 00beMa U HarpeBaHUM WIIH
OXJIaXKJICHUH.

[IpaBuna uzmepeHus: TeMnepaTyphl.

Buae! Tenonepenayn.

OxJtaxkieHre Mpyu COBEPIIICHUH PaOOTHI.

HarpeBanue ripu coBepilieHUH pabOThl BHEIIIHUMH CUJIAMH.
CpaBHEHHUE TEMJIOEMKOCTEHN pa3IMYHbIX BEILIECTB.
HaGmronenune kuneHus.

HaGnronenue noctossHCTBA TEMIIEpaTyphl MPH TIaBICHUH.
Mojienu TenJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomuel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnBITHI 110 0OHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO TTPUTSKEHUS.
OnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOM COJIM WIIM caxapa.
OnbITHl IO HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenne 1aBaeHUs BO3AyXa B OAJIIOHE IIIPULA.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD AABJIEHUS BO3/1yXa OT €ro
00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl IMHEHHOM 3aBUCUMOCTH JITTUHBI CTOJIOMKA )KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmonenne uW3MeHEHHS BHYTPEHHEM OHEpruu Tejda B pe3yJbTare
TEIIoNnepeaayd U padoThl BHEITHUX CHUJI.

HccnenoBanue sIBJIEHUS TEMIOOOMEHA NMPH CMEIIMBAHUM XOJIOJHOMN U
ropstyer BOJIBI.

OnpeneneHne  KOJIMYECTBA  TEIUIOThL,  IOJIYYEHHOTO  BOJOM  mpu
TEMJI000MEHE C HATPETHIM METAIMYECKUM HUIUHAPOM.

Ornpenenenne y1eabHOM TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue mporecca NCrapeHusl.

OrnpeneneHne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Onpenenenne yaeIbHON TETUIOTHI TUIABJIEHUS JIb/A.

Pa3nen 7. JiekTpuiyecKkrue 1 MATHUTHBIE SIBJICHUS.

OnexkTpu3aums Tenl. J[Ba pona dIEKTpUUYECKHX 3apsaiaoB. B3ammopencraue
3apspkeHHbIX  Ted. 3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJ OT BEJIMUUHBI 3apsII0OB U PACCTOSHUS MEX]Y TEJIaMH).

Onektpuyeckoe mnone. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [lpuHuun

CYIICPIIO3UIHHN IJICKTPUICCKUX MoJICH (Ha Ka4CCTBCHHOM ypOBHe).



Hocurenn snekTtpudecknx 3apsaoB. DJIEMEHTAPHBIM AIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpoBomHMKM W JOHUAJNEKTPUKHA. 3aKOH  COXPaHEHUs
AJIEKTPUYECKOTO 3apsaaa.

DIJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAaHHSI 3JIECKTPUYECKOTO TOKA.
Uctounuku mocTossHHOTO TOKA. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUHN TOK B JKUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpsHKEHUE.
ComnpoTuBiieHHE TPOBOJHUKA. YIEIBHOE CONPOTUBIICEHHE BeliecTBa. 3akoH Oma
I ydactka nenu. llocimemoBarenpHO€ UM IMapajUleIbHOE  COSIUMHEHUE
MIPOBOJHUKOB.

PaGota u MONIIHOCTB »AJEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKHUE LENU U MOTPEOUTENN IIEKTPUYECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTossHHBIE ~ MarHWTHL.  B3anMOJENCTBME  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe none. MarHuTHOE ToJie 3eMJIM U €ro 3HAYCHUE IS )KU3HU Ha 3eMIIE.
OnbiT  Opcrena. MarHuTHoe T1oOJie  AJIEKTpUYECKOro Toka. IIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBHE MAarHUTHOTO I0JI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSHHOTO TOKa. Vcmonp30BaHWE SJIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel @apanes. SBneHne 35eKTpoMarHuTHOW nHAyKuuuU. [IpaBuio Jlenua.
DIIeKTpOreHeparop. Crnoco6bl IIOJTyYECHUS 3JIEKTPUYECKON DHEPIUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HICTOYHUKAX YHEPTHUU.

Jlemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poaa 3IEKTPUYECKUX 3apsIIOB U B3aUMOJICVCTBUE 3apSIKEHHBIX TEIL.
Y CTpONCTBO U IEUCTBUE JIEKTPOCKOIIA.
DNEeKTpOCTaTUYECKas MHIYKIIUS.
3aKOH COXpaHEHUS HJIEKTPUUECKUX 3aPSI0B.
[IpOBOIHUKY U JUINEKTPUKHU.
MonenupoBaHu€e CUIOBBIX JJUHUAN AJIEKTPUUECKOTO OIS,
M cTOYHUKYN OCTOSIHHOTO TOKA.
J1eMCTBUS AIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUJIKOCTH.
. 'a30BbIl pa3ps.
. I3mepeHune cuiipl TOKa aMIepMeTpoM.
. I3MepeHne 3JIeKTpUYECKOT0 HAPSIKEHNS BOJIbBTMETPOM.
. PeocraTr u MarasuH COIpOTUBIICHUN.
. B3auMoielicTBHE MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBanue HEBO3MOKHOCTH Pa3/ACIICHUS TIOJIFOCOB MarHUTa.
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17
18
19
20
21
22
23
24

25

. MoaenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe noJjie Toka. IJEeKTPOMArHHmT.

. JlelicTBME€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKA.

. UccriemoBanue SIBICHUS JIEKTPOMArHUTHOM MHTYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIlpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

. DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONACHHWIO DJICKTPU3AMU  Tel HWHAYKIMEH H TpH
CONIPUKOCHOBEHUH.

UccnenoBanne JEeUCTBUA DJIEKTPUYECKOTO TIOJSI HA TMPOBOAHUKU U
JIARJICKTPUKHU.

COopka u poBepKa padOoTHI AIEKTPUISCKON TSN TMTOCTOSTHHOTO TOKA.
N3mepenue v peryimpoBaHue CUJIbl TOKA.

N3MepeHue 1 peryanpoBaHue HANPSIAKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Yepe3 pe3ucTop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSLKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JIMHBI, IUJIOMIAJU IOMNEPEYHOIO
CCUCHMS U MaTepuara.

[IpoBepka mpaBmia CIOXKEHUS HANPSKEHUN MOpU MOCIEA0BATEILHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CUJIBI TOKA TpPHU MapaJIEIbHOM COCIUHEHUU
pE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.
OnpeneneHde MOUIHOCTA — AJIEKTPUYECKOTO TOKA, BBIACISEMONM Ha
pe3ucTope.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UJIYILETO YEPE3 JIAMITOUKY, OT
HaIpsUKEHUS HA HEW.

Onpenenenue K111 narpeBatesi.

HccnenoBanne MarHUTHOTO B3aUMOCHCTBHS TOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOrO MOJsi  TMOCTOSHHBIX ~ MAarHUTOB MPU  HX
00BEIMHEHNH U PA3IACIICHHUH.

HccnenoBanue 1elCcTBUA SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnBITEI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI  B3aUMOJCHCTBUSA
KaTyIIKM C TOKOM M MarHura OT CWJIbl TOKa WM HaIlpaBJIICHUS TOKa B
KaTyLIKe.

18. MI3ydeHnue 1eMCTBUsI MArHUTHOIO T10JI1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydyeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenue KI1/] anmekrpoaBurateibHON yCTAHOBKH.

21. OOBITBI O MCCIEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOW WHIYKIWH:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUs M HANPABICHUS WHAYKLIHOHHOIO

TOKA.
9 KJIACC

Paspnen 8. Mexannueckue siBJICHUs.

Mexanuueckoe aABwkeHUE. MarepuanpHag Touyka. Cucrema oOTcuera.
OTHOCHUTENIBHOCTh MEXAHUYECKOIO0 JBHWKEHHA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOE NpsMOIMHENHOE NBMKeHUE. CpenHsss 1 MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOycKopeHHOE mpsiMONIMHEHHOe aBMkeHue. (CBoOoaHOE
nagenue. OneITe! [ amuies.

PaBHOMepHOE nBUKEHHE MO OKpYKHOCTH. [lepuon m dacrora oOpamieHus.
JIuneiiHas v yrioBasi CKOPOCTH. LIeHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBsii 3akoH HeroToHa. Bropoit 3akon Herotona. Tperuii 3akon HeroTona.
[IpuHIMI CyneprIO3uLIMuU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuiia TpEHUs CKOJIbKEHUs, CHJla
TPEHUs MOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSDKECTHM M 3aKOH BCEMHUPHOIO TATOTEHUs. Y CKOpeHHE CBOOOIHOTO
nageHus. JIwxenue ruiaHer BOKpyr ComHua. IlepBasg xocmudeckas CKOpPOCTb.
HesecoMocTs 1 nieperpysku.

PaBHOBecue matepuanbHON TOUKU. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPOTO TeJa C 3aKPEINICHHOM OChIO BpalleHus.. MoMeHT cuiibl. LleHTp TsxecTn.

Nmnynec tena. M3menenne mvmysbea. UMmynibe critbl. 3aKOH COXPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannueckass pabora U MouiHOCTh. PaboTa cuil TsKeCTH, YNPYyrocTH,
TpeHus. CBs3b dHepruu u padoTsl. [loTeHnManbHas sHeprus Tena, NOJAHATOTO HaJ
ITOBEPXHOCTHIO 3eMiId. [loTeHIManpHas 3HEPrust CkaTou NpyKUHbl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKON DHEPrUH. 3aKOH COXPAHEHUs MEXAHUYECKOU
JHEPIUH.

JHemoncmpauuu.

1. HaOmroneHre MEXaHM4EeCKOT0 IBUKEHHUS TEJIa OTHOCUTEIBHO Pa3HBIX Tell

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

CpaBHeHUE TyTEW M TPACKTOPHM JIBUKECHUS OJHOTO M TOTO K€ Tella
OTHOCHUTEBHO PAa3HBIX TEJI OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSAMOJIMHENHOTO ABUKEHHS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHHSL.

HaOnronenue qBUKEHUS TeJla M0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBJICHHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM  JIBHYKEHUH
OTHOCUTEILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTh YCKOPEHUS Tella OT MACChl T€Ia U JECUCTBYIOLIEH HA HETO
CUJIBI.

Habmronenne paBeHCTBa CUJI ITPU B3aUMOJIEHCTBUU Tell.

H3MeHeHune Beca Tesia Ipu yCKOPEHHOM JABHMKEHUH.

[lepenava uMitynbca Ipu B3aMMOJICUCTBUM TEN.

[IpeoOpazoBanust SHEPTUH MTPU B3aUMOICUCTBUH TEJl.

CoxpaHeHne UMITYJIbCA PU HEYTIPYTOM B3aUMOACHCTBHM.

CoxpaHeHue UMITyJIbca Mpu aOCOIIOTHO YIPYTOM B3aUMOICHCTBHH.
HaGnronenue peakTHUBHOTO JIBMXKCHHUS.

CoxpaHeHne MEXaHUYECKON SHEPTUU MPU CBOOOITHOM IaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUH MPU ABUKEHUH TEJa MO JEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa i pasroHa M JAJIBHEMIIETO PaBHOMEPHOIO
JBUKEHUS IIAPUKA I TEJIEKKU.

Omnpenenenve cpeaHe CKOPOCTH CKOJBbKEHUs OpycKa WM JIBHXKEHUS
IapYKa 10 HAKJIOHHOM IIOCKOCTH.

OnpeneneHne yCKOpPEeHHUs Tela IPU PABHOYCKOPEHHOM JBWXXEHUU 11O
HaKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTHM MYTH OT BPEMEHHM INPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THUIIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM JBMXKEHHM O€3
HAa4YaJIBHOM CKOPOCTH IIyTH OTHOCATCS KaK psAJ HEYCTHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAaJIBHOTO JTaBJICHUSI.

Onpenenenne KO3PPUITMEHTA TPEHUS CKOIbKEHUS.

Onpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenre paboThl CUIIBI TPEHUS NMPU PAaBHOMEPHOM JBMKEHHMM Tela
110 TOPU30HTAIBHON MTOBEPXHOCTH.



10. Onpenenenrve pabOThl  CHJIBI YINPYrOCTH TIPU  MOJIBEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOJABUKHOTO U MOBUKHOTO OJIOKOB.

11. 3yueHue 3aKOHa COXpaHEHUS SHEPTUH.

Pasjnen 9. Mexannuyeckue KoJieOaHusi U BOJHBI.

KonebarensHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJCOAHU: IEPUOI,
4acToTa, aMIUIMTy1a. MaTeMaTU4eCKUd U MPYKUHHBIA MasTHUKU. [IpeBpamienue
SHEPruu MpU KojaeOaTeIbHOM JBUKCHUU.

3aryxaromue  KojeOaHus.  BpiHykneHHble — koseOaHusa.  PesonaHc.
Mexannueckue BOJHBL. (CBOWCTBa MEXaHMYECKMX BOJH. lIpomonpHble U
nonepeyHble BOJIHBL. [[TMHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaHEHHS.
MexaHuvecKkue BOJHBI B TBEPIOM TeJle, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. Hppa3Byk u
yABTPa3BYK.

Jemoncmpauuu.

1. HaGmronenue kosiebaHuM TeJ MOJ JECHCTBUEM CHIIBI TSXKECTH M CHIIbI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmronenre BoIHYXIEHHBIX KOJIEOaHUM 1 pe30HaHCca.

PacnipocTpanenue npo10bHBIX U TOMIEPEUHBIX BOJIH (Ha MOJIEIIH).
HaGmroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYyCTHUYECKHUI pE30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. OmpezneneHre 4YacTOTbl U MEpUOAA KOJEOAHMM  MaTeMaTU4eCcKOro
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MasiTHUKA.
2. OmpenesneHuie 4acTOThI U EPHOJA KOJEOAHNN PYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEPHUO/JIa KOJIeOaHUH MOIBEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IIEpUO/1a KOJICOaHUH MPY>KMHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. IIpoBepka He3aBUCUMOCTH NEpHOa KoJeOaHui rpy3a, MOABEIIEHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KoseOaHui
IPYKUHHOTO MasiTHHKA OT MacChl IPy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHust CBOOOIHOTO Ha/ICHUSL.
Paspaen 10. DiiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTpOMarHuTHOE  IOoJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBONMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »3meKTpoMarHUTHBIX BOJH. Mcmonb3oBaHHe
ANIEKTPOMATHUTHBIX BOJIH JUJISI COTOBOW CBSI3U.



DnekTpoMarauTHas npupoaa ceera. CkopocTs cBeTa. BoIHOBEIE CBOKCTBA
CBeTA.

Jemoncmpauuu.

1. CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsle padbomul u onvimol.

1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

Tenedona.

Pasnen 11. CBeToBbIe sIBICHUS.

JlyueBas  mogzens  cBera.  Mcrounukm ~ cBera.  [IpsamosmHenHoe
pacnpoctpaHenue cBera. 3atMenus Connna u Jlynel. Otpaxenue cera. [lnockoe
3epKaIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpesnomiieHHs cBeTa. l[loiHOe BHyTpeHHee
OTpaKeHUE cBeTa. VCNoap30BaHME TIOJMHOTO BHYTPEHHErO OTpPa)XKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xom onyuwedt B smH3e. OnThueckas cucTema (Qoroarnmnapara,
MUKpOCKONa M Teneckona. ['ma3 kak onruueckas cucrema. bBiM3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HeroTona. CrnokeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus ceera.

Jemoncmpauuu.

[IpsiMonMHEITHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue uzoOpaxeHui B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

Onrtuueckuii CBETOBO/I.

Xox ayuel B coOuparoiei JIMH3e.

X0 Iy4en B pacCEUBAIOIIEH JIMH3E.

[Tony4enue n300pakeHui ¢ TOMOIIBIO JIMH3.

[Tpuniun aeicTBus Goroanmapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mopensb riasa.

11. Pa3nosxxenue 6e10ro cBeTa B CIIEKT).
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12. [lomydenue 6€510ro cBETa NpU CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnsie padbomul u onvimot.

1. HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIyda OT yTJia
MaJICHUSI.

2. M3ydeHue XxapakTepUCTUK U300paKeHUs IpeIMETa B TIIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YTJia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJia
MaJICHUs] Ha TPAHUIIE «BO3TyX—CTEKIIO».



4. TlomyuyeHue n300paxeHUI ¢ TOMOIIBIO COOMPAIOLIEH JINH3HI.

5. OmpeneneHue GOKYCHOTO PaCCTOSHUS U ONITUYECKON CUITbI COOMPArOILen
JIMH3BI.

6. OnbITHI IO Pa3yI0KEHUIO OEJIOTO CBETA B CHIEKTP.

7. OnBITHI IO BOCIPUSATHUIO [IBETA MPEIMETOB MTPU UX HAOIIOJCHUH Yepe3
[[BETOBBIC (PUIIBTPBHI.

Pa3zpnes 12. KBaHnTOBBIC SIBJICHUS.

Omnswitel Pezepdopaa n manerapnas mojens atoma. Mozens atoma bopa.
Hcnyckanue u nornomenne csera aromom. KBaHThI. JInHEeH4YaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHrne aTOMHOIO
anpa. Hyknonnas wMozens aromMHoro sapa. HM3zorombel. PannoakTuBHBIE
npespauienus. [lepuos nonypacmnajga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsAI0BOIO MU MACCOBOTO YMCEIL.
OHeprusi CBA3M aTOMHBIX saep. CBA3p Maccel M dHepruu. Peaknmm cuHTe3a H
nenenus saep. crounuku snepruu ConHIa U 3BE31.

Anepnas sHeprervka. J[€MCTBHS paaMOAKTHBHBIX H3IYyYECHHU HA JKUBBIC
OpPTraHHU3MBI.

Jemoncmpauuu.

1. CHexTpsl U3Ty4YEHUS U TIOTJIOLICHHMS.

2. CHexTpbl pa3In4HbIX I'a30B.

3. CoekTtp BogoOpoO/a.

4. Habmonenue TpexoB B kamepe Buiibcona.

5. Pabora cueTurka HOHU3UPYIOIIUX U3TYYEHUH.

6. Perucrpanus u3inydeHus IpUPOAHBIX MUHEPATIOB U MIPOIYKTOB.

Jlabopamopnwie pabomuel u onvimel.

1. HaOmnroneHue CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3TYYEHHUS.

2. HccnepoBaHue TPEKOB: U3MEPEHUE PHEPTUN YACTHIIBI [0 TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. W3mepeHue paaroakTMBHOTO (OHa.

IHoBTOPHUTEIHHO-00001HAIOIIHI MOAYIb.

[ToBTOpHTENTBHO--0000AOIINK MOYJIb IPEAHA3HAYEH JUIsl CUCTEMATU3ALIUH
u  0000mIeHUsT MOPEIMETHOTO  COJIEpkaHUSI W OMNbITa  JICSITEIBHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUU BCEro Kypca (PU3UKHU, a TaKXKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYAAapCTBEHHOMY »JK3aMeHy M0 (¢u3uke s oOydaromuxcs,
BbIOpABIIMX ATOT YUEOHBII IpeaAMET.

IIpy M3yyeHun JAHHOTO MOJYJS PEAIN3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JESTeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0o0yueHus, (dopMmupyercs
€CTECTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBaHUS



SBJICHUM TIPUPOJBI W TEXHUKH, OBJAJCHHEC YMEHUSMH OOBSCHITH (PU3MUecKue
SBJICHHSI, TIPUMEHSS TIOJYUCHHBIC 3HAHWS, pemarh 3aJadd, B TOM YHCIIC
KaueCTBEHHBIC U DKCIICPUMEHTAJIbHBIC.

[IpyuHUMNIMATBEHO AEATENBHOCTHBIA XapaKTEP JAHHOIO pas3feia peaausyeTcs
32 CUET TOro, 4YTO OOy4Yarolluecs: BBIMOJHSIIOT 3aJaHus, B KOTOPbIX UM
Mpe1J1araeTcs:

Ha OCHOBE IIOJYyYCHHBIX 3HAHMM paclio3HaBaTh W HAyYHO OOBICHATH
dbu3uYecKre ABJICHUS B OKPY KaloIel MPUPO/Ie U MOBCEAHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METObI UCCIICOBAHMS (PU3HMUYECKUX SBJICHUM, B TOM
YHUCIIE JJIS IPOBEPKH TUITOTE3 U TIOJTYICHHS TEOPETUICCKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBHI HAmMOOJIee BAXKHBIX JOCTIKCHHUNW COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTHUYECKOTO UCIIOIH30BaHUS PA3IMUYHBIX HCTOYHHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHIOB
SHEPTHH.



IIJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHUs HAIPABICHO

Ha JIOCTW)KEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare n3ydenus GU3MKA HA YPOBHE OCHOBHOTO 00IIIET0 0Opa30BaHUS

y 06yt1ar0meroc;1 6y,Z[YT C(bOpMI/IpOBaHBI CiIcaAyromue JUIYHOCTHBIC PC3YyJIbTAThI B
qacCTu:

1) naTpMOTHYECKOTr0 BOCIIUTAHUS

— MPOSIBJICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
duznyecKoil HayKu;

— IIECHHOCTHOE OTHOIIICHUE K JTIOCTIKCHUSIM POCCUNCKUX YUCHBIX--(U3HUKOB;

2) rpamaaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TMpOoOJIeM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHCHHEM
TOCTHKEHUH (PU3MKH;

— OCO3HAHME BAXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLIMUIIOB B JCATEIBHOCTU
YYEHOT0;

3) 3CTEeTU4eCKOro BOCIIUTAHUS

— BOCHPUSITUE ICTETUUECKUX KauecTB (PU3UYECKOW HAYKHU: €€ TapMOHUYHOIO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

— OCO3HaHWE IICHHOCTH (HU3NYECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHMM, Ba)KHEHIIEH COCTAaBIISIIOIICH
KYJBTYPHI;

— pa3BUTHE HAY4YHOU JHO003HATEIHHOCTH, MHTEpPECa K MCCIICI0BATEIbCKON
JIEATEIIbHOCTH;

5) dopvupoBaHusi  KYJbTYpPbl 310POBbSI M  JIMOIHMOHAJIBLHOIO
0/1aronosy4yus:

— OCO3HaHHWE IIEHHOCTH Oe€30MacHoro oOpa3a J>XKH3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH TIPaBUJ OE30MAaCHOTO ITOBEACHUS Ha
TpPaHCIIOPTE, Ha JOporax, C JJIEKTPUUYECKUM U TEIUIOBBIM 00OpYyJOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— cpOopMHPOBAaHHOCTh HaBBIKA pedJIeKCHMU, TpU3HAHHWE CBOECTO IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y JPyroro 4yejoBeKa;

6) TPY10BOT0 BOCIIUTAHMS:

— AKTUBHOE ydYacTHe B pEIICHWM TMPAKTUYSCKHX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHONM OpraHu3alud, Topoja, Kpas) TEXHOJIOTHYECKOW |



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOIMMUX B TOM YHCIC U (PU3NIECKUX
3HAHMM;

e — HMHTEPEC K MPAKTUICCKOMY U3YICHHIO TPOQECCHil, CBI3aHHBIX C (PUNKOMH;

e 7)3K0JIOTHYE€CKOT0 BOCIIUTAHUS:

e — OpHEHTAIMS Ha TPUMEHCHHE (PU3MYECKUX 3HAHUW ISl pelIeHMs 3a7ad B
00JIaCTH OKpYKalollel cCpejbl, IJIaHUPOBAHMUS IIOCTYIIKOB M OIGHKH HX
BO3MOYKHBIX MOCIICICTBUN I OKPY>KAIOIIEH CPEIbI;

e — OCO3HaHHE TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MpOoOjeM M IMyTed HX
pelIeHus;

e 8) ajanTanum K M3MEHAIOMIUMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTH BO B3AUMOJACHCTBUM TIPU BBIMNOJHEHUU WCCIEIOBAHUN U
MPOCKTOB ()U3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
TPYTHX;

e — TOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Y€pe3 MNPAKTUYECKYIO
JICATCIbHOCTD;

e — MOTPEOHOCTH B (DOPMUPOBAHNH HOBBIX 3HAHHM, B TOM YHCJIE (POPMYITHPOBATH
UJIeH, TIOHSATHS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHHE NE(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1aCTH
buzukwy;

e — IUJIAHUPOBAHHE CBOETO PA3BUTHSI B NMPUOOPETEHUM HOBBIX (DHU3UUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIU3UPOBATH U BHISBIISTH B3AUMOCBSI3H IIPUPO/IBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BAaHUEM (DU3UIECKUX 3HAHUN;

e — OIICHKA CBOUX JCWUCTBUM C YUYETOM BIIMAHHUSA Ha OKPYKAIOIIYIO CpEny,
BO3MOKHBIX TJI00aJIbHBIX TOCJIEACTBHI.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHuUs mporpamMMbl MO (PU3MKE Ha YpPOBHE OCHOBHOTO
obmero oOpa3zoBanus y obydaromierocs OyayT chopMupoOBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATLHBIE YUCOHBIC TEHCTBHS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  ydeOHbIE  JEHUCTBUS,  PETYJISTHUBHBIC
yHUBEpCaIbHbIC yUeOHbIC TICUCTBUS.

