HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3nKke Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJOXEHUH M TpeOOBaHUU K pe3ylbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrpPaMMbI, TPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoMm (penepanbHON padoyell mporpaMMbl BOCIIUTAHUS U
Konnenmnuu npenogaBanus yaueOHoro npeamera «Dusukay.

Copepxanue mnporpamMMmbl 1o (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHON TpaMOTHOCTH OOYYaIOIIMXCS M OpraHu3aldi0 H3ydeHHs
¢u3nKn Ha AESITETbHOCTHOW OCHOBE. B mporpamMme mo (usMKe y4UTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeaMera B peanusanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAaNpeAMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKxKe
MEXIPEIMETHBIC CBSI3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB HA YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUsI.

[Tporpamma mo u3MKe ycTaHABIMBACT paclpeeiieHre yueOHOro MaTepuaia
1o rogam oOy4yeHus (MO