Ilo3naBaTejibHBIE YHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH

Ba3oBble Jjornueckue AeiicTBUA:



BBISIBIISITH M XapaKTE€pPU30BATh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(s1BJICHUN);

yCTaHABIIMBATh CYHIECTBEHHBIN MPU3HAK KIACCU(UKAIIUNA, OCHOBAHUS IS
000011IeHHs U CPABHEHUS,

BBISIBJISAITh 3aKOHOMEPHOCTHU U MMPOTHUBOPEYMS B pACCMATPUBAEMBIX (haKTaXx,
JTAaHHBIX U HAOJIIOJIEHUSAX, OTHOCAIIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISIT NIPUYUHHO--CJIE/ICTBEHHBIE CBSI3U MPU U3YyYEHUU (UBNUYECKUX
SBJICHH WU MPOILIECCOB, JI€JaTh BBIBOJABI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUEHUH, BBIBUTATh THIIOTE3B O B3aMMOCBS3SIX
(bu3nYECKUX BENYMH;

CaMOCTOATENIHO BBIOMpaTh C€Hoco0 peleHus ydeOHOH (u3nyeckon
3aaul (CpaBHEHUE HECKOJIbKMX BapMAaHTOB pPEIICHHUs, BBIOOp HambOojee
HOJIXOJSIIETO C yYETOM CAMOCTOATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBbie ucciienoBarTe/IbCKue 1eHCTBUS:

HCITOJIB30BATh BOIIPOCHI KAK MUCCIIEIOBATEIBCKAN NHCTPYMEHT ITO3HAHMS;
IIPOBOAUTH 110 CAMOCTOSITEIILHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
¢u3nyecKkuil SKCHEPUMEHT, HEOOJBIIOE HCCIEeI0BaHUE (PUINYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAILIHIO,
ITOJIYYEHHYIO B XOJI€ HCCIIETOBAHUS WUJIN IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTH 0OOOIIEHUS U BBIBOJBI IO Pe3yJibTaTam
IPOBEJCHHOIO HAOJIIO/IEHUS, OIIbITA, UCCIICJOBAHMS;

IPOTHO3MPOBATh BO3MOXKHOE JajbHeWmee pa3BUTHE  (UBHUECKUX
MPOLIECCOB, @ TAK)KE BBIJIBUTaTh MPEATOI0KEHHS 00 UX Pa3BUTUH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c ungopmanueii:

IIPUMEHSATH Pa3IMYHbIE METO/bI, HHCTPYMEHTBI U 3aIIPOCHI IIPU MIOUCKE U
orbope WHGOPMAIMK WM JAaHHBIX C YY4E€TOM NPEIIOKEHHOW ydeOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpeACTaBICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHUMAJIBHYIO (OpMYy MpEJCTaBICHUS
uHGOpMAIlMM W WUIIOCTPUPOBATh pEIIAEMble 3a/ayll  HECIOKHBIMH
CXE€MaMH, IuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBbIE YHMBeEPCAJIbHbIE yUeOHbIEe 1eiiCTBUA:

B X0Ji¢ OOCYXXJIEHHsI y4eOHOTO MaTepuaia, pe3yJbTaToB J1Ia00paTOPHBIX
paboT M MPOEKTOB 3a7]aBaTh BOIPOCHKI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAICIICHHBIC HA PEIICHHWE 33aJa4d W TOAJCpKaHUE
01arokenaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYXXIEHUSMH JPYTUX YYACTHUKOB
Juanora, oOHapyXUBaTh pa3IM4YMe U CXOACTBO NO3UIIMIL;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTAaBIATh PE3yIbTaThl BBIIOJHEHHOIO (PU3NYECKOTO OIBbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCIOJB30BAThb  MPEUMYLIECTBA  KOMAaHJHOM U
WHIUBUIYyAIbHOW pabOThl TpH PEIIEHHMH KOHKPETHOM (PU3HYECKOU
POOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e¢ JOCTHXKEHHUIO: paclpelenarTh pojiu, o0CyXJIaTh MNpOLECcCh HU
pe3yJIbTaThl COBMECTHOUM padOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
BBIIIOJIHATH CBOIO YacTh PabOThI, TOCTUIass KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAINPABICHUIO M KOOPAUHUPYS CBOM JEHCTBHUS C JPYTUMH
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KAauye€CTBO CBOErO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO CPOPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PerJISITI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH

Camoopranuzanmus:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIHUX
JUTS1 pelieHns QU3HNYECKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX [OAXOJAAX MPUHATHA  PELICHUM
(MHIMBUAYaJbHOE, MPUHATUE PEUIEHUS B TPYIIE, NPHUHITHE PEIICHUM
TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pEIIeHUs PU3NYECKON 3aauu UIIH
IJlaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh MTPEJIaraéMble BAPUAHTHI PELLICHU;
JienaThb BbIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJII), IMOIIMOHAJILHbIN MHTEJLJIEKT:

JIaBaTh aJIEKBATHYIO OLIEHKY CUTYallMy U MPEeJIarath IJIaH €€ U3MEHEHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTUXKEHUSI  (HEIOCTUXKEHUS) PE3yIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETECHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHUCJIE B XOJ BBINOJHEHUS
(Gu3MYECKOro HcCAeAOBaHUS WM MPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIMXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HHMKIIMX TPYIHOCTEMN;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIEJIN U YCIIOBHSIM;

CTaBUTb ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WU AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYTroro;



npU3HaBaTh CBOC MPABO HA OIMMOKY MpPU PEIICHUN (PU3UUECKHX 3a/1a4 WIH
B YTBEP)KICHUIX HA HAYYHBIE TEMBI U TAKOE YK€ IPaBO IPYroro.

IHPEJMETHBIE PE3YJIBTATDI

K xoH1y oOydenus B 7 KJjiacce npeIMeTHbIE pe3yJIbTaTbl HA 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yJaIOIINXCSl YMEHUI:

UCIIOJIB30BaTh  TOHSATHS:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUS,
HaOJIIOICHUE, SKCIEPUMEHT, MOJEJNb, TUIIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMUMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPACKTOpHUsA, PaBHOACHCTBYIOLIAs
cuna,  gedopmanus  (ympyras, — IUIacTU4YeCKasl),  HEBECOMOCTD,
COOOIIAIOIINECS COCYbI;

paznuyath sBiacHUSA (Auddy3us, TEIIOBOS ABUKCHUE YACTHI] BEIICCTRBA,
paBHOMEpPHOE  JBWKEHHWE, HEPAaBHOMEPHOE  JBIDKCHHE, HWHEPIHS,
B3aMMOJICUCTBUE TEJ, PaBHOBECUE TBEPHBIX TEN C 3aKPEIJICHHOW OCKIO
BpalleHusi, mepenaya JaBiCHUS TBEPABIMU TeJaMHU, XKUIAKOCTIMU U
razamyd, arMocdepHoe JlaBlieHHEe, IUIaBaHWE TeJ, MPEeBpaIlCHUs
MEXaHUYECKON JHEPTUM) MO ONHUCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YUYEHHBIX  (DU3UYECKUX  SIBICHUH B
OKpY’XKalollleM MHpEe, B TOM 4YHCIe (PU3nyYecKue SBICHUS B TPHUPOJE:
PUMEPHI ABUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B KWUBOH M HEKHWBOU
NpUpoje, ACHUCTBHUE CHUIIBI TPCHHS B TPUPOJEC W TEXHHUKE, BIUSHUC
aTMOC(EPHOTO JTAaBJICHHS Ha XKWUBOW OpraHW3M, ITUTABaHUE PHIO, PhIYArd B
TeJIe YeJoBeKa, MPU ATOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
ONHCHIBATh M3YYCHHBIC CBOMCTBA TEN W (DU3UUCCKUEC SBICHHUSI, UCTIOIB3YS
¢duzmyeckre BeMMUMHBI (Macca, O0OBEM, TUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWia TPEHUs, JaBlieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOINIAS CUJIA, MEXaHUuYecKas paboTa, MOIIHOCTb, IJICYO CHJIBI,
MOMEHT CHJIBI, KOI(DPUIMEHT TIOJIE3HOTO JCHCTBUS MEXaHHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAs DHEPrus), MPU OINHWCAHUUA IPABUIHHO
TpakToBaTh  (U3UYECKUN  CMBICT  HCIOJB3YEMbIX  BEIUYHMH, UX
000O3HaueHUs W EAUHUIIBI (DU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYIO BETUYMHY C JPYTUMHU BEIMYWHAMU,
CTPOUTH TPpaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH;



XapaKTEepU30BaTh CBOMCTBA TeJl, (PU3MYECKHE SBJICHHUS U TIPOLECCHI,
UCIIOJIB3YSl MPaBWIa CIOKEHUST Cuil (BIOJIb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackainsd, 3akoH Apxumeza, paBUJIO paBHOBECHS pbryara (0110ka),
«30JI0TO€ TPABWJIO» MEXAHWUKH, 3aKOH COXPAHECHHS MEXaHWYECKOU
OHEPruH, TPHU OITOM JlaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA H
3aIMChIBATh €70 MATEMATHYECKOE BBIPAKEHHUE;

OOBACHATH (pU3MUECKUE SBICHMSI, IPOLECCHl U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUW IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHUX IIIaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UYECKUX
SBIICHUH, PU3NIECKIX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTh pacyeTHbIE 3ajadyd B 1—2 JEHWCTBUSA, HUCIONB3Ys 3aKOHBI U
(GopMyJibl, CBA3BIBAIONIME (PU3NYECKUE BEJIMUYMHBI: HA OCHOBE aHaIU3a
YCIJIOBUS 3aJ]au 3allMChIBaTh KPAaTKOE YCJIOBUE, MOJACTABIATh (PU3MUECKHE
BEJIMYMHBI B (DOPMyJBl U TPOBOJUTH PACUCThl, HAXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOMMBIE JUIsSl PELICHUs 337a4, OUEHUBATh PEATMCTUYHOCTD
MOJIy4€HHOU (pU3NUECKON BETUUNHBI,

pacno3HaBaTh HPOOJEMBI, KOTOpPbIE MOXHO pEHIUTh IPU MOMOIIU
($u3NYECKUX METOOB, B ONNMCAHUM MCCIIEAOBAHUS BBIJEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TunoTesy),  pasiauyaTb U HMHTEPIPETHPOBAThH
NOJIyYEHHBI pe3yJIbTaT, HAXOAWTh OIIMOKM B XOJ€ ONbITa, JAeNiaTh
BBIBO/JIBI T10 €T0 pE3yJbTaTaM;

NPOBOJIUTH ONBITBI MO HAOMIOACHUI0 (DU3UUECKUX SIBICHUN WU
duznyeckux CBOJCTB TEN: dbopMynupoBaTh IIPOBEPsIEMBIE
IPEIO0JIOKEHUS, COOMpaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000py10BaHus,
3aMKChIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATD NPSIMBIE W3MEPEHUs PACCTOSIHUSA, BPEMEHH, MAacChl Tena,
o0beMa, CHUJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJIOIOBBIX U
nu(poBbIX MPUOOPOB, 3alMCHIBaTh IOKa3aHUs TMPUOOPOB € YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJNTDH MCCIEAOBAHNE 3aBUCUMOCTU OTHON (PU3UUECKON BEIIMYUHBI OT
JPYrol C HCHOJB30BAHMEM MPSIMBIX H3MEPEHUU (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIIKYLIErOCs TeJla OT BPEMEHU JBWKEHHUs Tella, CHUIIbI
TPEHMSI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CWJIBI TPEHHUS OT IIOIIAN COPUKOCHOBEHHMS TEJI, CHJIBI
YOPYTOCTH OT YJUIMHEHUS MPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPY>KCHHOW YacCTH TeJla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJO0, YCIOBHMA
IUTABaHMSI TEJI, YCIOBUN paBHOBECHUS pbluara M OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHMM  Y4E€OHOrO HCCJIENOBaHMs, COOHMpaTh YCTAHOBKY U
BBITIOJHATh WM3MEPEHUs, CIeays MNPEUIOKCHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYECHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUJE
NpEJUIOKEHHBIX TaONMI U TpadUKOB, J€NaTh BBIBOABI IO pe3ysbTaTaM
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUIKOCTM W TBEPAOTO TeNa, CHJIA TPEHUS CKOJIBKEHUS,
JaBJI€HME  BO3/AyXa, BBITAJKMBAWOIIAs CWUJA, JCHCTByomas Ha
HOTPYKEHHOE B JKUAKOCTb TeJ0, KOA(P(UIUEHT IMOJIE3HOTO JEHUCTBUS
OPOCTBIX MEXaHU3MOB), CIIEAys MPEAJIOKEHHONM MHCTPYKIMM: TpHU
BBITIOJTHEHUH W3MEpPEHUN COOMpaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY U
BBIUUCIISTH 3HAYEHNE NICKOMOW BEJIMUMHBI,

coOJII01aTh MpaBUila TEXHUKKA 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIIIUECs COCyAbl, OapoMmerp,
phlyar, NOJBUKHBIM U HEMOABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKkTepU30BaTh MPUHIUMBI JAEUCTBUA HU3YUYEHHbIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OmucaHus (B TOM YHCIE:
HNOJIINITHAKH, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUAN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONIB3YS 3HAHHUS
O CBOMCTBaxX (pU3MYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKHE 3aKOHBI
Y 32aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HAXOauTh HH(pOpMaIMIO O  MOpUMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU N1l obecrnieueHusi 6€30MacHOCTU MPU 0OpallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHMsI 370pPOBbsi M COOJIIOJIECHUS
HOPM KOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOILEH Cpeie;

OCYHIECTBIISITh OTOOp HMCTOYHHMKOB wuH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOITUXCS
3HaHUW M TYTEM CpPaBHEHHUS PA3JNUYHBIX HCTOYHUKOB  BBIJIEIATH
UH(pOpPMaLIMIO, KOTOpas SBJSETCS HPOTUBOPEUMBOW WM MOXKET ObITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIIOJHEHUU YUEOHBIX 3aJaHUN HAYyYHO--TIOMYJISPHYIO
JUTEepaTypy  (U3NYECKOTO  COJACpXKaHHs, CIPABOYHBIE MaTepUabl,
pecypcel cetu MHTEpHET, BiaeTh NpUEMaMU KOHCIIEKTHPOBAHUS TEKCTA,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 WCTOYHUKOB HH(POpMAIUU (GU3UUECKOTO COJACPKAHUS, B TOM



4yclle MyOJIMYHO JIeNaTh KPATKUE COOOIIEHHUS O pe3ysbTaTax MPOEKTOB
WIM y4eOHBIX HCCIEIOBAHUM, TPH OSTOM TIPAMOTHO HCIOIb30BAThH
W3YUYEHHBIM MOHATUMHBIN anmapaT Kypca (DU3UKH, COMPOBOXKIAThH
BBICTYIIJICHUE [IPE3CHTALUEH;

IpU BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAHUN paclpeneisiTh
00S3aHHOCTH B TpyNIl€ B COOTBETCTBUU C IOCTaBJIECHHBIMHU 3aJadyaMH,
CIEIUTh 34 BBINOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JIEATEIbHOCTh  TPYIIBl,  BBICTpaUBaTh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy oOydenus B 8 kij1acce npeMeTHbIe pe3yJibTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

MCMOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSIHUS BENIECTBA, KPUCTAIIIMYECKUE U
aMmopdHbIe TeNla, HACBHIIICHHBIH M HEHACHIIIEHHBIH Iap, BIIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI DJHEPrus, TEIJIOBOM JBUTATEIb,
AJIEMEHTAPHBIA AJNEKTPUUYECKUM 3apsJl, JIEKTPUUECKOE TOJIE, MPOBOJHUKH
Y TUDJICKTPUKU, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paziuuath ABJICHUS (TEIJIOBOE PACIIUPEHHUE U CXKATHE, TEeIlomnepeaaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KANWJUISIPHBIE SIBJICHUS, UCIIAPCHHUE,
KOHJICHCAIUs, TUIaBJICHWE, KpUCTaIu3amnus (OTBEpAEBaHUE), KUIICHUE,
TerJonepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHS, W3JIy4YEHHE),
ANEKTPU3ALMA TEJl, B3aUMOACHUCTBUE 3apSA0B, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWUMOJCHCTBUEC MArHUTOB, JICHCTBUE
MAarHUTHOTO TMOJIsi Ha MTPOBOJAHUK C TOKOM, DJICKTPOMArHUTHAsI UHIYKITUS)
[0 ONHUCAHUI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYEHHBIX  (PU3MYECKUX  SIBIICHUM B
OKPYXKaloIeM MHpEe, B TOM 4HCIC (PU3NYECKHUE SBICHHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATXKEHHWE W KaNWUISIPHBIE SABJCHUS B MPUPOJE,
KpUCTaJUIbI B Tpupoje, wuziydeHue CoiHIa, 3aMep3aHHE BOJOCMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa, JJICKTPUICCKHE
SBJICHUSI B aTMoc(epe, DJICKTPUUECTBO JKUBBIX OPTaHW3MOB, MarHUTHOE
noyie 3eMiH, Jpeid TMONOCOB, POJh MAarHUTHOTO TIOJS JJIS KU3HH Ha
3emiie, NOJISIPHOE CUSIHUE, TIPY ATOM NEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICTSATHh CYIIECTBEHHBIE CBOMCTBA (NMPHU3HAKH) (PU3UUIECKUX
SIBJICHU;

OTMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (DU3UUCCKHUE SBIICHUS, UCIIONB3YS
(¢u3nyeckre BEIUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPIrusi, KOJIUYECTBO
TEIUIOTHI, YJieJIbHAA TEIJIOEMKOCTh BEIIECTBa, yJAElIbHAas TEmloTa



IUIaBJI€HUS, yJAelbHasg TEIuloTa MapooOpa3oBaHus, YZEJNbHas TEIJIoTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT TOJIE3HOr0 JAEUCTBUS TEIJIOBOM
MalIuHbl, OTHOCUTENbHAS BIAXHOCTh BO3[yXa, J3JEKTPUUYECKUN 3apsij,
CHJIA TOKa, JJICKTPUYECKOE HAIpPSDKEHHWE, CONPOTUBIICHUE IPOBOJHUKA,
YAEIBbHOE  CONPOTHBJIEHHE  BElleCTBAa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), IMpPU ONUCAHUU TMPABUIBHO TPaKTOBATh
(U3MYECKUI CMBICT HCIOJb3YEMBIX BEJIMYMH, O0O03HAUEHUS U €IMHMIIBI
(¢u3NyeCKUX BEIMYUH, HAXOAUTHb (OPMYJIbL, CBSI3BIBAIOIIME JIAHHYIO
(Gu3NYECKy0 BEJIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH TIpaduKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SBJIECHUS M MPOLECCHI,
VICITOJIB3YSl OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO--KMHETUYECKOW TEOopHn
CTPOEHMSI BEIIECTBA, MPUHLIUII CYNEPIIO3ULUU TOoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3aKkoH Oma Juisl y4acTKa LeH, 3aKOH
Jxoyna—JleHna, 3akOH COXpaHEHWs DOHEpPruv, 0pPU ITOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTEeMaTHYECKOe
BBIPAJKEHUE;

OOBACHATh (U3NYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalHi MPaKTUKO-OPUEHTUPOBAHHOTO XapPAKTepa: BBIABIIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0OBACHEHUE U3 1—2 JTOTHYEeCKUX
1IaroB ¢ OMopod Ha 1-2 W3y4yEHHBIX CBOMCTBA (U3NYECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemaTh pacueTHbIC 3aJauyd B 2—-3 JEUCTBUS, HCIOJIb3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONINE (PU3MYECKUE BEIIMUMHBI: HA OCHOBE aHaIu3a
YCJIOBHS 3a/laud 3allMChIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEJOCTATOK
JAHHBIX Il PEIICHHs 3aJladyd, BbIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOQUMBbIE MJi €€ pEeUIeHMs, MPOBOAUTH pacuyeTbhl U CPaBHUBATh
MOJTy4YeHHOE 3HauUeHNe (PU3NUYECKON BETMYMHBI C H3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pELIIUTh MpPU [OMOIIH
(U3MYECKUX METOJO0B, HMCHOJIb3Ysl OINKCAHUE HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSEMOE  INPEANOJIOKEHUE, OLEHUBATh IPABHIBHOCTh MOpPSAJKA
IIPOBEJICHMSI UCCIIEIOBAHUS, JAEJIaTh BBIBOJBI,

OPOBOAUTH OMNBITBI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUN WIH
(U3MYECKUX CBOMCTB TeJ (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT €ro o0beMa, TeMIepaTypbl, CKOPOCTH MPOIECCA OCTHIBAHUS U
HarpeBaHusi MpH M3IYYEHUM OT LBETa H3JIydawlued (moriomaroei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIIEpATyphl KUJIKOCTH U
IJIOIAAM €€ TMOBEPXHOCTH, OJJEKTpU3alus TeJl U B3aUMOJECHCTBUE
ANEKTPUYECKUX 3apsAJIOB, B3aWMOJCIHCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MArHUTHBIX IIOJIEW TOCTOSIHHBIX MArHUTOB, JACUCTBUS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHMTA,
CBOMCTBA DJEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
pOBepsieMble MPEANOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHUs, OMUCHIBATh XOJ1 OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIIIOJIHATh ~ MPSMbIE  W3MEPEHHS]  TeMIEpaTypbl,  OTHOCHTEJIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HAINpSKEHUS C MCHOJb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UUECKMX BEIMYMH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCONIOTHOM MOIPEUIHOCTH;
IPOBOAMUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIUYUHBI OT
IpYyro ¢ HWCHOJb30BAaHMEM MPSIMBIX HU3MEPEHHH  (3aBHCHUMOCTD
CONMPOTHUBJIEHUSI MPOBOJHMKA OT €ro JUIMHBI, IJIOIIAAXW MONEPEUYHOIO
CEUEHUs U YJEJIbHOTO COMPOTHUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpsDKEHUS HAa  IPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIENOBATEIIBHOIO W MApaJUIEIbHOTO  COEIMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh MCCIEOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHMS, CIeAys MNPEAJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynbTarhl MOJYYEHHOM 3aBUCHUMOCTHM B BUJE TaOiull M TIpaduKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIEI0OBaHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHS] (PU3MUECKUX BEJIWYUH (yJeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHWE TNPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl NPEIJIOKEHHON WHCTPYKLIHH, U
BBIUUCIISATh 3HAUCHHUE BEJIUMYNHBI,

coOJII01aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH MPpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh IMPUHUUINBl JCHCTBUS M3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH HAa MX ONUCaHUS (B TOM YHCIIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETp, NapoBas TypOWHa, aMIIepMeETp,
BOJIbTMETP, CYETUMK BJIEKTPUUYECKON BSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPBI, HArPEBATENbHBIE 3JEKTPONIPUOOPHI (TPUMEPHI), IIEKTPUUECKHUE
pEeIOXPaHUTENH, HIEKTPOMATHUT, 3JIEKTPOBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUM M HEOOXOIUMBIE
(du3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA W W3MEPUTEIIBHBIC
npuOOpbl MO CXEMaM M CXEMaTHMYHbIM pPHUCYHKaM (JKUJAKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTAT), COCTABIISATh CXEMBbI ANEKTPHUUECKUX



Heneil ¢ mocneA0BaTeNbHBIM U MAPAJUIEIBHBIM COSTMHEHUEM DIJIEMEHTOB,
pasnuyasi ycIIOBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX TIETICH;
NPUBOJANTh  MPUMEPHl  (HAXOAWTh HWHPOPMANHMIO O  TMPUMEpax)
MPAKTUYECKOTO HCTOIL30BaHMUS (DU3UYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HH T 0OecTieueHus] O€30TaCHOCTH TPHU OOpAIIeHUH ¢ MPUOOpaMH |
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3JI0pOBbs U COOJIIOJICHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY’KAIOIIEH cpee;

OCYIIECTBJIATh TOUCK HWHGOpMau  (HU3UIECKOTO COACpKAHUA B
NHTepHeTe, Ha OCHOBE WMEIONIUXCS 3HAHUW MW TMYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHHUKOB  BBIJIETATH  MHGOpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MUITM MOKET OBITH HEJIOCTOBEPHOM;
UCITIOJIb30BATh MPU BHITIOJIHEHUH YYEOHBIX 3aIaHU Hay4YHO--TIOMYJISIPHYIO
JUTEPATYpy  (UBMYECKOTO  COACpP)KAHWS, CIPABOYHBIE MaTepHUalbl,
pecypchl cetu HTEepHET, BiIajeTh NpHEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIC MUCHMEHHBIE M KpPATKHUE YCTHBIE COOOIIECHUS,
0000mass wHOpPMAIMI0O W3 HECKOJbKMX WCTOYHUKOB (PH3NYIECKOTO
CoIepKaHWsi, B TOM WYHCIC IyOJWYHO TPEJACTABIATH PE3yIbTaThl
MIPOCKTHOW MJTM WCCIIEIOBATEIBCKON ACATEIBHOCTH, TIPH 3TOM TPAMOTHO
UCIIOJIb30BAaTh M3YUYEHHBIM TMOHSATUHHBIN amnmapaT Kypca (U3UKH,
COMPOBOXK/IaTh BBHICTYTUICHUE MPE3CHTAIINEH;

MpU  BBHITIOJIHEHUHA YYEOHBIX TPOCKTOB M HCCICIOBAHMHA (DU3HUECCKUX
MPOIIECCOB pacHpeneNaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTAaBJICHHBIMU 33Ja4aMH, CIEAUTH 32 BHITIOJIHEHUEM IJIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIM BKIAJ B
JeSATEIbHOCTh TPYMIIbI, BHICTpPAaMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(DIUKTHI.

K xoHiry oOydeHusi B 9 kij1acce npeaMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

UCIIOJB30BaTh TMOHSTHUSA: CHUCTEMAa OTCYETa, MaTepualibHas TOYKa,
TPAEKTOpHUsI, OTHOCUTEILHOCTh MEXAaHUUYECKOTO IABWXKEHHUS, Jeopmarius
(ynpyrasi, ImiacTuueckas), TPEHHE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TENO,
HEHTpP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUUECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, O3JEKTPOMArHUTHBIC BOJIHBI,
IIKaJia 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TAIbHO30PKOCTD,
CIEKTPBI UCITYCKaHUS U TOTJIONMIECHUS, anb(a-, 6eTa- 1 raMMa-u3TydeHUs,
M30TOIIbI, IAIEPHAsl SHEPIeTHKA;



paznuyaTh SIBJI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJMHENHOE [BH)XKEHHE, CBOOOIHOE
NaJieHUue TeJ, PAaBHOMEPHOE JABMKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, pPEaKTUBHOE JBUKEHME, KOJeOAaTeIbHOE NIBM)KEHHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKEHUE
3BYyKa, MPSMOJIMHENMHOE pAacIpOCTPAaHEHHE, OTPAKEHUE U MPETOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro cBeTa B
CHEKTP M CJOKEHHE CIEKTPaJbHBIX IBETOB, JMCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMUYATOIO CIEKTpa
U3JIy4EHHMsI) TI0 ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONINX JAaHHOE (PU3NUECKOE SIBIICHUE;

pacno3HaBaTh IpPOSBIECHUE H3YYEHHbIX (U3MUECKUX  SBJICHUH B
OKpyXarolieM Mupe (B TOM uyucie (U3NYeCKue SIBJICHUS B IMPUPOJIE:
IIPWINBBI U OTJIMBBI, IBM>KEHHE TUIaHET COJIHEYHON CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHaMH, 03XO, I[BE€Ta Te,
ONTUYECKUE SIBJICHMUS B NPUPOJE, OMOJIOTHYECKOE IEHCTBUE BUAMMOTIO,
yJIbTPaUOJETOBOIO M PEHTTEHOBCKOTO HW3JIyY€HUH, €CTECTBEHHBIN
pafvoOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHHE
NPUPOAHBIX MHUHEPAJIOB, JEUCTBUE pAJUOAKTUBHBIX H3IyYEHUH Ha
OpraHu3M YeJIOBEKa), MPU 3TOM MEPEBOJUTh NPAKTUYECKYIO 3a]adyy B
y4eOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOWCTBA (MpPU3HAKU) (PUINUYECKUX
SIBIICHU;

ONKCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (DU3UUECKUE SBJICHHUS, UCIOIb3YS
(du3nUecKkue BENWYMHBI (CpPelHss U MIHOBEHHAass CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JBW)XEHUHU, YCKOPEHHE, NMEpEMEICHUE, MyTh, yIIOBas
CKOPOCTb, CHJIa TPEHUsS, CHJIa YIPYIOCTH, CHJIA TSDKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJeHMs, BEC Tejla, HMIYJIbC Tela, HMIIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, IOTEHUMAJIbHAs JHEpPrusl Tea,
MOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHLMAIbHAs SHEPIHs CHKaTOU
NPYKUHBI, KUHETHUYECKas DSHEpPrus, IIOJIHAs MEXaHWYEeCKas DHEPIus,
NEepUoJ U 4acToTa KoJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTellb MPEJIOMIIEHHs CPEbl), TP ONMHMCAHUN
NPAaBIJIBHO TPaKTOBAaTh (DU3MYECKH CMBICT HCIIONb3YyEMbIX BEJIHYNH,
000O3HAaYEHUs W E€AUHUIBI (PU3UYECKUX BEJIMYHUH, HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOILME JAHHYIO (PU3MYECKYIO BEJIIMYMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepU30BaTh CBOICTBa Tel, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3YS 3aKOH COXPAHEHMsI SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLNI CYHEepPIO3UIUU CWJI, TPHHIMI OTHOCUTEIBHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHUS WMITYJIbCA, 3aKOHBI OTPAXCHHS U
MPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsA0BOI0 U MacCOBOI'O YHCEI
OpU SJEPHBIX PEaKUUsiX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (U3UYECKHE TPOIECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSA3M, CTPOUTh OOBsICHEHHME U3 23
JIOTHYECKHUX IIIaroB ¢ OMOpOM Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacucTHble 3ajaud (OMMparoIIMecs Ha CcucreMy u3 2-3
YpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DU3MUECKHE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJOBHS 3a/Jayd 3alHChbIBaTh KPaTKOE
YCIJIOBUE, BBIABIIATH HEAOCTAIOUIME WM M30BITOUHBIE JaHHbIEC, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIsl PELICHUS], TPOBOAUTh PACUETHI U
OLICHMBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HaueHus (pu3mdeckon
BEJIMYUHBI;

pacrno3HaBaThb HPOOJEMBI, KOTOpPbIE MOXHO PEMIUTh MPU MOMOIIU
($uU3NYECKUX METO/OB, HCIOJb3ys ONUCAHUE WCCIEAOBAHUS, BBIICIATH
IPOBEPSIEMOE  NPEIIOJIOKEHNE, OLEHUBAaTh MPAaBUIBHOCTh MOpPSAKA
IOPOBEJCHUS  UCCIIEOBaHMsI, JieJaTb  BBIBOJbL, HMHTEPIPETHUPOBATH
pe3yNIbTaThl HAOIOICHUI U OTIBITOB,;

OPOBOANTH OMBITBI TIO HAOMIOAEHUIO (U3UYECKUX SABICHUN WU
(du3MYecCKuX CBOMCTB Tea (M3y4eHHE BTOPOro 3akoHa HprOTOHA, 3aKkoHa
COXPAaHEHHUsI HHEPTUH, 3aBUCUMOCTH IMEpHOJa KOJIEOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBI U HE3aBUCHUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSIMOJIMHEMHOE pacpoCTpaHEHHE CBETa,
pasnokeHne Oenoro cBeTra B CHEKTP, U3yUYEHHE CBOMCTB M300pAKEHUS B
IJIOCKOM 3€pKajie M CBOMCTB HM300pa)k€HUs NpeaMeTa B coOuparoiien
JVH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHIEKTPOB H3JIyYEHUs):
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY M3 HM30BITOYHOIO Habopa
o0Opy/lOBaHus, ONHUCBHIBATH XOJ  ONbITAa M  €ro  pe3yibTarhl,
bopMyIHpOBaTH BBIBOJIHI;

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUH, OMPEICIIss
CpeHee 3HAa4YeHHE W3MEpseMOM BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoiel JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MEepUTENHHOTO TPUOOpPA);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHMH C
UCIIOJIb30BaHUEM TPSIMBIX M3MEpPEHUH (3aBUCUMOCTH IyTH OT BPEMEHU



P PAaBHOYCKOPEHHOM JIBMOKEHHM 0€3 HadaJlbHOM CKOpPOCTH, IMEpHoja
KOJe0aHUN MaTeMaTHYEeCKOTO MasiTHUKA OT AJUHBI HUTH, 3aBHCHUMOCTH
yria OTpakeHHs CBETa OT yIJia MaJCHHUS W yrila MpeToMIICHUs OT yria
NaJieHus): IUIAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yjibTaTbl IOJYYEHHONH 3aBUCUMOCTHU
(¢bu3MYeCcKUX BEJIMYMH B BUJIE TAOJHI] U TPaPUKOB, J€JIaTh BBIBOABI IO
pe3yJibTaTaM HCCIEA0BAHNUS;

IPOBOJANTH KOCBEHHBIE W3MEPEHUsA (PU3MUECKHX BeIMYMH (CpemHss
CKOpPOCTb M YCKOpPEHHE Tejla IpH PABHOYCKOPEHHOM JIBH)KEHUH,
YCKOpPEHHE CBOOOJHOIO NaJACHHS, KECTKOCTb MNPYXKUHBI, KOIPOUIHEHT
TPEHUSI CKOJIBKECHHS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa WU
nepuos KojeOaHMi MaTeMaTHUYeCcKOro M MPYKUHHOTO MAasiTHUKOB,
ONTUYECKass Ccwia coOuparome JHMH3bl, paJuOaKTUBHBIM  (POH):
IUIAHUPOBAaTh M3MEPEHUs, COOMpaATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh M3MEPEHUs, Clenysl MPEATOKEHHON MHCTPYKIWHU, BHIYHCISATH
3HAaYCHHUE BEJIMYMHBI U aHATU3UPOBATH MOTYYCHHBIE PE3YNIbTAThI C YICTOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUila TEXHUKHA 0€30MMaCHOCTH MPpU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPHU3HAKW HW3YYEHHBIX (DU3UUYECKUX MOJEIIEH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPJOE TEJO, TOUYEUHBIH HCTOYHHMK
CBETa, JyY, TOHKas JIMH3a, TUIAHETapHas MOJENb aToMa, HYKJIOHHAsS
MOJIeJIb ATOMHOTO S/IPa;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUcaHus (B TOM YHCIE:
CIHIOMETP, JATYMKH TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHUS, pakera,
9XOJIOT, OYKH, TMepucKom, (oToanmapar, ONTUYECKUE CBETOBOJMbI,
CHEKTPOCKON, JO3MMETp, Kamepa Bunbcona), wucnosb3ys 3HaHUS O
CBOMCTBaX (U3MYECKUX SBICHUH U HEOOXOAMMBIE (PUINUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTHYECKUX IPOILIECCOB
OpU pElIeHUH Yy4eOHO--NIPaKTUYECKUX 3a7ad, ONTUYECKUE CXEMBbI s
MOCTPOEHUS N300paXKEHHI B IJIOCKOM 3€pKaJie U COOMparoIe JIMH3E;
OPUBOIUTH  MPUMEpPHl  (HAXoauTh HHpOpMAIMIO O  MpUMepax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3UUECKUX 3HAHUA B IOBCEIHEBHOM
KU3HU JIJIs1 oOecrieueHusi 0€30MacHOCTH MPU OOpalleHuu ¢ MpudopaMu U
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHsI 3J0POBbSI M COOJIIOJICHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH Cpefie;



OCYIIECTBIISITh TOWCK HMHpopManuu (U3NYECKOTO COJAEp)KaHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHPYs TIOMCKOBBIA 3apoC, HAXOIUTh
MyTH OTNPEJENICHUs JOCTOBEPHOCTH MOTYYSHHON MH(POpPMAIUU Ha OCHOBE
MMEIOLIUXCSA 3HAHUN U JOTIOJIHUTEJIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBINOJIHEHNN YYEOHBIX 3aJJaHUIl Hay4YHO--TIOMYJISIPHYIO
auTepatypy  (GU3NYECKOTO  COJEp)KaHus, CIPaBOYHBIE MaTepHAalIbI,
pecypcbl cetu HTEepHET, BlajeTh NpUeéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
MH(POpPMAILlMU U3 HECKOJIbKMX MCTOYHHUKOB (PU3NYECKOrO COJEpiKaHus,
nyOJIMYHO NPEJICTABIATh PE3YJIbTaThl IPOEKTHOM MJIM UCCIIEN0BATEIbCKOM
NEATENIBHOCTH, IPU 3TOM TPaMOTHO  HCIIOJIb30BaTh  W3YYEHHBIN
NOHATUUHBIN anmapar HM3ydyaeMoro pasjaena (U3MKH M COINPOBOXKIAThH
BBICTYIUICHHE TMpPE3E€HTalMel ¢ yd4eToM OCOOEHHOCTEN ayauTOpuH
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudpoBbie)
KonTtpoJbHbie IIpakTnyeckue
n/n NMPOrpaMMbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®u3zuka u ee¢ posib B NO3HAHUYU OKPY:KAIOIIEr0 MUPa
11 @ 5 bu6nuorexa 1IOK
. W3HUKa - HayKa O MPUPOJIC
Y PHpOsL https://m.edsoo.ru/71416194
1.2 DOU3NYECKUE BEINYUHBI 2 1 bubmmorexa [OK
https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHA i METOJT TIO3HA 2 1 brbmmorexa TIOK
. TECTBEHHOHAYYHBI METOJ TO3HAHUS
Y A https://m.edsoo.ru/71416194
Uroro no pazneny 6
Pazjen 2. llepBoHayanbHble CBeJeHHS 0 CTPOEHUH BelllecTBA
bubnuorexa LIOK
2.1 C 1
TPOCHHE Bemectna https://m.edsoo.ru/7f416194
29 JBmxeHue u B3auMOAeHCTBHUE YaCTHUIT ) 1 bubnmorexa 1{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUAS BEIIECTBA 2 bubmorexa LOK
https://m.edsoo.ru/71416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:keHHe U B3auMoOAeiicTBHE TeJl
3.1 MexaHUUeCcKOe OBH)KECHUE 3 bubmmorexa HOK
https://m.edsoo.ru/7f416194
32 Hueprus, macca, MIOTHOCTD 4 1 bubmorexa 1TOK




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

butmmoreka [1IOK

33 Cwuna. Bunasl cun 14 2
https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3jen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTell U ra3on
41 Hanenue. [lepegada napneHus TBEPIbIMU 3 bubnuoreka [TOK
) TeIaMU, KUIKOCTSIMH U ra3amMu https://m.edsoo0.1ru/7f416194
bub6mmoreka 1IOK
4.2 5
flaperue sukocTh https://m.edsoo.ru/7f416194
butmmoreka 11IOK
4, A
3 TMoChepHoe aasacHie 6 https://m.edsoo.ru/7f416194
44 JeiicTBre 5KMIKOCTH U I'a3a Ha MOTPYy>KEHHOE B . 3 bubnuotexa [JOK
' HHX TEIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pa6ora 1 MOIIHOCTH. JHEPrUs
5.1 Pa6ora u momHOCTH 3 1 Buommorexa LOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBbI 5 1 brbmmorexa LIOK
https://m.edsoo.ru/7f416194
bub OK
53 MexaHudeckas 3HEpPTrus 4 1 nomrorexa L
https://m.edsoo.ru/7f416194
Uroro no pazueny 12
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB T10 I[TPOT'PAMME 68 12




8 KVIACC

KoauuyectBo 4acos DJIEKTPOHHbIE
HanmenoBaHue pa3iesioB M TeM IPOrPaMMBbI (uudpossbie)
Ne ni/m KoHTposbHbIe IpakTu4eckue
Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TennioBble siBIeHUS
bu6muoreka 11IOK
1.1 C i 7
TPOCHIE H CROTCTRA Betlieetha https://m.edsoo.ru/7f4181ce
bub6mmoreka 11IOK
1.2 T 21 1 5
CILTOBBIC TPOHECEt https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyecKue 1 MArHUTHBIE SIBJIEHUS
21 DNEeKTpUUYECKUE 3apsAbl. 3apsKEHHBIE Tella 7 1 bu6mmotexa [IOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTostHHBIN 3MEKTPUYECKUNA TOK 20 1 7 Bubnrorexa LIOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTtHbI€ SBICHUS 6 1 1.5 Buommorexa LOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasT WHAYKIUS 4 bubmmorexa IIOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmenoBaHue pa3iesioB M TeM IPOrPaMMBbI (uudpossbie)
Ne ni/m KoHTposbHbIe IpakTu4eckue
Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexanuveckue fiBJIEHUsI
L1 MexaHHYECKOE IBHKEHUE U CIIOCOOLI €r0 10 | bubmmoreka 11IOK
) OTUCaAHUS https://m.edsoo.ru/7f41a4a6
1.2 B3aumoneiictBue Ten 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHECHUS 10 3 uommorexa LO
https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pa3zjien 2. Mexanuyeckue KoJieGaHUS U BOJHbBI
2.1 MexaHu4eckue KojaeOaHus 7 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
but6mmoreka 1HOK
2.2 MexaHudeckue BO .3 8 1 3
HAHITACCKHC BOMHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjIeKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHbBIE BOJIHBI
11 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnmuorexa [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Paznen 4. CeToBble sIBJIeHUS
4.1 3aKOHBI pacTIPOCTPAHCHUS CBETA 6 2 bubnuotexa [JOK




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

Bbut6nuorexa 1HOK

4.2 JIMH3BI 1 ONITUYECKHE PUOOPHI 6 3
https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 buomorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 5. KBanTtoBble siBJIeHUsI
bubnuorexa LIOK
5.1 " 4 1
CIIyCKaHHE M TIOTJIOIIEHUE CBETAa aTOMOM hitps://m.edsoo.ru/7¢41ada6
5.2 CtpoeHue aTOMHOTO siipa 6 1 buomiorexa [IOK
https://m.edsoo.ru/7f41a4a6
53 SnepHble peakun 7 1 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazjnen 6. IloBTOpuUTE/ILHO-00001AI0IIHI MOTYJIb
6.1 [ToBTOpenue u 0000IIeHNE CONEPKAHHS 9 ) bubnunorexa [HOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O [TIPOI'PAMME 102 27







IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Harta nu(ppoBbIe
Tema ypoka KounrpoJsbHbie IIpakTnyeckue
n/n Bcero H3YYeHHs o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl

®u3nka — HaykKa o pUpOJIE.
SIBnenust npupoast

dusnyeckue SBICHUS

duznyeckue BEIMYUHbI U UX
H3MEpeHne

Ypok-uccnenosanue "M3mepenue
TEMIEPATyPhI IPU TTOMOIIU
KHUJIKOCTHOTO TEPMOMETPA U IaTUNKa
TeMIepaTypbl”

Mertopl HayuHoTo TTo3HaHUs. OnucaHue
(U3HYECKUX SIBICHUH C TTOMOIIHIO
MoJierei

butmmoreka [1IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenopanue "lIpoBepka
TUIOTE3BI: JaJIbHOCTH MOJIETA [IIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM
Oostbliie, 4eM 0OJIbIle BHICOTA ITycKa"

Crpoenue BemecTBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTpOCHHE BEIIEeCTBA

butmmoreka 11IOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I}KQHI/IC qacTul BE€HICCTBA

butmmoreka 11IOK
https://m.edsoo.ru/ff0a013e




YPOK-I/ICCHCHOBaHI/Ie «OMNBITHI TIO

9 HAOJIOACHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUAS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHHIMA
1 Bozbl. O000IIEHHE IO pa3aery bubnuotexa [JOK
«IIepBoHayanpHbBIE CBENEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHu4ecKoe ABMKCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
13 Ckopocts. EquHMIIBI CKOPOCTH Bubnmorexa LIOK
https://m.edsoo.ru/ff0a079¢
14 Pacuet myTu 1 BpeMeHU IBUKECHHS Bubnmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuua. Macca — mepa UHEPTHOCTH Bbubmuoreka [IOK
TeN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTE BemecTBa. PacueT Macchl bubmuotexa IIOK
o0BeMa TeJa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophas padora «OnpeaencHue
IJIOTHOCTHU TBEPJIOTO TETIa)
18 Pemenne 3amay mo reme "IImoTHOCTD bubnuorexa LIOK
BelecTra" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepuCcTHKa
19 B3aumMozeicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopatopHas padota «3yueHne

3aBUCHMOCTH PaCTAXKCHUA




(meopmanumn) Mpy>KUHBI OT
MIPUIOKESHHOW CHIIBD»

21 [[ABnenue Tsrorenus. Cuia TSxKeCTU
CBs13b MEXKTy CUJION TSPKECTH U
. butmmoreka 11IOK
22 Maccoii Tena. Bec Tena. Permenne
" " https://m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuiia TAKECTH

2 Cuna TSHKeCTH Ha IPYTUX TUIaHeTax. bubmuoreka [IOK
DU3NYECKUE XapaKTEPUCTUKH IJTAHET https://m.edsoo.ru/ff0al502

bu6mmorexa [IOK

24 Wsmepenue cui. Jlunamomerp 1

https://m.edsoo.ru/ff0al8cc
bubnuotexa [JOK

25 Bec Tena. HeBecomocTth =

https://m.edsoo.ru/ff0al778
CrnoxxeHue ABYX CHJI, HAITPABJICHHBIX

%6 N . butmmoreka 11IOK
10 OJTHOM MPSMOM.

. p https://m.edsoo.ru/ff0ala70
PaBHOnelicTByIOIIAS CHIT

7 Pemenue 3amad nmo teme
"PaBHogeicTByrOIIAs CHT”

)% Cuia TpeHus u e BUIBL. TpeHue B bubnmnorexa [{OK
MIPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopartopnas pabdora «M3yueHue
3aBUCHMOCTH CHJIBI TPEHHSI CKOJIbKEHUS

butmmoreka 11IOK
29 OT CHWJIBI IaBJICHUS M XapakTepa
https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOLIUXCS
MOBEPXHOCTEN»

30 Pemienue 3a7a4 Ha onpeienieHre
PaBHOJEHCTBYIOLIEH CHIIBI

31 Pemenne 3amad mo remaM: «Bec Tenay, bubnuoreka LIOK

«I'padmaeckoe n300pakeHne

https://m.edsoo.ru/ff0alde0




cum», «Cuibly, «PaBHOJIEHCTBYOIIAS
CHID»

Kontponbnas pabota o remam:
«MexaHuveckoe JIBmkeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Tenay,
«I'paduueckoe M300paskeHUE CHID»,
«Cwubeny
3 Hasnenne. CriocoObl yMEHBIIICHHS 1 bubmuoreka [IOK
YBEIIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTh
34 aBJie aza oT 00bEMa Bubnmorexa LOK
BJICHHS T ,
A https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
Ilepemada naBneHUs TBEPALIMU
35 Tenr;len )KI? KOCTSIMU I/Ilf)aiaMI/I bubmorexa TIOK
> A ) https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 [laBrneHue B )KUJIKOCTH U Tase, bubmorexa 1TOK
BBI3BAHHOE JCHCTBHUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3ama4 o teme «/laBienue B bubmuotexa IIOK
JKHIKOCTH U ra3ze. 3akoH [lackansay https://m.edsoo.ru/ff0a2826
bubmuoreka 11IOK
38 CooOmmaronumecs coc
HHaioeeA AH https://m.edsoo.ru/ff0a2970
39 I'mopaBnnyeckuii mpecc bubmmorexa LOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [loprrHeBoit
JKHJIKOCTHBIN Hacoc
A1 ATmocdepa 3eMiTi i TPUYHHBI €€ bubnnorexa [HOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2bsSa
42 Bec Bozmyxa. Atmochepnoe bu6morexa [IOK




JaBJICHHUEC

https://m.edsoo.ru/ff0a2b5a

W3mepenue atmocepHOro IaBICHHUS.

Bbutbnuorexa 1HOK

43
OmnbiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTB aTMOC(EPHOTO IaBICHHS
butmmoreka 11IOK
44 OT BBICOTHI HaJl ypOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst
45 BapomeTtp-anepounn. AtmochepHoe bubmuoreka [IOK
JTaBIICHUE Ha Pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o reme "
ATtmocdepHoe narieHue"
JelicTBr€ )XUIKOCTH U Ta3a Ha
butmmoreka 11IOK
47 MIOTPY>KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumezoBa cuia
JlabopartopHas padora «OrmnpenencHue
43 BBITAIKUBAIOIICH CHIIBI, IEHCTBYIOMIEH bubnuorexa [IOK
Ha TEeJIO0, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KUIKOCTb
JlaGopatopHas pabora 1o Teme
49 «HccnegoBanue 3aBUCUMOCTH Beca bubmmoreka 11IOK
Tea B BOJIE OT 00BEMa IMOTPYKEHHOM B https://m.edsoo.ru/ff0a3514
KHUIKOCTh YaCTH TeJay
bubnuoreka LIOK
50 [InaBanue ten »
https://m.edsoo.ru/ff0a3a96
JlabopartopHas pabota
51 "KonctpyupoBanue apeoMeTpa Wiu
KOHCTPYUPOBAHUE JIOJKH U
onpeJieJeHue e¢ rpy30MnoILEMHOCTH"
52 Pemenne 3amau mo Temam: «IlnaBanue bubmmoreka 11IOK




cynoB. BozayxomniaBanue»,
«JlaBieHne TBEpIbIX T, )KUJIKOCTEH
Y Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbHas pabota no teme

53 «JlaBiieHne TBEpIbIX T, )KUJIKOCTEH
Y Ta30B»

54 Mexanudeckas pabora bubmmorexa [OK
https://m.edsoo.ru/ff0a3{82
bubmmoreka 11IOK

33 MowsoCTE. EAHHUEL MOLHOCTH https://m.edsoo.ru/ff0a3{82
Ypok-uccnenosanue "PacyeT MOIITHOCTH,

56 pa3BuUBaeMoM pu 1
HoabEME 10 JiecTHHIIE"

57 [Ipocteie MexaHu3msbl. Poruar.

PaBHOBecue cui Ha ppluare
Pbruaru B TexHuke, ObITY U IPUPOJIE.

58 JlaboparopHas pabora 0.5 bubnuorexa [IOK
«HccnenoBanre ycioBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
pblyara

59 Pemienue 3a1a4 o reme «Y ClIoBUA bubnuotexa [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddurmeHT mosne3Horo aeicTBus
MexanusMma. Jlaboparophas pabora

60 . 0.5
«3mepenue KII/l HakiIoHHOM
IUIOCKOCTH

61 Pemrenne 3agau o reme "Pabora, bubmuotexa 1IOK
motrHocTh, KITT" https://m.edsoo.ru/ff0a4c48

62 MexaHudeckast SHEpPIHsL. bubnuotexa [{OK




Kunernueckas u noteHuuaIbHast
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS] MEXaHMYECKOM

SHEPIrun

Bbubnuorexa 1HOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"IKCrepUMEHTANBHOE OTIpeieieHUue
W3MEHEeHUs] KHHETUYECKOH 1
MOTEHLIMATBHON SHEPTUU TIPU
CKaThIBAaHMHM TEJIa N0 HAKJIOHHOM
MJI0CKOCTH"

65

Konrponbnas pabora no teme
«PaboTa 1 MOIITHOCTh. DHEPTHSDY

66

Peseprubiii ypok. Pabota ¢ Tekctamu
o Teme "MexaHnueckoe JBrkeHue"

bubnuorexa LIOK
https://m.edsoo.ru/ff0adee6

67

PesepsHrliii ypok. Pabota ¢ TekcTamu
o Teme "JlaBneHne TBEPABIX T,
JKUJIKOCTEHN U Tra30oB"

butmmoreka [1IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepeHslii ypok. PaboTta ¢ Tekctamu
no teme "Pabora. MoHOCTb.
Oueprus"

OBLIEE KOJIMYECTBO YACOB I1O
[MPOI'PAMME

68

12




8 KVIACC

KosauuyecTBo 4acoB DJIEKTPOHHbIE
Ne Hara nu¢ppoBbIe
Tema ypoka KonTtpoJbHbie IIpakTyeckue
n/n Bcero U3yYCHHUS o0pazoBaTesIbHbIE
padoTbI padoTbI
pecypchbl
OCHOBHBIE MOJOXKEHHSI MOJIEKYJISIPHO-
. bubmuoreka [TOK
1 KMHETHYECKOW TEOPHUH U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOJITBEPIKICHUS
2 Macca 1 pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEpIOTO, KUJIKOTO U | bubnuorexa LIOK
ra3o00pa3HOro COCTOSIHUN BEIeCTBa https://m.edsoo.ru/ff0a540e
OO0®bscHeHne CBOWMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOr0 COCTOSHUI 1
BELIECTBA HA OCHOBE MOJIOKEHUM
MOJIEKYJISIPHO-KUHETUYECKON TEOpPHH
5 Kpucrannuueckue u amopdHsie Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KaMWIISIPHOCTD. 1 bubnmorexa [{OK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnioBoe paclIMpEeHUE U CKaTUE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATyPhI CO
8 CKOPOCTBIO TETJIOBOTO JIBHXKCHHS 1
YacTuI]
9 Brytpennsis sHeprusi. CriocoObt 1 bubmuoreka [IOK
W3MEHEHUs1 BHYTPEHHEW SHeprun https://m.edsoo.ru/ff0a5c60
10 Bunw temnonepenaun 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypoxk-konpepenius "[IpakTaaeckoe
WCTIOJIb30BaHUE TEIUIOBBIX CBOWCTB

bubmmoreka 11IOK

i BEIIIECTB M MaTEPUAJIOB B IIEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

2 KommaecTBo TemnoTsl. Y nenpHas bubmuotexa IIOK
TETIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIJIOBOro OajaHca. bubnmnorexa [{OK
TernooOMeH 1 TETII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padora "MccnenoBanue

14 SBJICHUS TETJIOOOMEHa Mpu bu6mmorexa [IOK
CMEIIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U TOpsiyeit Boap!"
Pacuer kKoanuecTBa TEIIOTHI,

15 HE00XO0IMMOTO JJIs1 HArPEeBaHUS TeJla U
BBIJIETISIEMOTO UM TIPU OXJIAKICHUU

16 JlaboparopHas padora "OnpenencHre bubnuotexa [JOK
yAEJIbHON TEIIOEMKOCTH BelecTna” https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUIMBA. Y JieNbHas TeIioTa Bbubmuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepAECBaHME

18 KPUCTAIUTMYECKUX TeN. Y IenbHas bubmmorexa HOK
N — https://m.edsoo.ru/ff0a71d2

19 JIabopatophas padota "OnpeneneHue bu6motexa [IOK
YACIbHON TETUIOTHI TIJIaBIACHUS JThaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanue 1 KOHIEHCAITHSL. bubnnorexa [HOK
Ucnapenne https://m.edsoo.ru/ff0a740c

21 Kumenne. YaenpHas Temiora butmmoreka [1IOK




napooOpa3oBaHusl U KOHJCHCAIINH.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS
0T aTMOC(EPHOTO J1aBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3myxa. JlaboparopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BIaKHOCTH Bo3ayxa"

bub6mmoreka 11IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3ama4d Ha OonpeacjICHUEC
BJIAJKHOCTH BO3ayXa

24

[TpuHLUTIBE paGOTHI TETUIOBBIX
nsurateneii . [lapoBast TypOuHa.
JBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermmoBoro ABUTATEIIs.
TeruioBbie IBUTATENH U 3aITUTA
OKpY’Karollle~ cpenbl

butmmoreka 11IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUsI U IIPEBpalLEHUs
SHEPrUM B TEIUIOBBIX IpoLECccax

27

[TonroToBka K KOHTPOJIBHOM padboTe
1o Teme "TennoBbie SBICHUS.
N3meHeHue arperaTHbIX COCTOSIHUMN

Benecrsa"

bubmmoreka 11IOK
https://m.edsoo.ru/ff0a83{2

28

KonTtponbHas pabota mo teme
"TeruoBble ABneHus. MI3meHeHne
arperaTHbIX COCTOSIHMM BeliecTa"

butmmoreka 11IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpuzarys Ten. J{Ba poaa
ANEKTPUICCKUX 3apsI0B

30

Ypok-uccnenoBanue "DiIeKTpU3AUS
TEJ UHAYKUHUEHN U ITpu
COTPUKOCHOBEHUH"




BzaumopeiicTBre 3apsAKEHHBIX TEIL.

bubnuorexa LIOK

3 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJe.

0 HarmpsixkeHHOCTD 371€KTPUUECKOTro bubnuorexa [IOK
nosist. [IpuHIUI cynepno3uimm https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJIEH
Hocurenu snexkrpuueckux 3apsoB.

33 OneMeHTapHbIii 3apsia. CtpoeHue
aToma

34 [IpoBOAHMKH U AMDIEKTPUKHU. 3aKOH bubnunorexa [HOK
COXpaHEHUsI ANEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Peuienue 3a1a4 Ha npUMeHeHNE CBOMCTB bubnunorexa [HOK
3IIEKTPUYECKUX 3aPSJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUH TOK, YCIOBUS €r0

36 cymecTBoBanus. McTounnkm bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JleicTBUA SMEKTPUUECKOTO TOKA bubnmorexa LOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnenosanue "JleiictBue

38 UIEKTPUYECKOTO M0JIs1 Ha POBOAHUKU 1
U TURJEKTPUKU"

39 DNIEKTPUYECKHUM TOK B METAJIJIaX, bubmorexa 1TOK
JKUIKOCTSAX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKas Henb U €€ COCTaBHbIE
4acTu
Cwuna toka. JlaboparopHast paboTa

41 "N3mepeHnue 1 peryaupoBaHue CUIIbI 0.5 bubmmorexa LIOK

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEeKTpUUYECKOE HAIPSKEHUE.
Bonbr™merp. JIaboparophas paborta

butmmoreka 11IOK

2 "M3mepenue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a%14
HanpspkeHus"

2 ConpoTtuBieHue NpoOBOIHUKA. Y A€TbHOE bu6morexa [IOK
COTIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparophas pabota "3aBHCHUMOCTh

44 3JIEKTPUIECKOTO COMPOTUBICHHSI 1 bubnmuorexa [IOK
MPOBOJHUKA OT €T0 JINHBIL, TUIOIAAN https://m.edsoo.ru/ff0aa738
MONEPEUHOr0 CeYeHUs] U MaTepuana"
3aBUCHUMOCTb CUJIbI TOKA OT

45 HanpspbkeHust. 3akoH Oma AJ1s yyacTka bubmmorexa LIOK
- https://m.edsoo.ru/ff0aad44a
Jlaboparophas padota "HccienoBanue
3aBUCHMOCTH CHJIBI TOKQ, UAYIIETO

46 4yepe3 pe3ucTop, OT CONPOTHBIICHUS 1 bubnmoreia LOK

https://m.edsoo.ru/ff0aa04e
pe3ucropa u
HaIpsDKEHUS Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaLIEIbHOE
COEIMHEHHMSI TPOBOHUKOB
JlaGoparopHnas pabora "IIpoBepka

43 MpaBuJjIa CIOKEHUS HAIIPSDKEHUN MTPU 1 bu6morexa [IOK
TOCJIEI0BATEIIEHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB"

JlabopatopHas pabota "[IpoBepka
49 MpaBWIa JJig CUIBI TOKA MPU 1 bubnuotexa [JOK

napaieTbHOM COCIMHEHNUN
pe3ucTopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3a1a4 Ha IPUMEHCHUE

butmmoreka 11IOK

50 3akoHa OMa JiIsl pa3Tu4HOTO
P https://m.edsoo.ru/ff0aaf8a
COCIMHECHMSI POBOTHUKOB
51 Pabota u MOIIHOCTB 3JEKTPUIECKOTO bubnnorexa [HOK
Toka. 3akoH Jxoyns-JleHna https://m.edsoo.ru/ff0ab124
JlabopartopHast padora "Omnpenenenue
bubmuoreka 11IOK
52 paboThl U MOIIHOCTH 3JIEKTPUUECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKUE HENH U TOTpeOuTeNn
. butmmoreka 11IOK
53 AIEKTPUYECKON YHEPTHH B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
[TonroToBka K KOHTPOJIBHOM padboTe
1o Teme "DIeKTpUUECKUE 3apsibl.
54 3 . oo butmmoreka 11IOK
apsbKeHHbBIE Tela U UX
P . . https://m.edsoo.ru/ff0abd2¢
B3auMozeicTBus. [locTosTHHBIN
AIEKTPUYECKUI TOK"
Kontponbnas padora o reme
"DIeKTpUUECKUE 3aPAIbL.
s 5 ep - P Bu6uorexa 1IOK
apsDKEHHBIE Tella U UX
P . . https://m.edsoo.ru/ff0abea8
B3aumo/ieicTBUs. [locTOsTHHBIN
ANEKTPUIECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, KX
B3aUMOJEICTBUE
57 Ypok-uccnenoanue "UzyueHue bubnuorexa [JOK
MOJIeH MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe noje. MarauTHoe mose
butmmoreka 11IOK
58 3eMIIH U ero 3HaYeHue 11 )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmnbiT Dpcrena. MarHuTHoe mosne
ANEKTPUYECKOro Toka Maruurnoe
M0JIe KaTyIIKHA C TOKOM

butmmoreka 11IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHHe 3JIEKTPOMArHiTOB B
texHuke. JlaboparopHas padora
"HN3yuenue neiCTBUS MATHUTHOTO
T10JIs1 HA TPOBOJTHUK C TOKOM"

0.5

bubmuoreka 11IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEb TOCTOSHHOTO TOKA.
Hcnonb3oBaHue 35€KTpoABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA
TPaHCHOPTE.

JlaGopaTopHas pabota
"KoHcTpyupoBanue 1 usyueHue
paboThl AnekTpoaBUTaTENS"

bubmmoreka 11IOK
https://m.edsoo.ru/ff0ac86¢

62

OmneiTel Dapajes. 3aKoH
AJIEKTPOMArHUTHOW MHIYKIIHH.
[IpaBuno Jlenua

63

Onektporereparop. Crocoos!
MOJTYyYEHUS ANEKTPUUECKON SHEPTUH.
DJIEKTPOCTAHIMH HA BO30OHOBIISIEMbIX
HCTOYHUKAX

SHEPTUU

64

[TonroToBka K KOHTPOJIBHOM pabOTE 1O
TeMe "DIeKTpuyecKue u
MAarHUTHBIE SBJIEHUS"

65

Konrponbnas pabota o teme
"DneKTpUUeCcKre 1 MarHUTHBIE
SIBJICHUS "

bubmmoreka 11IOK
https://m.edsoo.ru/ff0acb14

66

Pesepeuslii ypok. Pabora ¢ Tekcramu

bubmmoreka 1IOK




o teMe "TemioBble aBieHuA"

https://m.edsoo.ru/ff0acc5e

PesepeHelii ypok. Pabota ¢ Tekcramu

butmmoreka 11IOK

67 o T"eMe "TloCTOSIHHBIN 3NEKTPUUECKUAN 1 https://m.cdsoo.ru/ff0acde6
TOK
68 Peseprubiii ypok. Pabota ¢ TekcTamu 1o |
TeMme "MarHuTHbIe SIBIEHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOI'PAMME




9 KITACC

KosauuecTBo 4acoB DJIEKTPOHHbIE
[
Jl:;l'[ Tema ypoka Beero KonTtpoJbHbie IIpakTyeckue fI[:;‘i‘eHl/lﬂ :;I;baz:))::;inbnme
padoTbI padoTbI pecypent

| MexaHnueckoe IBUKEHUE. |
MarepuanbHasi TOUKa

) Cucrema orcuera. OTHOCHTENHHOCTD | buomuotexa IIOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE MPSIMOTTMHETHOE | Bbubmuoreka [IOK
JIBYKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHoe npsiMoinHeHOe

4 nekeHue. CpeHsisi 1 MTHOBEHHAs 1
CKOpPOCTh

5 [IpsimonuHENTHOE paBHOYCKOPEHHOE | bubnnorexa [HOK
JBIDKEHUE. Y CKOpeHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBIKEHHUSL. 1
I'paduk ckopoctn
Jlaboparophas padora "OnpenencHre

7 YCKOpEHUS TeJa npu | 1 bubnmnoreka 1{OK
PaBHOYCKOPEHHOM JIBUKEHUU 11O https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuIOCKOCTH"

2 Cobonnoe nagenue tei. OnbITbl !
lanunes

9 PaBHOMEpHOE ABUXKEHUE TIO | bubnunorexa [HOK

OKPY?KHOCTH. HepI/IOI[ nyacrora

https://m.edsoo.ru/ff0aecl76




oOpamenus. JInneitHas u yrioBas

CKOpOCTH
10 LeHTpocTpeMUTENBHOE YCKOPEHUE
1 [epssiii 3akoH HetoToHa. BekTop cusibl bu6mmotexa [IOK
https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeloToHa. bubnuorexa [IOK
PaBHozelicTBYO1Ias cuila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HetoToHa. bu6motexa [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Perienue 3amaq Ha mpuMeHEHNE bubnuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6morexa [IOK
15 Cina ynpyrocti. 3akon Lyia https://m.edsocl)_.lru/fanecaZ
16 Pemenue 3anau no teme «Cuina
YIPYTOCTH
17 JlabopatopHas pabota «OnpeeneHue bu6mmotexa [IOK
JKECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6motexa [IOK
18 Cina Tpeis https://m.edsocl)_.lru/fanﬂ 38
19 Pemenue 3agau no teme «Cuna bubmmoreka 11IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas pabora "OmnpenencHue bubnuotexa [JOK
Kod(pGUIIMEHTa TPEHUS CKOIbKEHH" https://m.edsoo.ru/ff0af8be
Pemenue 3amay mo teme "3aKOHBI
21 Herotona. Cuna ynpyroctu. Cuna bubamorexa TIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHus
” Cuia TSKECTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTCHUA. YCKOpeHI/IG CBO60):[HOFO

https://m.edsoo.ru/ff0af044




MnagcHus

Ypok-konbepennus "JIBukeHne Ten

23 BOKPYT I'PaBUTALIMOHHOIO IIEHTPA
(Conneunas cuctema). [anmaktuxu"
Pemenne 3aa4 mo reme "Cuia
24 TSOKECTH M 3aKOH BCEMUPHOTO TATOTSHHS" brbmmorexa LIOK
P https://m.edsoo.ru/ff0af5f8

’s IlepBas KocMHYECKasE CKOPOCTb. bu6mmotexa [IOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBECHE MaTepHanbHON TOYKH.

2% AOGCOITIOTHO TBEPIOE TEJIO. bubnmuorexa [IOK
PaBHOBecue TBEpAOro TENA C https://m.edsoo.ru/ff0afe36
3aKpETICHHON  OChIO BpaIICHUS

27 MowmenT cuiibl. LIeHTp TspxecTn

)% Pemienue 3a1a4 no reme "MoMeHT bubnuotexa [{OK
cunbl. Lentp Tspkectn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo

29 eMe "MexaHuuecKoe TBUKEHUE Bubnmoreia LOK
TeM XaHUY BIDKCHHE.

) o https://m.eds00.ru/ff0b0408
B3aunmogpeiicTBue ten
KonrponbsHas paborta no teme
30 ™M P P bubnuotexa [JOK
E€XaHUYECKOEe JBWKCHHUE.
. A https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Wmnynsc Tena. UMnyase cuisl. 3aK0H
31 COXpaHEeHUs UMITYJIbca. YIPYyroe u bubmmorexa LIOK
XpaH .
P g N by https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJCHCTBUE

0 Penrenue 3ama4 mo reme "3akoH but6mmoreka 11IOK
COXpaHeHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c

33 Vpok-konpepenuus "PeaktuBHOE




JIBI>KEHUE B IPUPOJIC U TEXHHUKE"

butmmoreka 11IOK

34 Mexannueckas paboTa ¥ MOITHOCTb hitps-//m.edsoo.ru/f0b0ag4
15 Pabota cuibl TSKECTH, CHITBI bubnuotexa [JOK
YIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHnas padora «OnpenencHue
paboThI CHITBI TPEHUS TIPU
36 pPaBHOMEPHOM JIBM)KCHUU TeJIa 1O
TOPU30HTAJILHON MOBEPXHOCTH
37 CBsI3b 3HEPTHH U PAOOTHI.
[MoTennmanbHas sHEPTHst
18 Kunernueckas aneprus. Teopema o bubnuotexa [JOK
KUHETUYECKOUN SHEPIUH https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHMs SHEPTUU B
39 MEXaHHKE
40 JlaGopatopHas pabota «M3yueHune 3aKoHa bubnuotexa [JOK
COXPAHEHUS SHEPTUM» https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHoe IBMIKEHHE H €TI0 bubmmoreka 11IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue KoiebaHus. bu6mmoreka 11IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTH4YeCKuil U IPYy)KUHHBII
MasTHUKA
Ypoxk-ucciaenoBanne «3aBUCUMOCTh
44 MeproJ1a KojiebaHUH OT )KECTKOCTH brbmmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI M MacChl TPy3a»
45 [IpeBparnienue a3Hepruu Npu

MEXaHHYECKUX KOJCOaHUIX




46

Jlaboparopnas pabota «Onpenenenre
YacTOTHI U ITEPHOIa KOJICOaHHHA
NPYKUHHOTO MasiTHUKA

butmmoreka 11IOK
https://m.edsoo.ru/ff0blaec

47

JlaboparopHas padora «IIpoBepka
HE3aBUCHUMOCTH TMEPUOIa KoJeOaHni
Ipy3a, IOABCUHICHHOI'O K HUTH, OT
Macchl Ipy3a»

but6muoreka 11IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHEI. CBONMCTBA
MexaHW4ecKuX BOJH. [IpogonsHbIe 1
TIOTIEPEYHBIE BOJHBI

butmmoreka 11IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-konpepenus "Mexanudeckue
BOJIHBI B TBEPJIOM TeEJIC.
CeticMuueckue BOIHBI"

50

3ByK. PacnipocTpanenue u oTpaxxeHue
3ByKa

51

Ypoxk-uccienopanue "HabmoneHne
3aBHCHMOCTH BBICOTHI 3ByKa OT

4acTOTHI"

52

I'pOMKOCTB 3ByKa M BHICOTA TOHA.
AKYCTHYECKHI pE30HAHC

53

Ypoxk-kondepenius "YabTpazByk u
nHPa3BYK B IPUPOJIE U TEXHUKE"

bubmmoreka 11IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM PabOTE MO
Teme "3aKOHBI COXPaHEHHUS.
Mexanndeckue KoieOaHusi U BOJHBI"

butmmoreka [1IOK
https://m.edsoo.ru/ff0b2510

55

KontposbHas padora 1o Teme
"3akoHbI coxpaHeHus. MexaHn4ecKue
KoJieOaHus ¥ BOJIHBI"




3J'I6KTpOMaFHI/ITHO€ I10J1€C.

bubmmoreka 11OK

56
DNEeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J€KTPOMAarHUTHBIX BOJH
VYpoxk-konpepenus "llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnuotexa [JOK
Hcnonp3oBaHnEe 2JIEKTPOMATHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH 11 COTOBOM CBS3U"
VYpoxk-uccnenopanue "NzyueHne
59 . . butmmoreka 11IOK
CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIBIO MOOMIILHOTO TeedoHa
Pemenue 3a1a4 Ha ornpeieIeHHE YaCTOTHI
60 Y JUTMHBI 3JIEKTPOMArHUTHOM
BOJTHBI
DJIeKTpOMarHuTHasi IpUpoia CBETA.
61 CkopocTb cBeTa. BostHOBBIE CBOMCTBA bubamoreia TOK
Th CBeTa. BOTHOBBIE CBOIICTB
P https://m.edsoo.ru/f0b31d0
cBeTa
Ucrounnku ceta. [Ipamonuneiinoe
& cHie ceTa. 3aTne butmmoreka [1IOK
ACIPOCTPaHEHUE CBETA. 3aTMEHUS
paenipoctp https://m_eds00.r/ff0b3658
Connua u JIynst
3aKoH OTpaykeHUs CBeTa. 3epKaa.
63 P bub6mmoreka 11IOK
eIIeHuE 3a/1a4 Ha IPUMEHEHHE 3aKOHa
P https://m.edsoo.ru/ff0b38c4
OTpakKeHHUs CBETa
64 [Tpenomnenue cera. 3aKoH bu6mmorexa [IOK
MpEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TotHOE BHYTpEHHEE OTPAKEHHE CBETA.
butmmoreka 11IOK
65 Hcnonps30BaHnE NOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5¢c
OTpaXKeHUS B ONITUYECKUX CBETOBOJIAX
66 Jlaboparopnast pabora "HccnemoBanue




3aBHMCUMOCTH yIJIa IPEJIOMJICHUA
CBETOBOI'O Jiy4a OT yIjia HaJACHUA Ha

nn

rpaHuIie "BO3IyX-CTEKIIO

Ypoxk-kondepenmus "Mcnons3oBanne

67 MIOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBA3b"

68 JIunzel. OnTuyeckast cuiia JMH3bI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2¢
butmuoreka 11IOK

69 [Toctpoenue n300pakeHuil B JIMH3aX

P P https://m.edsoo.ru/ff0b444a
JlabopatopHas pabota "Omnpezenenue
patopHaip P N Butmmotexa IJOK
70 (OKYCHOTO PACCTOSIHUSI K ONTUYECKON
. R https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JTUH3bI

71 VYpok-koHpepeHnus "OnTuieckue bubmuoreka [OK
JUH30BBIC IPHOOPHI" https://m.edsoo.ru/ff0c0a7e

bub OK

72 I'na3 xak ontuyeckas cucrema. 3peHue nommorexa L
https://m.edsoo.ru/ff0b4684

7 VYpoxk-koudepenius "JlehekTb
3penust. Kak coxpanuts 3peHue"

Pa3nosxenune 6e10ro cBeTa B CIIEKTP.

4 OmnpiTel HetoToHa. CrioxeHue bubnuotexa [{OK
CIIEKTpabHBIX IBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnast pa6ota "OnbITH 11O
Pa3NoXKEHUIO OEIOro CBeTa B CIIEKTP U

bubmmoreka 11IOK
75 BOCIIPHUSTHIO LIBETA IPEAMETOB P UX

HAOJI0/ICHUH Yepe3 [IBETOBbIC
bubTpeI"

https://m.edsoo.ru/ff0cOe2a




VYpoxk-npaktukym "BoHOBBIE

76 CBOICTBA CBETa: IUCIIEPCHs,
uHTepepeHIrs u nudpakms'”
77 Omneitel Pesepdopaa u mranerapHas bu6mmorexa [IOK
MOJICNIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Mogens atoma bopa
Hcnyckanue U MOTJomeHne CBeTa
79 atomoM. KBaHThl1. JIuHeiuaTeie Bubnmorexa LOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-npaktukym "Habmonenue bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUIBI bubmmorexa LIOK
A e https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro sigpa. HykinonHas bubnuotexa [{OK
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PannoakTHBHBIE IPEBpAILICHMS. bubnuotexa [JOK
N3otomst https://m.edsoo.ru/ff0clal4
%4 Pemenue 3aaad mo teme: bubmmoreka 11IOK
"PanuoakTuBHbIE IpEeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 ITepuon nomypacmnasa
Ypok-koH(pepeHuus: "PagnoakTuBHbIe
P Geperin 8 butmmoreka 11OK
86 W3JIY4CHUS B IPUPOJIC, MEAHUIINHE,
" https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHble peaku. 3aKOHbI
AeP peattt butmmoreka 11IOK
87 COXpaHEHHUs 3apsJ0BOI0 U MacCOBOTO
https://m.edsoo.ru/ff0c1c58
yucen
28 OHeprus CBsI3U aTOMHBIX siziep. CBsi3b bu6mmorexa [IOK

MacCChl U OHEPIrUn

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3a1a4 o Teme " S aepHbie
peakuun"

90

Peakuuu cuHTe3a 1 neneHus saep.
Ucrtounuku sHeprun CosHLa U 3BE3]1

butmmoreka [1OK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koudepenuus "Anepras
SHepreTuka. JleiicTBus
paZMOaKTUBHBIX N3TY4YEHUH Ha )KUBBIE
Oprau3mbI"

92

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIeKTpOMarHuTHOE ToJIE.
ONEKTPOMarHUTHbIE BOJIHBI.

KBauroBrie saBieunsa"

bub6mmoreka 1IOK
https://m.edsoo.ru/ff0c223¢e

93

Konrponbnas pabora rmo reme
"DNEeKTPOMAarHUTHOE TIOJIE.
QHCKTpOMaF HUTHBIC BOJIHBI.

KBanTtoBble sBiieHusa"

94

[ToBTOpenue, oboOIIEHNE.
JlabopatopHblie paboThI IO KypCy
"B3aumopeiictBue Ten"

butmmoreka [1IOK
https://m.edsoo.ru/ff0c245a

95

[ToBropenue, o6o0eHNe. Pemenne
pacYeTHBIX M Ka4eCTBEHHBIX 33]1a4 TI0
teme "TermoBbie iporiecchl”

butmmoreka [1IOK
https://m.edsoo.ru/ff0c2572

96

[ToBropenue, o6o0eHNe. Pemenne
pPAacYeTHBIX U KA4eCTBEHHBIX 33]1a4 IO
teme "KIIJI TennoBeIX aBUTaTeaehi"

butmmoreka 11IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenwue, 0600meHue. Pemnenue
pacUeTHBIX U KaYeCTBEHHBIX 33144 110
teme "KIIJ] anexTpoyctaHoBok"

bub6mmoreka 11IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, oboOIIEHNE.

bub6mmoreka 11IOK

98 JIa6 5 1 1
" aDOPATOPHBIC Pa O"TH HOKYPEY https://m.edsoo.ru/ff0c2¢c52
CBeTOBbBIE SIBJICHUS
[ToBTOpenue, o6o0menue. Padora ¢
" bubnmuorexa [IOK
99 TEKCTaMH I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHHUS B MEXaHUKE
[ToBTOpenue, o6o0menue. Pabora ¢
100 TexctaMH 110 Teme "Konebanns u BoiaHb!" 1 bubmorera TOK
https://m.edsoo.ru/ff0c2e82
[ToBTOpenwue, o6o0meHue. Padora ¢
101 TekcTaMu 110 TeMe "CBEeTOBEIE 1 bubmorera TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTrOopenwue, 06o0meHne. Pabora ¢
102 TekcTtaMu 1o TeMe "KBaHToBas u 1
snepHas ¢puzuka"
OBILEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME




Paznen 1. Ilepeyenb pacnpeaesieHHbIX M0 KJIaccaM NPoOBepPsieMbIX
3JjieMeHTOB coaep:xanus 1o PU3NUKE

[lepeuens pachpeneleHHBIX IO KjaccaM JJIEMEHTOB  COJEpIKaHUs,
cocTaBliecH Ha OCHOBe IIpuMepHON OCHOBHOH 00pa30BaTEIbHON MPOTPaMMEI
OCHOBHOT0 0011ero oopaszoBanusi (o100peHa pemieHueM deaepanbHOr0 y4eOHO-
METOJIMYECKOr0 00BbEeIMHEHUS TI0 001eMy 00pa3oBanuto (mpotokoii ot 08.04.2015

Ne 1/15; B pegakiuu mpotokona Ne 1/20 ot 04.02.2020)).

7 knacce
Koabt Kon IIpoBepsieMblie 3JIEMEHThI COACPKAHUS
pasjiena, | mposep
TeMbl | $I€MOI0
3JIEMEHT
a
1 PuznyecKue sIBJCHUSA U METOAbI X H3yYCHHA
1.1 Yro uzyuaet ¢puszuka. Gusnyeckue ABICHUS TPUPOIBI.
1.2 du3nyecKue BEINUNHbI, €IMHULBI PU3NUECKUX BETUYUH.
1.3 Habmonenue u sxcnepument. [lpoBenenue HaOaroaeHni Ha
MpUMEpPE HarpeBaHUsl U KUTIEHUS BOIBL.
1.4 [Ipsimble u3MepeHus Qusnueckux BenuyuH. Duznyeckue
pUOOPBHI.
1.5 TouHocTe  W3MepeHWi. 3amuch  pe3yJibTaTa  OPSIMOTO
U3MEPEHMS ¢ yueTOM abCONIIOTHOM norpenHocty. 3mepenue
PacCTOSHUM.
1.6 Cpennee 3HaYEHHE MO PE3YJIbTATAM HECKOJBKHUX CITyYaWHBIX
U3MEpEHNi. MI3Mepenne MallbIX BETMYMH METOZOM PSIJIOB.
1.7 Boeibop cmocoba wu3MepeHus (QU3NYECKOW BETUYMHBI Ha
MpUMepe M3MEPEHHs MacCchl Tela: BECHl  PBIYAXKHBIE,
MIPYKUHHBIE U 3JIEKTPOHHBIE. 3MepeHne o0bema KHIKOCTH,
TEeMIIepaTypbl, BPEMEHH.
1.8 Csi3u  Mexay (¢uznyeckuMu BenuuuHamu. [lnoTHOCTh
BEILIECTBA.
KocBenHble n3MepeHus Ha MpUMEPE U3MEPEHHS IIIOTHOCTU
KUIAKOCTH U TBEPIBIX TEJI.
1.9 HccnenoBanue 3aBUCUMOCTH OTHOU (DU3HUCCKOW BETUIHHBI
OT JApyrod Ha NpUMEpEe 3aBUCUMOCTH IYTH PaBHOMEPHO
JBIKYILIETOCS TeJIa OT BPEMEHH JIBH)KCHMS Tella.
[IpeacraBneHre JaHHBIX HCCIEAOBaHUS B TaOJIMIE U Ha
rpauke ¢ ydyeToM 3aJaHHON aOCOJIOTHOM MOTPEIIHOCTU
U3MEpPECHUH.
1.10 | 'mnoresa. IIpeBpamenue TMNoTe3sl B HAyYHYIO TEOPHUIO Ha
IPUMEPE CTAHOBJICHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
CTPOEHHS BEILECTBA.
I.11 @u3NUeCKUEe  3aKOHBL, TPAHMIBI WX  HIPUMEHUMOCTH.




HpeﬂCKaBaHI/IG PE3YJILTATOB OIIbITA O €I'0 IIPOBCACHUA HA
OCHOBC TCOpGTPI‘—IGCKOﬁ MOACIH.

1.12

®u3nKa U OKpYKaloIUKi HAC MHUP: MEraMup, MaKpOMHP,
MHUKpomup. Pr3nKa U TEXHUKA.

1.13

llpakxmuuecxue pabomeoi:

ONpPE/ACIICHUE LEHbl JICJICHUS] [IKAIbl HU3MEPUTEIHHOTO
npudopa;

M3MEpPEHUE JTMHEUHBIX pa3MepPOB TBEPJIOTO Tejla MPaABUILHOM
dbopMBI, pa3MepoB KJIACCHOM KOMHATBI TPH  TTOMOIIH
yJIBTPA3BYKOBOI'O IaTYMKA PACCTOSHUM, JaTbHOCTH MOJIETa
Tea, OPOIIEHHOTO TOPU30HTAILHO, PA3MEPOB MAJIBIX TE,
MacChl T€Jl Pa3IMYHBIMU CIIOCO0aMu, 00beMa KUIKOCTU U
TBEPJIOTO TEJla, BPEMEHU; TEMIEPATypbl MpPU MOMOIIU
KUJIKOCTHOTO  TEpMOMETpa M  JlaTdYMKa TeMIepaTyphl;
MJIOTHOCTH BEILIECTBA KUAKOCTU U TBEPJIOTO TENa;
HCCJIEIOBAaHUE 3aBUCHMOCTH My TH PaBHOMEPHO
JBUKYIIETOCS TEJla OT BPEMEHHU JIBUYKCHUS Tella

1.14

Texnuueckue ycmpoiicmeéa: BECbl, TEPMOMETpP, MEPHBIN
OWINHAP, CEKYHIOMED

MEXAHUYECKHUE ABJIEHUA

2.1

B3aumopaeiicTBHe TEI

2.1.1

Buger mexaHudeckoro — ABMKEHHs.  OTHOCHTENIBHOCTH
MEXaHMYECKOTO ABMKEHHUs. Teno orcuera. Tpaekropus. [1yTe

2.1.2

PaBHnomepHoe wu HepaBHOMepHOe JaBWKeHHE. Cpennss
CKOPOCTb.

2.13

SABnenne nepunu. Cuna Kak Mepa B3auMOJACUCTBUS

2.14

Hedopmaruss  TBepapix Ten. Buasl gedopmanuu.  Cuma
yOpyrocTu. 3aKoH ynpyrou aepopmaiuu (3akon ['yka)

2.1.5

N3mepenue cuibl. Cll0)KEHHE CHIL.

2.1.6

Cuna TSKeCTH. CDOpMy.]'Ia JJI1 BBIYMCIICHUSA CUJIBI TAXKCCTHU
BOJIM3HU IIOBCPXHOCTHU 3emiu. Bec Tena.

2.1.7

Buner Tpenusa. TpeHue mNOKOA W TPEHUE CKOJBXKECHUS.
@opmyna Uil BBIYMCIEHUS  MOAYJS CHJIBI  TPEHUSA
CKOJIbXKCHUS

2.1.8

IIpakmuuecxue pabomol:

UCCIICJOBAHUE 3aBUCHUMOCTH CHUJIBl TPEHUS CKOJBXEHUS OT
CWJIBI HOPMaJbHOTO  JaBJEHMs, KadyecTBa 0OpabOTKH
IIOBEPXHOCTEN TEJII W HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IJIOLIAIA CONIPUKOCHOBEHUS TEIT;

M3MEPEHNE CUJIbI TPEHUS CKOJIbKEHUS,

HCCIIEIOBAHNE 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YIUIMHEHUS
MIPYKUHBI

2.1.9

Qusuueckue a61eHUs 8 npupooe: CKOPOCTU JBMKCHUS B
IIPUPOJIE, CUJIA TPEHUS B IIPUPOJIE U TEXHUKE

2.1.10

Texnuuecxue yCI’I’ZPOZZCI’I’l@Cl.' JAUHAMOMCTP, MOAIUITHUKHA




2.1.11

Hcemopus nayku: 3axkon ynpyroit nedopmanuu P. I'yka,
onbiTel ['.lanmuies 10O W3Y4YEHHUIO SIBJICHUS UWHEPIIUH,
. KyioHa 1o u3y4eHuro TpeHUs

2.2 JlaBJjieHHe TBepABIX TeJl, :KUAKOCTel U ra3os. IliiaBanue teJ

2.2.1 JlaBieHue TBEpAOTO TENa

2.2.2 | JaBieHue *KUJIKOCTEN 1 ra3oB. 3akoH [lackamns

2.2.3 | laBneHue B )KUJIKOCTH U raze. [ HIpocTaTuyecKoe 1aBieHUE
BHYTpH *)uakoctu. [lapamokc [lackans

2.2.4 | Atmoceprnoe  maBrmenue. M3mepenwme — atmocdepHOTO
JABJICHUS

2.2.5 | 3akoH Apxumena. dopmynna JUTSL ONIPENCIICHUS
BBITAJIKUBAOLIEH CUJIBI, JEUCTBYIOLIEH Ha  TeJo,
MOTPY>KEHHOE B KUJIKOCTh UJIM Ta3

2.2.6 YcnoBue IJIaBaHUS Tea. IImaBanue CyJI0B u
BO3/1yXOILJIABAHUE

2.2.7 | llpakmuueckue pabomuwi:
N3mepenue naBiieHus Bo3ayxa B OAJIJIOHE MITIPHUILA.
HccnenoBanusi 3aBUCUMOCTH  BBITAIKUBAIOMIEW CHIIBI  OT
00BbEMa MOTPy>KEHHOW YaCTH M OT TJIOTHOCTH YKUJIKOCTH,
HE3aBUCUMOCTH HE3aBHCUMOCTH BBITAIKUBAIOLIECH CUJIBI OT
IUIOTHOCTH TeJla U OT IMIyOUHBI, Ha KOTOPYIO MOTPYKEHO
TEJI0; U3YUYEHHUE YCIOBUH IJIABAHUS TE

2.2.8 | Qusuyeckue seieHus 8 npupode. BIUSHUE aTMOCHEPHOTO
NABJICHUS HA JKUBOM OpraHW3M, BOJSHBIE KIIOUM U
YCTPOMCTBO apT€3UAHCKUX CKBAXKUH, MJIABAaHUE PHIO

2.2.9 | Texnuueckue  ycmpoticmeéa:  COOOIIAIOIIUECS  COCY/IBI,
YCTPOMCTBO  BOJOMNPOBOAA,  THUJPABIMYECKHNA  Tpecc,
MaHOMETp, OapoMeTp, BLICOTOMED, MOPIIHEBON HACOC,
apeoMeTp

2.2.10 | Ucmopusa mnayxu: 3axoH Ilackans mnepenauu naBieHHUs] B
KUJKOCTSIX W TraszaxX, HCCIIECIOBAHMS YCIIOBHS PaBHOBECHS
pbluara u 3aKOHa IUJIaBaHUS TEJl, IPOBEACHHBIE APXUMEIOM,
onsITsl LII. Kynona nmo m3yuenuto tpenwms, E. Toppuuemm,
b. Mackansa, O. ¢on ['epuke Mo U3y4eHU0 aTMOCPEPHOTO
JaBJICHUS; ONBITHI MOHT0JIb()bE 1O BO3AYXOIIaBAHUIO

2.3 Pa6oTa, MOIIITHOCTD, JHEPTHUS

2.3.1 | Mexanuueckas pabota

2.3.2 MexaHnueckast MOIITHOCTD

2.3.3 | IIpocteie mexanu3msl. [IpaBuiio paBHOBECHs ppIyara.

2.3.4 | IlpumeHeHuE MpaBUia paBHOBECHSI phluara K 0JIOKY.

2.3.5 | «3onotoe nmpaBuiio» mexanuku. KoadduireHT nonesnoro
JCVCTBUSI MEXAHU3MOB

2.3.6 | [loreHumanbpHas SHEPTUM TEJIA, IOJIHIATOTO HAZL 3EMIIEU

2.3.7 | Kunernueckas sHeprus

2.3.8 | [lonHas mexaHU4ECKast SHEPTHS
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Ilpakmuueckue pabomwvi: U3MEpeHUE PAOOTHI CHIIBI TPCHUS
Ha 3aJaHHOM TyTH, Kod(d(]uIMeHTa MOJIE3HOTO JCHCTBUSA
CHCTEMbI OJIOKOB;

MCCJICIOBAHKE YCIIOBUI PABHOBECHS pbIyara u 0JI0KOB

2.3.10

Dusuueckue sA6eHUsA 8 NPUpoOe: DHEPTHS PeK U BeTpa U e€
HCTOJIb30BAaHUE B TEXHUKE; MOITHOCTH KUBBIX «JIBUTATEIICID)

2.3.11

Texnuueckue  ycmpoticmea:  pbldar, TOJIBWUXKHBIA U
HETIOJIBMXKHBIM ~ OJIOK, TMPOCThIE MEXaHU3Mbl B  OBITY,
CIIOPTUBHBIE TPEHAXKEPHI




8 Kkiacce

Konsi Kon IIpoBepsieMble 31eMEHThI COACPKAHUS
pasaena, | nmposep
TeMbl S1eMOro
3JIEeMEeHT
a
1 TEILV/IOBBIE ABJIEHUA
1.1 IlepBoHava/IbHBbIE CBE/ICHUA O CTPOCHUH BellleCTBA
1.1.1 | OcHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOU TEOPHUH
CTpOEHHUS BelecTBa. Macca u pa3Mepbl MOJIEKYJT
1.1.2 | TemnoBoe  fABWXKEHHE aTOMOB W Mojekyld.  CBsizb
TEMIIEpaTypbl ~ BELIECTBA CO  CpPEOHEH  CKOPOCTBIO
Xa0THYECKOTO ABMXKeHUs yacTuil. Juddysus
1.1.3 | BsaumopeiictBue wmoiiekys. CmaumBanue. KanuisipHbie
SIBJIICHUS
1.1.4 | Moaenu TBEPAOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSHHIM
BEIIECTBA M WX OOBSICHEHWE HAa OCHOBE MOJEKYISIPHO-
KUHETUYECKOU TEOPUH CTPOEHHUS BEILIECTBA
1.1.5 | Crpoenue tBEpABIX Ten. Kpucrammmueckoe u amopdHoe
COCTOSIHUS BELIECTBA
1.1.6 | IIpaxmuueckue pabomuwi:
Hab6nronenue KanisipHbIX SIBJICHUN
1.1.7 | @Qusuueckue s6neHuss 6 npupode: TOBEPXHOCTHBIE U
KaUJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPO/IE
1.1.8 | Texnuueckue  ycmpoticmea:  MeMOpaHHbIE  (UIBTPHI,
KaluJUISIpbl, MPUMEPHI KCTI0JIb30BaHUSI KPUCTAIOB
1.2 TenioBble siBJICHUA
1.2.1 | TeruoBoe pacuIMpeHue. OcobenHoctu TEIJIOBOTO
pacuMpeHus Boj
1.2.2 | TennoBoe paBHOBecue. Temmneparypa. TemmneparypHas
mkana Lenscus
1.2.3 | Buytpennsis »sHeprus. PaGora u Termomnepenaya Kak
CIIOCOOBI U3BMEHEHUS BHYTPEHHEHN SHEPTUn
1.2.4 | Bugel Temionepenayu: TEIUIONPOBOAHOCTb, KOHBEKIIWS,
U3ITy4YCHHE
1.2.5 | KonuuecTBO TemIOTHL. Y I€JIbHAS TEINIOEMKOCTh
1.2.6 | IInaBnenue u Kpuctamum3auus. M3MeHeHUe BHYTpEHHEHN
SHEPIruM MNpH TUIABJICHUA W KPUCTAIIM3AMU. Y IeNbHAs
TEIIOTA TUIABJICHUS
1.2.7 | Ucnapenue u KoHAeHcausi. H3MeHeHHME BHYTpPEHHEU
SHEPI'UH B MPOIECCE UCTIAPEHUS U KOHJICHCAIIUU
1.2.8 BrnaxHocTh Bo31yXxa
1.2.9 | Kunenue :KuakoCT. 3aBUCUMOCTh TEMIIEPATYPbl KUIIECHUS

oT aTMOC(bepHOFO JaBJICHMUSI. YI[GJII)HaH TCIIIOTAa




napooOpa3zoBaHUs

1.2.10

KomnuecTBo TCILIOTHI, BBIACIICMOC IIPH CI'OpaHHUH TOILIWBA.
yI[CHBHaH TCIJIOTA CropaHus TOIIJIMBa

1.2.11

3aKoH COXpaHCHHA OHCPIMHM B TCIUIOBBIX IIPOLCCCAX.
YPaBHeHI/IG TETJIOBOro OajaHca

1.2.12

VY nenbHas Teriota cropanus. [IpuHIMIBE paboThl TEMIOBBIX
nBuratenen. TermoBble ABUTaTeNi U OXpaHa OKPYIKAIOIIECH
Cpelbl

1.2.13

Ipaxmuueckue pabomei:

HaGmronenne  TEMIOBOro  paclIMpeHUs  KUJIKOCTEH U
TBEPIBIX TEJ, CHOCOOOB TEIUIONEpeaaun; 3aBUCUMOCTU
JABJIEHUs BO3JyXa OT €ro o0beMa U TEeMIIEPATypPhI;
3aBUCUMOCTH CKOPOCTH TIPOIECCa OCTHIBAHWS/HATPECBAHUS
Opyd U3IYYEHHH OT IBETa M3JTyYaromleii/orIomaronen
MMOBEPXHOCTH; 3aBUCUMOCTH CKOPOCTH HMCIAPECHUSI BOJBI OT
TJTONIAY IOBEPXHOCTH KHUJIKOCTH.

N3mepennst Ttemmeparypbl MpPU  NOMOIIM  KHUJIKOCTHOTO
TEPMOMETPA U JATUYUKA TEMIEPATYPhI; KOJIUYECTBA TEIUIOTHI,
\21 (183 (0)7 TEIIOEMKOCTH TBEPAOTO BEIIIECTBA;
OTHOCHUTEIIbHOM BJIAXKHOCTH BO3/1yXa

1.2.14

Quzuueckue s6nenus 6 npupode. wuznydenue CoiHUA,
3amMep3aHue BOAOEMOB, IPUMEPHI MPOSBICHUS KOHBEKIIUU B
aTMocdepe — MOpcKue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,
WHEs, CHeTra

1.2.15

Texnuyeckue  ycmpoticmeéa:  KUJIKOCTHBIA — TEPMOMETD,
JATYMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB,
BOJIOCSSHOM W DJIEKTPOHHBIA TUIPOMETPBI, ICUXPOMETP,
napoBasi TypOMHa, IBUTaTeb BHYyTPEHHETO CTOPaHUs

1.2.16

Ucmopus nayku: onwvitel b.Pymdbopna, I'.[{pBu, J[x.JIxoymns;
ucropust  TeroBeix  japurarenedt  (Jx.YVarr, H.Ortro,
P.uzens, .W. IlonzyHoB)

JJIEKTPOMAI'HUTHBIE ABJIEHUA

2.1

DJIeKTpUYeCKHUe sIBJIEHUSI

2.1.1

OmnbiTel D. Pesepdopaa mo M3ydyeHUIO CTPOSHHSI aToMa.
[ImaneTrapHast MOJEIb aTOMA

2.1.2

BJ'IGKTpI/I?)aHI/I}I TCII

2.1.3

JIBa BHEAa DJIEKTPUYECKUX 3apsAnoB. B3auMmogenicTue
MOKOSIIIUXCS SJIEKTPUUYECKUX 3aPsJIOB

2.14

3aKoH COXpPAaHCHHUA JJICKTPHUYCCKOI'O 3apAana. I[eJ'II/IMOCTB
QJICKTPUYICCKOI'O 3apsaa

2.1.5

DneKTpudecKoe mnose. JeficTBue dJIEKTPUYECKOTO MOJIsA Ha
NIEKTpUYECKUE 3apsiabl. [IpOBOIHUKY U AUDIEKTPUKU

2.1.6

[TocTostHHBIN ANEKTPUIECKUI TOK. [enicTBus
IEKTPUIECKOr0 TOKA

2.1.7

Cuia Toka. Hampsixenue




2.1.8

3akoH Oma ML y4aCTKa BHGKTpI/I‘{eCKOﬁ OCIIn

2.1.9 | DnekTpudecKkoe CONMPOTUBIICHUE. Y IETBHOE JIEKTPUUECKOE
CONPOTHUBIIEHUE

2.1.10 | IlocnenoBaTenpHOE COSAMHEHUE MPOBOTHUKOB.
[TapamienbHOE  COEAMHEHWE  MNPOBOJHUKOB  PABHOIO
COIPOTHUBJICHUSI.
CMmeniaHHbIE COETUHEHMS IPOBOTHUKOB

2.1.11 | PaGoTa 1 MOITHOCTB JIEKTPHUIECKOTO TOKA

2.1.12 | 3akon Ixoyns—Jlenna

2.1.13 | IIpakmuueckue pabomuvi:
HaOJIIOZICHUE SABJICHUIA AJIEKTPU3aLMU TEJ B3aUMOJIECUCTBHS
3apsHKEHHBIX TEIT;
U3MEPEHUS CWIbl TOKa, DJICKTPUYECKOTO HaIpsKEHUs,
AIIEKTPUYECKOrO COMPOTUBJIEHUS PE3UCTOpPA, pPadOThl U
MOIIIHOCTH 3JIEKTPUYECKOr0 TOKa;
MCCIIEIOBAHUSI 3aBUCUMOCTH CHUJIbI TOKA, MPOTEKAOLIETO B
MPOBOAHUKE, OT HANPSKEHUS Ha KOHIAX IPOBOJIHUKA;
3aBUCHUMOCTH 3JIEKTPUYECKOTO CONMPOTHUBIIEHUS MPOBOAHUKA
OT €ro JUIMHBI, IUIONAAM TIONEPEYHOTO CEYEHUs U
Marepuana;
MIPOBEPKA NPABUJI AJIsI IOCIIEIOBATENBHOTO U MAPAIIIETBHOTO
COEIMHEHUS POBOTHUKOB

2.1.14 | Qusuueckue s6n1enus 8 npupooe: FNCKTPUUECKUE SBICHUS B
aTMocdepe, TEKTPUIECTBO KUBBIX OPraHU3MOB

2.1.15 | Texnuueckue  ycmpoticmea:  DIEKTPOCKOI,  HCTOYHUKU
MOCTOSIHHOTO ~ TOKa, aMIIEpPMETP, BOJBTMETP, PEOCTAT,
CUETUHMK DIIEKTPUUYECKOU SHEPIUH, DIEKTPOOCBETUTEIBHBIC
npuOOpHI, HAarpeBaTENIbHBIC SJIEKTPONPUOOPHI (TIPUMEPHI),
npenoxpaHuTenu  (KOpOTKOE  3aMbIKaHue ); y4eT |
MCIIOJIb30BaHUE JIEKTPOCTATUYECKUX SIBICHUN B OBITY U
TEXHUKE; SJIEKTPONPOBOAKA U TOTPEOUTENH IIEKTPUUECKON
HHEPTUU B OBITY

2.1.16 | Ucmopuss Hayku: cO3MaHUE TaTbBAHUYECKUX DJICMEHTOB
(JI. TameBanu, A. Bombra, B.B. IletpoB), wu3yueHue
atmocdepnoro snekrpudectsa (b. ®pankinun, I'. Puxman),
oTkpbITHE 3aKOHOB (I'. OMm, [I. Ixyons, 2.X. JleHir)

2.2 JIEKTPOMATHUTHBIE ABJICHUS

2.2.1 | MarnutHOe noJie. BEKTOp MarHUTHOW MHAYKIIUN

2.2.2 | B3aumoaeicTBUE NOCTOSSHHBIX MATHUTOB

2.2.3 | MarHuTHOE noJie mpsIMOro MPOBOJHUKA C TOKOM

2.2.4 | JleiicTBUE MArHUTHOTO TOJII HA TPOBOJHUK C TOKOM

2.2.5 | SIBneHue anekTpoMarauTHOW MHAyKuuH. [IpaBumno Jlenma

2.2.6 | IIlpakmuuecxkue pabomoi:

H&6J’IIOI[€HI/I$I B3aI/IMOI[€I‘/IICTBI/Iﬂ MAarouToOB, MalrHUTHBIX oJIeH
ITOCTOAHHBIX MAardHuToOB, HCCIICAJOBAHHC ﬂGﬁCTBHH




MAaromTHOro 1101 Ha TIPOBOAHHK C TOKOM,
SHCKTpOMaFHHTHOﬁ HHAYKIIUH; HN3Yy4YCHHUC
QJICKTpOMAruuTa u pa60TBI QJICKTPOABUTATCIIA

SIBJICHUA
CBOMCTB

2.2.6 | Qusuuecxue s61enuss 8 npupooe: MaTHATHOE TIOJE 3eMITH
(mpetid MOFOCOB, POJIb MATHUTHOTO TTIOJIS JJIS )KM3HU Ha
3emuie), NOJIIPHOE CUSIHUE
2.2.7 | Texnuueckue ycmpoticmea: TPUMEHEHUE TOCTOSHHBIX
MarHuTOB, ANIEKTPOMArHUTOB, AJIEKTPOJIBUTaTEh
MOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
2.2.8 | Ucmopus nayku: onbiTel B. ['mibp0epra mo HaMarHU4MBaHUIO
’Kesesza, onbIT X. Dpceresia Mo HabI0IEHUI0 MAarHUTHOTO
MOJIs TPOBOJIHUKA C TOKOM, OmbITel M. @apajes mo
M3YUYCHHIO SIBJICHUS AIEKTPOMAarHUTHOM WHIYKIIUU
9 Kiaacc
Konsi Kon IIpoBepsieMble 3J1eMEHThI COACPKAHUS
pasaena, | nmposep
TeMbl S1eMOr0
3JIEMEHT
a
1 MEXAHUYECKHUE SIBJIEHUSA
1.1 MexaHu4eckoe IBUKeHHe
1.1.1 Mexanuueckoe aBukeHUE. MaTepuanbHas Touka. Cucrtema
orcueTa. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBUKEHUS
1.1.2 | PaBHOMepHOE W© HepaBHOMepHOe nBHkeHHE. CpennHss
ckopocThb. DopMyna 151 BBIYUCIEHUS CPEAHEN CKOPOCTH
1.1.3 | PaBHOMEpHOE TPSIMOIMHENHOE JBWKECHHUE. YPABHCHHE
PaBHOMEPHOTO NPSIMOJIMHENHOTO ABUKEHUS
1.1.4 | MrHoBeHHasi CKOpPOCTb, YCKOpPEHHE, PaBHOYCKOPEHHOE
NPSIMOJTMHEUHOE ABUKEHUE
1.1.5 | YpaBuenue PAaBHOYCKOPEHHOTO MIPSAMOJIMHENHOTO
JIBU>KEHUSI.
DopMyJibl 1J1s MPOEKIIUU CKOPOCTU U MPOEKIINU YCKOPEHUS
MIPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKEHUU
1.1.6 | CBoOoaHOE najzieHne
1.1.7 | llepemenienne, NOPOWIAEHHBII MyTh W CKOPOCTh TpHU
KPUBOJIMHEITHOM JIBIXKCHUH
1.1.8 | I'padpuueckoe npencTaBieHue IBUKCHUS
1.1.9 | JIBuxkeHue no OKPY>KHOCTU C IMOCTOSIHHOM MO MOZYJIO
ckopocThio. [leproa u yactora oOpaiieHus
1.1.10 | JIuneitHast =~ CKOpPOCTb ~ PAaBHOMEPHOTO  JIBIJKEHHS  IIO
OKPY>KHOCTH. YTJIOBasi CKOPOCTh
1.1.11 | LlenTpocTpeMuTenbHoOe YCKOpEHHE. Hanpasnenue

LHEHTPOCTPEMUTEIBHOTO YCKOPEHUS




1.1.12

IIpakxmuueckue pabomoi:

WN3mepeHne cpenHEeW CKOPOCTH JBWKEHHS Tena IO
HAKJIOHHOM MJIOCKOCTH; YCKOpEHUS Tena npu
PAaBHOYCKOPEHHOM JBM)KCHUHM 110 HAKJIOHHOHN IIJIOCKOCTH,
YCKOpEHUsi CBOOOHOIO NaICHHUS.

HccnenoBanre 3aBUCMMOCTH IyTH OT BpPEMEHH TIpU
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HaualbHOU CKOPOCTH

1.1.13

Dusuueckue s61eHus 8 npupode. CKOPOCTH JIBHKCHUS B
TIPUPOJIC

1.1.14

Texnuueckue yempoucmea: CIIUJIOMETD, JATYUKHU
MTOJIOKEHHUSI, PACCTOSTHUS U YCKOPEHUS

1.1.15

Hemopuss  nayku: onsitel . ['amunes 1no  HU3ydeHURo
CBOOOJHOTO MaJCHUS

1.2

OCHOBBI JTUHAMUKH

1.2.1

I1epBsiii 3aK0H HproTOHA

1.2.2

Bropoii 3akon HproroHa. YpaBHEHHE BTOPOro 3aKOHA
Hprorona.

CoHarpaBiIeHHOCTh BEKTOpPA YCKOPEHHMS TEJla U BEKTOpa
PABHOJEHUCTBYIOIIEH BCEX CUJI, IEUCTBYIOIINX HA TEJIO

1.2.3

B3anmoneiicteue Ten. Tpetuit 3akon HeroTona.
YpaBHeHUE TpeThEro 3akoHa HerotoHa

1.2.4

JIBmxeHHe Tena moj JeMCTBUEM HECKOJIBKUX CHIL. [IpuHumn
OTHOCUTENbHOCTH | anunes

1.2.5

TpeHHe IIOKOA MW TPCHUC CKOJIBKCHUA. q)OpMYJIa JJIsL
BBIYUCJIICHUSA MOOYJIA CHUJIBI TPDCHHA CKOJIBKCHHA

1.2.6

3akoH ynpyroit nedopmariuu (3axkoH ['yka)

1.2.7

Bcemupnoe Tarorenume. Dopmysia 3aKOHA BCEMHUPHOTO
TATOTEHUS. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO MaJICHUS
OT IMUPOTHI MECTHOCTH

1.2.8

Cuna TsKeCTH. YCKOpeHI/Ie CBO60I[HOF0 ImaaCHHsI.
q)OpMYJIa A1 BBIYHMCIICHHMA  CHJIBI  TSOKCCTH BOJIM3U
ITOBCPXHOCTHU 3emiu

1.2.9

HesecoMmocTh U eperpysKu.

1.2.10

PaBHOBecue MarepuasibHOM TOYKU. AOCOIIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPAOTO TENA C 3aKPETVIEHHON OCBIO
BpaieHus. MoMmeHT cuiibl. LleHTp TskecTu

1.2.11

HUneanpHag  KUOKOCTh. TedeHHMe  JKHUIOKOCTH.  3aKOH
bepnymu. [logpémHas cuita Kpblia caMoseTa

1.2.12

Ipaxmuueckue pabomuwi:
N3mepenne kodhuimenTa TpeHUs CKOJTbXEHUS, )KECTKOCTH
TPY>KHHBI




1.2.13

Quzuueckue a61eHUs 8 npupoode: PUMEPHI CKOPOCTEH B
KUBOM W HEXHBOM MPUPOJE, CUIa TPEHHUS B IIPUPOAE U
TEXHUKE, BIUSHUE aTMOC(EpPHOTO [aBJICHUS Ha KUBOM
OpraHu3M, BOJSHBIC KIIFOYM U YCTPOWCTBO apTE3MAHCKUX
CKBaXWH, TUIABAHUE PBIO, pblUaru B TeEJIe YEJIOBEKA,
NPUWJIVMBBL W OTJIMBBI, JABWXKEHHE TuiaHeT (CoJIHEUHOU
CHUCTEMBI, TEYEHHUE BOJBI B pEKaX U KaHalax

1.2.14 | Texuuueckue ycmpoiicmeéa: HUHAMOMETp, TOAIIAITHUKH,
COOOMIAONIMECS  COCYJIbl,  YCTPOMCTBO  BOJOIPOBOJA,
TUIPABINYECKUANA MTPECC, MAaHOMETP, OAPOMETP, BBICOTOMED,
MOPUIHEBOM HACOC, APEOMETP, MOJABUKHBIA U HEMOABUKHBIN
0JIOK, CIOPTUBHBIE TPEHAXKEPhI, TPOCTHIE MEXAHU3MBI B
OBITY (MPUMEPHI), KOCMUYECKUE aTaPaThI

1.2.15 | Acmopus nayku: 3akoHbl MexaHWUKM HbIOTOHa W 3aKOH
BCEMUPHOTO TITOTEHHS, 3aKOH ynpyro paedopmanuu P.
I'yka, onbiTel I'. I'anumnes mo M3ydeHHIO SIBICHUS] UHEPLIVU U
cBobogHoro mazaenus, I'. KaBenguma no omnpeneneHuro
IPaBUTALIMOHHOU IMOCTOSIHHOU

1.3 3aKOHBI COXpAHEHHS FJHEPTUM M UMITYJIbCA B MEXaHUKeE

1.3.1 | Ummynbc Tena — BeKTopHas (pu3ndecKkas BeIUUYHHA.
Nmnynesc cuiibl

1.3.2 | 3ak0H coOXpaHEHUs MOJHOTO HWMITyJbCa Uil 3aMKHYTOU
CUCTEMBI TEIl

1.3.3 | PeakTUBHOE ABUKEHUE

1.3.4 | Mexanuueckas pabora

1.3.5 MexaHndeckasi MOIITHOCTD

1.3.6 IToreHnuanbHas YHEPTUU TeJa, HOAHSATOrO Ha/1 3eMJIieh

1.3.7 | lloTeHunanbHas SJHEPruUs CKATOM MPYKUHBI

1.3.8 | Kunetuueckas sHeprusi.

Teopema 0 KHHETUYECKOU SHEPTHUH

1.3.9 | llonnas mexaHU4eCKasi SJHEPIUsl.
3aKOHbBI U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON SHEPTUU

1.3.10 | Ilpaxmuueckue pabomol: n3MepeHHe PabOTHI CHUIIBI TIKECTH
MIpU MOAHATUH (OIyCKaHUM) Tpy3a, padOThI CUJIbI YIIPYTOCTH
NpyU MOJHSITUM Tpy3a C TOMOIIBIO TOABUKHOTO WU
HETMOABUKHOIO 0J0Ka, pabOThl CUJIBI TPEHHS MPHU
CKOJIbYKEHHH TEJa M0 TOPU30HTAIIbHOM INIOCKOCTH; U3YUYEHUE
3aKOHA COXPAHEHUSI SHEPTUU

1.3.11 | Qusuueckue senenus 6 npupooe: PEAKTHBHOE IBUKCHUE
JKUBBIX OpPraHU3MOB, DJHEPrus PpeK U BeTpa U e¢
WCIIOJB30BaHUE B TEXHUKE;, MOIIHOCTH >KUBBIX
«JIBUTATEIIEN»

1.3.12 | Texuuuecxkue ycmpoucmea. pakeTbl




1.3.13

Hcemopus HAYKU. BKJIAJ( K.3. [InonkoBckoro 151
C.II. KoponeBa B pa3BUTHE PEAKTHUBHOTO  JBHUKCHUS
KOCMUYECKHX pakeT, padotsl U.B. Memepckoro

1.4

Mexanuueckue KoJie0aHusi ¥ BOJHbI

1.4.1

Mexanuueckue kosiebanus. [lepuosa u yacrora koseOaHuit

1.4.2

Marematnuecknii ¥ NpyXUHHBIM ~ MasTHUKHU. [lepnon
KOJIEOaHHMI1 MaTEMaTUYECKOTO U MPYKUHHOI'O MasiTHUKOB

1.4.3

[IpeBpailieHrie SHEPruM MOpHU KOJEOATETLHOM JBUYKECHUH.
3aryxatomue  kKojieOaHusi.  BbIHyXIeHHBIE — KoOJIeOaHUS.
Pe3onanc

1.4.4

MexaHn4decKHue BOJIHEL. HpOI[OJ'IBHBIC " MONCPCUHBbIC BOJIHBI.
I[JII/IHa BOJIHBI 1 CKOPOCTB €€ pACIIPOCTPAHCHUA

1.4.5

3Byk. I'pomrocte u  BbicoTa  3Byka.  CKOpOCTh
pactipocTpaneHusi 3ByKa. OTpaxeHHEe ¢ TMPEIOMIICHUE
3BYKOBOH BOJIHBI HA TPAHUIIEC pa3Jiena ABYX Cpel

1.4.6

Nudpa3Byk u ynbTpa3ByK.

1.4.7

IIpakmuueckue pabomoi:
N3mepenns rnepuonaa u YaCTOThI KoJieOaHui
MAaTeMaTUYECKOTO 51 MIPY>KUHHOTO MAasITHUKOB.

HccnenoBanue  3aBUCHUMOCTH:  IIEpUOAA M YaCTOTHI
KOJICOaHUI MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH,
neproAa M 4acTOThl KOJIEOAHHUH MPYXKHHHOTO MAasTHUKA OT
MAacChI Tpy3a U HE3aBUCUMOCTHU OT aMIUTUTYIbI KOJIeOaHHit

1.4.8

Duzuueckue s6NeHUss 6 npupode. BOCHPUITHE 3BYKOB
KUBOTHBIMH, BETPOBBIC BOJIHBI, 3eMJIETPSICEHHUE,
CECMUYECKHE BOJIHBI, [IyHAMU, 3XO

1.4.9

Texnuueckue  ycmpoticmeéa:  3XOJOT,  HUCIHOJb30BaHUE
yJIbTPa3ByKa B ObITY U TEXHUKE

1.4.10

Ucmopusa nayku: Onsitel I'. IN'anunesa n X. ['tolrenca no
n3yueHuto kojeOanuit, omnbitel JK.-J[. Kommagona mo
M3MEPEHUIO CKOPOCTH 3BYKA B BOJIE

IQJIEKTPOMAI'HUTHBIE ABJIEHUSA

2.1

3JICKTpOMaFHI/ITHI)Ie BOJIHbI. CBeTOBBIE SIBJIEHUS

2.1.1

DJEKTPOMarHUTHOE  MOJIe.  DJEKTPOMAarHUTHBIE  BOJIHBI.
CkopocTh cBeTa. DIIEKTPOMAarHuTHas MpUPOJA CBETA

2.1.2

HMcrounukmu CBCTa. 3aKoH HpHMOHHHGﬁHOFO
PaCpoCTpaHCHUA CBCTA

2.13

3akoH oTpakeHus cBeTa. [1mockoe 3epkaio

2.14

3akoH npenomieHus cBeTa. [1oaHoe BHyTpeHHEE OTpaKEeHHE
CBETa

2.1.5

JIun3a. (DOKYCHOG PaCCTOAHUC JIMH3bI

2.1.6

['na3 KaK OIITHYCCKAas CHUCTCMA. BJ'II/I30py1(OCTI) 151
JaJIbHO30PKOCTDH

2.1.7

[ucnepcust ceeta. Cll0)KE€HHE CIIEKTPAJIBHBIX [IBETOB




2.1.8

WudpakpacHsle  BOJHBL.  YJIbTpapHOJIETOBbIE  BOJHBI.
Pentrenosckoe wm3nmydenue. Illkama 31eKTpOMarHUTHBIX
BOJIH

2.1.9 | Ilpakmuyeckue pabomuwi:
HaOIOZICHUE MPSMOJIMHENMHOr0 pacnpoCTpaHEHUs CBETa,
JUCTIEPCUU CBETa; HM3MEpeHHe (OKYCHOTO PACCTOSHUSA H
ONTHYECKOW CHJIBl COOMpAroled JIMH3bI, HCCIEA0BAHKE
SBJICHUSI OTPAXKEHMSI U TPEJIOMJICHUSI CBETa Ha TPaHULE
pazziena ABYX Cpel; CBOMCTB M300pa)K€HUsl, MOJIyYEHHOTO C
MTOMOIILI0 COOMPAIOIIEH JIMH3bI
2.1.10 | Qusuuecxue s6renus 6 npupode: BETA TN, ONMTHYCCKHUE
sBiieHusI B atMocdepe (1BeT Heba, pedpaxius, paayra,
MUpax), OMOJOTHYECKOE NEHCTBUE BUIUMOTO,
yJIbTPa(puOJIETOBOIO U PEHTT€HOBCKOT'O U3ITyUYEeHUIN
2.1.11 | Texnuueckue  ycmpoucmea: OYKHA, JymHa, IEPUCKOIL,
(doToanmapar, NpOEKIHOHHBIN anmnapar, BOJIOKOHHAs ONTHKA
2.1.12 | Ucmopusa mayku: onblTbl HplOTOHA 1O UCCIIEOBaHUIO
JTUCTIEPCUU  CBETa; OTKPhITHE  HMHGPAKPACHBIX  BOJIH
(Y. Tepmiens), yneTpaduoneroBeix BomH (B. Purrep),
peHTreHoBcKkoro usnydeHus (B. Pentren)
KBAHTOBBIE ABJIEHUA
3.1 N3nyyenne cBera aromMoMm. CHEKTpsl HMCHOYCKaHUA U
NOTJIOLEHUS
3.2 EcrecTBeHHas paanoakTUBHOCTh. Albda-, bema-, TaMma-
usnydenus. Peakiuu anbda- u 6era-pacnana
33 [LmanerapHast Mmogenb aroMa
34 CoctaB aToMHOTO si/ipa. M3oTOmbI
3.5 SnepHble peaknuu. 3aKOHBI COXpPAHEHUs 3apsI0BOIO H
MacCOBOT'O YHCEN
3.6 JlelicTBHs palMOAKTUBHBIX U3Ty4YCHUN
3.7 Ilpaxmuueckue pabomwvi: HAOMOICHWE CIUIOMHBIX U
JIMHENYaTBIX CIEKTPOB U3ITyYEHUS; U3MEpEHUE
PaIMOaKTUBHOTO (OoHA
3.8 Quszuuyeckue  AGNeHUs 8  Npupooe:  €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (DOH, KOCMHUUYECKHE Jy4Yd, PaJHMOaKTHBHOE
U3ITy4YeHHE TPUPOIHBIX MUHEPAJIOB
3.9 Texnuueckue ycmpoucmea: CIEKTPOCKOI, HHAUBUAYaTbHBIN
JO3UMETP, Kamepa Buiibcona.
3.10 | Ucmopusa nayku: OTKPBITHS JTUHHUA TOTJIOMICHHUS B CIEKTPE

Conura (. ®payHrodep); ecTeCTBEHHOM PagHOAKTUBHOCTH
(A. bekkepenb); OTKPBITHE HOBBIX  PaJUOAKTUBHBIX
sanemeHToB (I1. Kropu u M. Kropu); OTKpBITHE CII0)KHOTO
CTPOCHHSI aTOMa, OTKPBITHE MPOTOHA, UCCIICIOBAHUS
panroakTuBHOTO M3ayueHus (3. Pezepdopn)




Pa3znen 2. IlepedeHb pacnpefesieHHbIX [0 KJaccaM MpOBepsieMbIX
TPeOOBaHMI K Ppe3yJibTATAM OCBOCHHSI OCHOBHOH 00pa3oBaTe/IbLHOM
NMPOrpamMmmbl OCHOBHOT0 0011ero oopasosanus no ®U3NKE

TpeboBanust ®I'OC k pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEIbHOM
IporpaMmMbl  OCHOBHOTO OO0IIero oOpa3oBaHUs ONEPAIMOHATU3UPOBAHBI U
pacrupeaeseHbl 10 KJIaccaM.

7 Kjacc
Meranpe Kon
AMETHBIH | MpoBepsie
pe3yJabTra MOI0 IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 00y4eHU s
T TpeOOBaH
usi
1 YMeHue omnpeaessitb NOHATHS, CO31aABATH 00001eHNUs], YCTAHABJIUBATH

AHAJIOTHH, KJIACCU(PUIHMPOBATH, CAMOCTOSATEIbHO BHIOUPATH OCHOBAHUS
U KpuTepuu Ui KjIaccuPUKaNUH, YCTAHABJIUBATHL TNPUYMHHO-
CJIe[ICTBEHHbIE CBSI3H, CTPONUTH JIOTHYECKOe paccy:KieHue,
YMO3aKJIK4YeHHe (MHAYKTHBHOE, JeAYKTUBHOE U M0 AHAJOTMH) M [1eJ1aTh
BBIBO/IbI

1.1 Pa3nuuate u3yueHHble (U3NUECKHUE SIBICHUS (PaBHOMEPHOE U
HEPABHOMEPHOE JBWKCHHWE, WHEPLHs, B3aMOJACWCTBHE Tell,
PaBHOBECHE TBEPABIX TeEJ, HMMEIOUIMX 3aKPEIUIEHHYK OCh
BpalleHus, Nepeiaya AaBiIeHUs] TBEPAbIMH TEJIaAMHU, KUIAKOCTSIMU
U razamu, aTMoc(epHoe J1aBieHuUE, MIJIaBAHUE TEJ) MO0 OMUCAHUIO
UX  XapaKTepHBIX CBOMCTB M  Ha  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOLIUX JAHHOE (PU3HUYECKOE SIBICHUE

1.2 Pacnio3naBaTh MposIBIEHUE W3YYCHHBIX (U3UYECKUX SBICHHUN
(cMm. m.1) B OKpy’KarolleM MHpE, BbLAENSAS HUX CYIECTBEHHBIE
CBOWCTBA/IPU3HAKU

1.3 OnuceiBaTh U3YYEHHBIE CBOWCTBA TE€N M (PU3HUECKHUE SIBICHHUS,

UCIIOB3Ys (DU3NUYECKUE BEIUMYUHBI: MyTh, CKOPOCTh, Macca H
o0beM  Tena, IJIOTHOCTh  BEIIEeCTBa, CHUJIA, JIaBJICHHE,
KMHETUYECKAsl SHEPTHUsl, TOTECHIIMATIbHAS SHEPTUsl, MEXaHUYECKast
pabota, Mexanuueckas MourHocTh, KIIJ] mpocroro mexanusma,
JIaBJICHHUE; TIPU OMUCAHUM TMPABUJIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI HCIIOJIB3YEMBIX BEJUYWH, UX O00O03HAUCHUS W CIUHMIIBI
U3MEpPEHUS, HaXOAWUTh (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
(hU3UYECKYIO BEIUUYUHY C APYTUMU BETMYMHAMU

1.4 XapakTepu3oBaTh CBOWCTBA TeJl, (U3WUECKHUE SBICHUS U
MPOIIECCHI, UCTIONB3Ys (hU3UUYECKUEe 3aKOHBI: 3aK0H ['yka, 3aKkoH
ApxuMmena, 3aKOH COXPaHEHHUsI SHEPruu; MpU ITOM JaBaTh
CIIOBECHYI0  ()OpMYJIMPOBKY 3aKOHa U  3alHUChIBaTh  €ro
MaTeMaTUYECKOE BEIPAKECHHE

L.5 OOBsCHATH (DU3UYECKUE TPOIIECChl U CBOMCTBA TEN: BBISBISTH




MMPUYIHUHHO-CJIICACTBCHHBIC CBA3U, CTPOUTD o0BsAcHeHHEe U3 1-2
JJOT'MYCCKHUX MHIaroB C OHOPOﬁ Ha 1-2 HN3YYCHHBIX CBOMCTBA
(1)I/ISI/IT{GCKI/IX HBHGHHﬁ, (bI/IBI/ILIGCKI/IX 3daKOHAa UJIKN 3aKOHOMCPHOCTHU

1.6

Pacnio3naBatsh HpO6JIeMI>I, KOTOPBIC MOJKHO PCIIUTD IIPHU ITIOMOIITH
(1)I/ISI/IT{GCKI/IX MCTOOJOB, B OIIMCAHUH HUCCICAOBAHHUA BBIACIIATH
IMPOBCPACMOC IIPCAIIOJIOKCHUC, HAXOIHUTbh OIIMOKU B X0€
OIIbITA, ACJIATH BBIBOJLI 110 €I'0 pE3yJjIbTaTaM

1.7

[IpoBOIUTH OMBITHI IO HAOTIOACHUIO (DU3UICCKUX SIBIICHUN WA
dbuznyeckux CBOWCTB Teln: (OpMyIHpPOBaTh MPOBEPSIEMBIC
MPEANOJNIOKEHUS, COOUMpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO
o0opynoBaHus U GOPMYITUPOBATH BHIBOIBI

1.8

[IpoBoauTh TmpsiMble  U3MEpPEHHUS  (PUINYECKUX  BEIHMUUH
(paccrosiHue, BpeMs, macca Tena, oObEM, cuja, TeMIepaTrypa):
3alKMChIBaTh MOKa3aHUd MNPUOOPOB € YYETOM  3aJaHHOMU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.9

[TpoBoauTh HCCIENOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH
C  WCIIOJIb30BAHMEM  MPSAMBIX  HM3MEPEHUN:  IJIAHUPOBATh
UCCJIEI0BAHNE, COOMPATh YCTAHOBKY, CIENysl MPEII0KEHHOMY
IUIaHy, (PUKCUPOBATh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTHU
¢u3nYecKux BEIWYMH B BHUAE MPEUIOKEHHBIX TaOmML U
rpauKoB, 1eJaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

1.10

[TpoBoAMTH KOCBEHHBIE M3MEPEHHUS (UBNUYECKUX BEJIMYUH,
cluenys  TNPENJIOKEHHOW  HMHCTPYKLMU: TP BBINOJHEHUHU
U3MEPEHU CcOoOMpaTh HKCIEPUMEHTAJbHYI0 YCTAHOBKY U
BBIYUCIIATH 3HAYEHUE BEIIMYUHBI

1.11

[IpuBoauT, TpPUMEPH  MPAKTUYECKOTO  HCIIOJIBb30BaHUS
bu3nyecKnx 3HAHWN B MOBCETHEBHOW JKU3HM Al oOecredeHus
0e30MacHOCTH MpU OOpalIeHUH ¢ MPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBaMH, COXPAHEHUSI 370pPOBbS U COOJIOJCHUS HOPM
HKOJIOTUYECKOTO OBEJACHUS B OKPYKAIOILEH cpeie

1.12

[IpuBoauTs mpumepsl Bkiaga poccuiickux (.M. Mennenees,
M.B. Jlomonocos, H.II. IletpoB u ap.) u 3apyOexHBIX
(I'. Tanunen, P. I'yk, E. Toppuuennu, b. [lackans, Apxumen u
Jp.) Y4YCHbIX-(OU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
MPOLIECCOB OKPYXKAIOIIETO0 MHpa, B PpPA3BUTHE TEXHUKU U
TEXHOJIOTUI

YMeHue co3naBaThb, IPUMEHATH M NMPe00Pa3oBbIBATH 3HAKH M CHMBOJIbI,
MO/IeJIM U CXeMBI JIJISl pellieHusl Y4eOHbIX M IO3HABATEIbHBIX 32124

2.1

Pemate pacuernsle 3amauu B 1-2 MEWCTBUSA MO OJHOM M3 TEM
Kypca (U3MKH, UCMONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nyecKkre BEIMUMHBI: Ha OCHOBE aHajJW3a YCIIOBUS 3aJaud
3allUChIBATh  KPAaTKOE YCJIOBUE, MOJCTAaBIATh  (U3NYECKHE
BEJIMYMHBI B OPMYJIBI U TPOBOAUTH PACUEThI

2.2

OOocHOBBIBaTh ~ BbIOOp M3YYEHHBIX (U3MYECKUX  MOJAENeEH
(MaTepuanbHas TOUKa)




23 VKka3pIBaTh TPUHIMIIBI JACHCTBUS TMPHUOOPOB U TEXHUYECKHUX

YCTPOUCTB
2.4 Pacno3naBathb MIPOCTHIE TEXHUYECCKHUE YCTPOMCTB u
HW3MEPUTEIIbHBIE MPUOOPHI IO CXeMaM H CXEMaTHYHBLIM
PUCYHKaM
CMbICJIOBOE YTEHHE
3.1 Hcmonb30BaTh MpY BBITIOJIHEHUH YUYEOHBIX 3aJaHUN Hay4dHO-
MOMYJISIPHY 1O JUTEpaTypy bu3HIecKoro CoZICpKaHMUS,

CIIpaBOYHBIC MaTepHalIbl, pecypchl ceTu VHTEepHET: BIajaeTh
npueMaMyd  KOHCIIGKTUPOBAHHUS  TEKCTa,  IpeoOpa3oBaHMs
nH(popMaIuu 13 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO

3.2 Co3naBaTh COOCTBEHHBbIE NMCBbMEHHBIE M YCTHBIE KpaTKueE
COOOI1IEHUSI Ha OCHOBE 2-3 HCTOUYHUKOB MH(POpPMAIIUHU, TPAMOTHO
MCIIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmapaT Kypca GU3NKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEN

YMeHue OpPraHu3o0BbLIBATHL Y4eOHO€ COTPYAHMYECTBO U COBMECTHYIO
AeSITeJIbHOCTD C YUMTEJIeM U CBEPCTHUKAMHU; PpadoTaTh HHANBUAYAJIbHO U
B rpynime

4.1 [Tpu paGoTe B rpymnie CBEPCTHUKOB PACIPEAEATh 00SI3aHHOCTH
B COOTBETCTBUM C TOCTABICHHBIMUA 3aJa4aMH, CIEIUTh 3a
BBIIIOJIHEHWEM  [UIaHA  JCHCTBUM, AaJ€KBAaTHO  OLICHUBAaTh
COOCTBEHHBIN BKJIAJl B J€ATEIBHOCTD TPYIIIbBI

YMeHne 0CO3HAHHO HCNOJIb30BAaTh pedeBble CPeACTBAa B COOTBETCTBUM €
3aJayeil KOMMYHUKAIMU IS BbIPAa’KeHUS] CBOMX YYBCTB, MbICJEHd M
norpedHocTei

5.1 [Ipu  paboTre B  rpymme  CBEPCTHUKOB  BBICTPAaUBaTh
KOMMYHHKAaTUBHOE  B3aUMOJICHCTBUE,  YUYUTHIBas  MHEHHE
OKpYKaroLI1X

@®opMHUpOBaHME U PA3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIIO0JIb30BAHMS
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT UM

6.1 OcyuiecTBisITh OTOOP HKCTOYHMKOB  HH(OpPMAalMM B CETU
WNHTEepHET B COOTBETCTBUM C 33JaHHBIM MOUCKOBBIM 3aIIPOCOM,
HA OCHOBE WMEIOUINXCSA 3HAHUM BBUICTATh HWH(MOPMAIHIO,
KOTOpasi  SIBJISIETCS. NPOTUBOPEYMBOM WM  MOXKET  OBITh
HEZIOCTOBEPHOM

Omnpeneasitb cnoco0bl AeiicTBUI B paMKaxX NpPeNJIOKeHHbIX YCJI0BHH U
TPeOOBaHNH, KOPPEKTHPOBATH CBOM [JCHCTBUA B COOTBETCTBMH C
U3MEeHsIolIeiica cuTyanuen

7.1 Cobumronath npaBuiia 6€30MacHOro Tpyaa npu padoTe ¢ y4eOHbIM
U J1abOpaTOpHBIM 000pPYAOBAHUEM




8 Kkiacce

Meramnpe Kon
AMETHBINA | IpoBepse
pe3yjabTa MOI'0 IIpoBepsiemble MpeMeTHBIE Pe3yJIbTATHI 00y4eHH s
T TpeOOBaH
ust
1 YMeHue onpeaessitb MOHATHS, CO31aBaTh 0000IeHUs], YCTAHABJINBATH

AHAJIOTUH, KJIACCH(PUUMPOBATH, CAMOCTOSTE]bHO BbHIOMPATHL OCHOBAHMS
U KpUTepUMH s KjIaccu(pUKanuM, YCTAHABJIUBATH NPUYHHHO-
CJIe[ICTBEHHbIE CBSI3H, CTPOUTH JIOTH4eCKoe paccys;kaeHue,
yMo3akji4eHue (MHIYKTHBHOE, TeYKTUBHOE U M0 aHAJOTHHU) U JeJIaTh
BBIBO/IbI

1.1 Paznuuate wu3ydeHnsie (Qusnueckue saBineHus (auddysus,
U3MEeHeHue oObeMa TeJd TMpU HarpeBaHuu (OXJIAXKICHHUHM),

OoJbIIas CKMMAaEMOCTh ra3zoB, Majas COKUMAacMOCTb )I(I/II[KOCTeﬁ

u TBEPAbIX TCII, TCIIIIOBOC PaBHOBECHC, HCIIapCHUC,
KOHACHCAal U, IIJIaBJICHUC, KpucTalyin3amnus, KHIICHUC,
BJIAJKHOCTb BO31yXd, PpPa3JIMIHLIC CITOCOOBI TCILJIoNICpCaaiuun,
QJICKTpU3alusda TCI, B3aI/IMOI[€I\/'ICTBI/I€ 3apsAa0B, HarpcBaHHC
IMPOBOJHHKA C TOKOM, B33PIMOI[€I>1CTBPIC Mar"dumToOB,

QJICKTPOMAruvuTHAsA HHIYKINA, I[GﬁCTBHG MAargmTHOI'O IIOJIsI HaA
IMIPOBOJHHK C TOKOM) I10 OIIMCAHHUIO UX XaAPAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (bI/IBI/I‘IGCKOG
ABJICHUC

1.2 Pacnio3naBaTh MposIBICHHE W3YYEHHBIX (PU3MUECKHUX SIBJICHHM
(cm. 1) B OKpy’KaromieM MUpPE, BBIACHSS WX CYHIECTBEHHBIC

CBOWCTBA/NPU3HAKU

1.3 OnuceiBaTh U3YYEHHBIE CBOWMCTBA TEN M (PU3HUECKHUE SIBICHMUS,
UCTIONIBE3Ysl  (DM3MYECKUE BEJIMYMHBI: KOJIMYECTBO TEILJIOTHI,
BHYTPEHHSISI DHEPrUs, TeMIepaTypa, YJeJIbHas TEIJIO0EMKOCTb
BEIIECTBA, YyJeJIbHasl TEIUIOTa IJIABJICHUS U MapooOpa3oBaHus,
yJeIlbHAasI TEIUI0OTa CTOPaHUsl TOTIMBA, KOG OUIIMEHT MOJIE3HOTO
JEUCTBHUS TEIJIOBOTO JBUraTENsl; dJIEKTPUUECKUN 3apsi, cuia
TOKa, AIIEKTPUYECKOE HaIpsLKEeHUE, AIIEKTPUYECKOE
CONMPOTUBJIEHUE TIPH TMOCIEAOBATEIbHOM U MapajUIeIbHOM
COEJIMHEHHUH ITPOBOJIHUKOB, yI€JIHOE COITPOTUBIICHHE BEILIECTBA,
paboTa TOKa, MOIIHOCTh TOKAa; NpPU ONHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI MCIOJIb3YEMbIX BEIUYUH, UX
O00O3HAYECHUSI W EIUHUIBI HM3MEPEHUS, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO0 (U3MYECKYI0 BEJIMYMHY C APYTUMHU
BEJTMYMHAMU

1.4 XapakTepu3oBaTh CBOMCTBA Tell, (U3UYECKUE SBICHUS U
MPOIIECCHI, UCTIONIB3Ysl (PU3MUECKUE 3aKOHBI: 3akoH Oma s

y4dacTKa OCIk, 3aKOH I[)KOYJ'ISI - .HGHI_[a; IIpU 3TOM pPa3JINYaTb




CIIOBECHYIO (POPMYJIMpPOBKY 3aKOHa M €ro MaTeMaTH4YecKoe
BBIPA)KCHUE

1.5

OOBACHATD (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEN: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JOTUYECKUX IIAroB € ONOpOM Ha 1-2 HM3y4YeHHBIX CBOWCTBA
(bU3NYECKUX ABJICHUN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.6

Pacnio3naBaTh mpo06s1eMbl, KOTOPBIE MOKHO PEIIUTH IPY TOMOILIN
(U3MYECKUX METOAOB; HCIOJb3Yys OMNHCAHUE MCCIIEIOBAHUS
BBIACIIATh  IIPOBEPSAEMOE  NIPEAINOJIOKEHHE,  OLICHUBATh
MPaBUJILHOCTH MOPSI/IKA MPOBEACHUS UCCIEIOBaHUS, JI€TIaTh
BBIBO/JIbI

1.7

[TpoBOAUTH OMBITHI 1O HAOMIOAEHUIO (PU3MUECKUX SBJICHUN WU
¢uznyeckux CBOHCTB Ted: (OpPMYIMpPOBaTH IPOBEPSEMBIE
IPEIIOJIOKEHNs, CcOoOUpaTh YCTAHOBKY W3 HPEIOKEHHOTO
000pyIOBaHUs; ONMUCKHIBATh XOJ ONBITA U (POPMYJIHPOBATH
BBIBO/IBI

1.8

HpOBOI[I/ITB IIpAMBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYHUH
(aTMOC(i)epHOG AaBJICHUC, TCMIICpATypad, BJIA)KHOCTb BO31dYyXa,
CHJIa TOKa, HaprDKeHI/Ie)i CpaBHUBATH PC3YJIbTAThI I/IBMepeHI/Iﬁ C
Y4CTOM SaHaHHOﬁ a0COJIFOTHOM IOTPCIIHOCTHU

1.9

[IpoBoMTh HMccaeA0BaHNE 3aBUCUMOCTEN (PU3UUECKUX BEITMUMH
C  WCIOJIb30BAHMEM  MPAMBIX  HM3MEPEHUW:  IUJIAHUPOBATH
UCCJIEIOBaHKNE, COOMPATh YCTAaHOBKY, CIEAYs MPEI0KEHHOMY
IUIaHy, (PUKCUpPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH
¢u3nyecKux BEJIWYUH B BUAE TAaOIMI U TpaHUKOB, JIeiaTh
BBIBOJIBI T10 PE3YJIBTATAM HCCIIEIOBAHUS

1.10

HpOBOI[I/ITI) KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJIIMYHMH:
IJIAHWUPOBATDH U3MCPCHH, CO6I/IpaTI> OKCIICPUMCHTAJIBHYTO
YCTAaHOBKY, CJICAYA HpGI[J'IO)KGHHOﬁ HWHCTPYKIHH U BBIYUCIIATH
3HAa4YCHHUEC BCIIMYHHBI

1.11

[IpuBoauTh  TpUMEpPHl  MPAKTUYECKOTO  HMCHOJIb30BAHUS
bu3MYecKuX 3HAHUI B MOBCEIHEBHOM >KU3HU JJIsi 0OecreueHus
0e30macHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHUS 370POBbSl U COOJIOJICHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpejie

1.12

[IpuBoauts mpumepsbl Bkiana poccuiickux (M.B. JlomoHoOCOB,
N.. IlonzynoB, B.B. IlerpoB, 32.X. Jlenu, I'.B. Puxwman,
[1JI. lunnunar, B.C. SAxobu u ap.) u 3apyoexssix (P. bpoys,
Hx. Jxoyns, Jx. Yarr, B. Tun6ept, I'. Om, X.-K. Opcren, A.-
M. Ammep, M. ®@apaneit, u 1p.) y4eHBIX-(GU3UKOB B Pa3BUTHUE
HayKd, 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUI

YMmeHue co3iaBaThb, IPUMEHATH M NMPe00Pa3oBbIBATH 3HAKH M CHMBOJIbI,
MO/IeJIM U CXeMbI /ISl pelieHus y4eOHbIX U M03HABATEIbLHBIX 32124

2.1

\ Pemats pacuerHsle 3a1aun B 2-3 AEUCTBHSI, HCTIOJIb3YS 3AKOHBI U




(GopMynbl, CBA3bIBaOIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE
aHainu3a yCJIOBUS 3aJadyd 3alMChIBaTh KpPAaTKOE YCJIOBHE,
BBIOHpATh 3aKOHBI U (POPMYJIIBI, HEOOXOUMBIC IS €€ PEelIeHuH,
IIPOBOAUTDL PacyeThl U CPABHUBATH IOJyYECHHOE 3HAYCHUE
(U3MYECKON BEJIMUYMHBI C U3BECTHBIMU JaHHBIMU

2.2

Paznmuyarh OCHOBHBIE TIPU3HAKM M3YYEHHBIX (DU3HMYECKHUX
Mozelel (MoIeN CTPOEHUS ra30B, KUAKOCTEN U TBEPBIX TE,
IUIaHETapHAsi MOJENb aTOMA)
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XapakTepu3oBaTh NPUHIUIBI IEUCTBUS U3YUYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB, ONMPAsCh HA 3HAHMS O CBOMCTBAX
(bu3nyeCKuX SIBJICHUN
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Pacnio3naBatb OPOCTBIE  TEXHUYECKHUE  YCTPOMCTB "
U3MEpUTENIbHbIE TPUOOpPHI MO CXeMaM M CXEMaTHYHBIM
PUCYHKaM; COCTaBJISITh CXEMbl DJIEKTPUYECKUX LENerd ¢
IIOCJIEIOBATEIBHBIM U ITAPAJUIEIBHBIM COCINHEHUEM JJIEMEHTOB,
paznuyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUECKUX
uerner (MCTOYHUK TOKA, KIIFOY, PE3UCTOp, PEOCTaT, JIAMIIOYKA,
amMIepMeTp, BOJIBTMET)

CMBICJIOBOE UTEHHE

3.1

Hcnonb30BaTh MNpU BBINOJHEHUM YYEOHBIX 3aJlaHUd HAy4dHO-
NOMYJIIPHYIO JUTEPATYPY duznIECcKOTro coJiepKaHus,
CIPABOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT: BIaaeTh
IpUeMaMHU KOHCIIEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
uH(OpMallMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO

3.2

Co3maBath COOCTBEHHBIE KpAaTKHE TMHCHBMEHHBIE U YCTHBIC
coobmieHus, 0000mas  WHPOpPMAMIO W3  HECKOJbKHX
HMCTOYHHUKOB, TPAMOTHO HCMOJB30BaTh U3YUCHHBIH MOHSTUNHBIN
anmapar Kypca (U3WKH, COMPOBOXKIATH BBICTYTUICHHUE
MpEe3CHTAIEN

YMmenue OpPraHu30oBbLIBATH yqeﬁnoe COTPYAHHIECTBO U COBMECTHYIO
ACATCIBHOCTD C YYUTECJ/IEM M CBEPCTHUKAMM paﬁoTaTL HHAUBUAYAJIBHO H

B Ipynie

4.1

[Ipu paGoTe B rpyIime CBEpPCTHUKOB paCIpeAeisTh 00s3aHHOCTU
B COOTBETCTBUM C TIOCTaBJICEHHBIMHU 3aJadyaMH, CIIECIUTHh 3a
BBITIOJIHEHUEM IIJlaHA JICUCTBUH UM KOPPEKTHPOBATH  €rO,
aJIcKBaTHO OLICHUBATh COOCTBEHHBIA BKJIAJl B JICSATEIHLHOCTH

TpyIIbI

YMeHne 0CO3HAHHO MCII0JIL30BaTh peYeBble CPeCTBAa B COOTBETCTBHH C
3aJayeil KOMMYHUKAIIMM JIS BbIPA:KE€HHsI CBOUX YYBCTB, MbICJIEH H
norpedHocTei

5.1

[Ipu  pabore B  rpymme  CBEPCTHUKOB  BBICTPaWBATH
KOMMYHHUKAaTUBHOE  B3aUMOJCHUCTBUE,  YUHUTbIBass  MHEHMUE
OKPY KaIOIIMX

@®opMHUpPOBaHME U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIO0JIb30BAHUSA
HH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHUI




6.1 OcCy1ecTBIATh MOUCK UH(pOpMAK PU3NIECKOTO COACPKAHUS B
cetu MHTepHeT, Ha OCHOBE MMEKOIIMXCS 3HAHUM W
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACIATh HH(OPMALMIO, KOTOpast

ABJISIETCS] IPOTUBOPEYMBOM MIIM MOKET OBITh HETOCTOBEPHOM

7 Onpeneasitb cnoco0bl AeiicTBUI B paMKax NpPeNJIOKeHHbIX YCJI0BUH U
TPeOOBaHNH, KOPPEKTHUPOBATHL CBOM JeWCTBUA B COOTBETCTBHH C
U3MEHSIOLIeCH CUTYalen

7.1 Coburoath npaBuiia 6€30MacHOro Tpyaa Mpu padoTe ¢ y4eOHbIM
1 J1abOpaTOPHBIM 000PYI0BAHUEM.
9 Kiacc
Meranpe Kon
AMETHBINA | MpoBepse
pe3yJbTa MOI0 IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 00y4eHH s
T TpeOOBaH
ust
1 YMeHune omnpenessitb NMOHATHS, CO31aBaTh 0000IIEeHHUS], YCTAHABJIUBATH

AHAJIOTUH, KJIACCU(PUUIMPOBATH, CAMOCTOATE]IHLHO BbHIOMPATH OCHOBAHMS

U KpUTepuMH s KjaccupuKanuu, YCTAHABJAMBATH MPHYMHHO-
CJIe[ICTBEHHbIE CBSI3H, CTPOUTH  JIOTHYECKOe paccy:KaeHue,
yMo3akJi4YeHue (MHAYKTUBHOE, IeIYKTUBHOE U 10 AHAJIOTHH) U JeJaTh
BBIBO/IbI
1.1 Paznuuate u3ydeHHble Gpu3nyueckue sBIeHUs (paBHOMEpPHOE U
PaBHOYCKOPEHHOE IPSAMOJIMHEMHOE NBUKEHUE,
OTHOCUTENILHOCTh ~ MEXAaHHUYECKOTO  JIBMXKEHUS, CBOOOJHOE
MajicHue TeJl, PAaBHOMEPHOE JBWIKEHHE MO OKPYKHOCTH,
pEaKTUBHOE  JBWKEHHE,  HEBECOMOCTb, KoJsiebaTeabHOoe

JIBUKEHHE, PE30HAHC, BOJIHOBOE ABM)KEHUE (3BYK), AUCIIEPCHUS
CBETA, NMPSAMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKECHUE U
IIPEIOMIIEHUE CBETa, €CTECTBEHHAs PaIUOAKTUBHOCT,
BO3HMKHOBEHHUE JIMHENYATOTO CIIEKTPa U3IIy4YECHHUS) 110
ONMCAHUI0 WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3MUECKOE SIBICHHE

1.2 Pacnio3naBaTh mposiBICHHE M3YyYEHHBIX (U3NUYECKUX SIBICHUIN
(cm. 1.1) B OKpyXkaroleM MUpe, BbIJIETSAS X CYLLECTBEHHbBIE
CBOWCTBA/IIPU3HAKU

1.3 OnucelBaTh U3y4YEHHbIE CBOMCTBa Tell U (PU3UUECKUE SIBICHUA,

UCTIONB3Yys (PU3MYECKUE BEIMYUHBI: YCKOPEHUE, UMITYJIbC Tela,
UMITYJIbC CHWJIbl, KHHETHUYECKas JHEpPrusi, IMOTECHIHAIbHAs
DHEPrus, MexaHudeckas padoTa, MEXaHWYecKas MOIIHOCTb,
aMIUIMTyAa, TEPUOJ M YacToTa KojeOaHuM, JJIMHA BOJHBI M
CKOPOCTb €€ PAaclpOCTPAHEHHs, CKOPOCTh CBETA; MPU ONUCAHUU
MPaBWIBHO TPAaKTOBATh (PU3UUECKUN CMBICT HCIOIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS M EJIMHUIIBI MU3MEPEHUS, HAXOJUTh




(1)0pMy.TII)I, CBA3bIBAIOINUC JTAHHYTO (bI/IBI/I‘IGCKYIO BCIIMYNHY C
APYyTruMHA BCIIMYMHAMU

1.4

XapakTepu3oBaTh CBOWCTBa Ten, (PU3MUECKUE SBICHHUS H
MPOIECCHI, UCTIONB3Y (U3NUECKUE 3aKOHBI: 3aKOH COXPaHCHHS
DHEPrUM,  3aKOH BCEMHPHOTO  TATOTEHMS, IPUHIIAIL
CYNIEpHO3ULIMK CWJI, 3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXXEHUSI U IPEJIOMIICHUS! CBETA, 3aKOHBI
COXpaHEHUsl 3aps/I0BOIO W MAaCCOBOIO YHMCEN NPH SAEPHBIX
peaxIusax; mpu 3TOM pa3IudaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M €r0 MaTeMaTU4YECKOE BBIPAXKEHUE

1.5

OOBACHATD (pU3NYECKUE MPOLIECCHl U CBOIMCTBA TEN: BBISBISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE H3 2-3
JOTUYECKMX IIAaroB C ONMOPOW Ha 2-3 M3y4YEHHBIX CBOMCTBA
buznyecKux sBIEHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.6

Pacnio3naBaTh mpo0s1eMbl, KOTOPBIE MOKHO PEIIUTH IPY TOMOILIN
(U3MYECKUX METOAOB; HCIOJb3Yys ONHCAHUE HCCIIEIOBAHUS
BBIJCIATh  IPOBEPSIEMOE  NIPEANOJIOKEHHUE,  OLICHUBATh

NpaBUIBHOCTh TOPSAJAKA MPOBEACHUS HCCIEAOBaHUS, JAelaTh
BBIBO/Ibl, THTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OTIBITOB

1.7

[IpoBOWTH ONBITHI MO HAOTIOAECHUIO (PU3HYECKUX SIBICHUN WU
(U3MYECKUX CBOICTB TEJ: CAMOCTOSITENBHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO HabOpa 00OpYyIOBAaHUS; ONUCHIBATh X0l OIBITA
U pOpMYJIUPOBATH BHIBObI

1.8

[TpoBoauTh IpU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUI,
Olpenenssi  CpedHee 3HAYeHHEe  M3MepsSeMOW  BEJIMYMHBI,
00OCHOBBIBaTh BHIOOP CIOCOOa M3MEPEHHs/M3MEPUTETHLHOTO
npudopa

1.9

[IpoBoMTh MccIEA0BaHNE 3aBUCUMOCTEN (PU3UUECKUX BEITMUNH
C HCIOJIb30BAHMEM INPSIMBIX HW3MEPEHHUI: CaMOCTOSTEIBHO
coOupaTh yCTAHOBKY, (PUKCUPOBATH PE3YJILTAThl MOTYYECHHON
3aBHCHUMOCTH (PM3WYECKUX BEJTMYMH B BUJIE TaOIHII U TPa(UKOB,
JIeaTh BBIBOJBI 11O pE3yJIbTaTaM UCCIIEAOBAHUS

1.10

[IpoBoAWTH KOCBEHHBIE W3MEpeHUsT (UIMUYECKUX BEINYHMH:
IUIAaHUPOBATh ~ M3MEPEHHUs; CcoOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY, CIIeIysl NPEIVIO)KEHHOW WHCTPYKLWH;, BBIYHUCIATH
3HAYCHUE BEJIMYUHBI U aHAJIU3UPOBATH IOJyYEHHBIE PE3YJIbTAThI
C YY4ETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUN

1.11

[IpuBomuTh  TpUMEpPHl  MPAKTHUUYECKOTO  HMCIOJIL30BAHUS
bu3NYecKuX 3HAHUM B MOBCEIHEBHOM >KU3HU JJIsi 0OecreueHus
0e30macHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBaMH, COXPAHEHUS 370POBbSl U COOJIOJICHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpelie

1.12

[IpuBoauTs npumMepsl Bkiaga poccuiickux (K.3. LnonkoBckui,
N.B. Memepckuii, H.E. JKykosckuii, C.II. Kopones,
J.J. UBanenxo, [.B. Cxobenbupbin, M.B. KypuatoB u ap.) u




3apyoexnbix (M. Heroron, I'. Kasengum, J[. bepnymmm, JIx.
Makcenn, I'. Tepu, B. Penrren, A. bekkepenb, M.
Cknonosckas-Kropu, 3. Pesepdopa u ap.) yuyeHbIX-(DU3MKOB

B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUpa,
B Pa3BUTHE TEXHUKU U TEXHOJOTUI

YMeHue co3xaBaThb, IPUMEHATH M NMPe00Pa3oBbIBATH 3HAKH M CHMBOJIbI,
MO/IeJIM U CXeMbI [IJISl pelieHUs y4eOHbIX U M03HABATEIbHbBIX 32124

2.1

Pemate pacuetHbie 3a1aumn (Onuparomyecs Ha cucremy u3 2-3
ypaBHEHUM), HUCIOJB3Ys 3aKOHbI W (OPMYJIbI, CBS3BIBAIOIIHNE
(u3MYecKue BEIMYMHBI: Ha OCHOBE aHaM3a YCJIOBHS 3aJadd
3alChIBaTh KPATKOE YCJOBHE, BHIOMPATh 3aKOHBI U (DOPMYJIHI,
HEOOXOAMMBIE JUIsl €€ PEIICHHs, MPOBOJUTH pacyeTbl U
OLICHUBATh PEATbHOCTh MOJYYEHHOIO 3Ha4YeHUs (U3MUECKOU
BEJINYUHBI

2.2

Pasnmuyarh OCHOBHBIE TIPU3HAKKM HW3YYEHHBIX  (PU3MUECKHUX
Mozenel (MaTepralibHasi TOYKa, HyKJIOHHASI MOJIENb SApa)
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OnucelBaTh MNPUHLUNBI JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB, HCIOJIb3Ysl 3HAaHHUS O CBOWCTBax
dbuznueckux  SBICHMH MW HEoOXoaumble  (u3MUEcKue
3aKOHOMEPHOCTH
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Hcnonb30BaTh CXEMbl M CXEMATHUHbBIE PUCYHKH W3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB, HM3MEPHUTEIbHBIX MPUOOPOB U
TE€XHOJOTMYECKHUX IPOLIECCOB MPU PEIICHUU Y4eOHO-
IIPAKTUYECKUX 3a]a4; ONTHYECKHE CXEMbl JUIl TIOCTPOEHUS
N300paXeHUH B TNIOCKOM 3€pKajie U COOMpPAIOIIEH JIUH3E

CMBICJIOBOE UYTEHHE

3.1

Hcnonb30BaTh MpU BBIMOJHEHUU YYEOHBIX 3aJlaHUN HAy4YHO-
MOIYJIIPHY IO JUTEPATYPy bu3ruecKoro COZEpKaHuUs,
CIIPABOYHBIE MaTEpUANIbI, pPecypchl ceThu HHTepHET: BIaaeTh
nprueMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO

3.2

Co3naBath COOCTBEHHBIE NMUCBMEHHBIE M YCTHBIE COOOILEHHS,
000011asi nHPOPMAINIO W3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh U3YUYCHHBIN MOHATHIHBIN anmapar Kypca QHu3uKw,
COMPOBOXK/IATh BBICTYIUICHHE MPE3EHTALNUEH, YUUThIBAs
0COOEHHOCTH ayAUTOPUU CBEPCTHUKOB

YMmenue OpPraHM30BbLIBATH yqeﬁﬂoe COTPYAHHYECTBO MU COBMECTHYIO
ACATCIBHOCTD C YYUTEJIEM U CBEPCTHUKAMM, paﬁoTaTL HHAUBUAYAJIBHO H

B rpynime

4.1

[Ipu pabore B rpynme CBEPCTHUKOB  CAMOCTOSITENILHO
IUIAHUPOBATh ~ COBMECTHYIO  JEATENBbHOCTb,  CJIEIUTh 34
BBITIOJTHEHNEM IIAHA IEUCTBUN U KOPPEKTUPOBATH €T0,

aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb

TPYIIIbI




YMeHHe 0CO3HAHHO UCIOJIL30BATh PeueBble CPEACTBA B COOTBETCTBUM €
3ajauyeil KOMMYHHMKAIIUM /1JI51 BBIPAKEHNUsI CBOMX YYBCTB, MbICJIeH 1
norpedHoCTEN

5.1

[Ipu paboTe B rpymnrne CBEpCTHUKOB BbICTPAaUBATh
KOMMYHHUKATUBHOE B3aMMO/ICICTBHE, YUUTHIBASI MHEHUE
OKPY KaOIIMX

@®opMHUpPOBaHHE U PA3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIIOJIb30BAHNS
HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

6.1

Ocy1ecTBIATh TOUCK HHPOPMALIMH (PU3UUECKOTO COAEPIKAHMS
B ceTH MIHTepHET, CaMOCTOSTENbHO (OPMUPYST TOUCKOBBIH
3anpocC, HAXOAUTH ITyTH ONPENEIICHNS JOCTOBEPHOCTH
NOJIy4€HHOU MH(OPMALIMK HA OCHOBE UMEIOIINXCS 3HAHUH U
JOTIOJTHUTENBHBIX HCTOYHUKOB

Onpenensitb
TpeOOBaHMIA,

Croco0bl JAeCTBHH B pPaMKaxX NpelJIOKEHHbIX YCJIOBHH U
KOPPEKTHPOBATH CBOM [JeHCTBUA B COOTBETCTBUM C

U3MEHSIOIIecsl CUTyanuen

7.1

Cobumronath npaBuiia 6€30MacHOro Tpyaa mpu padote ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYyT0BAHUEM




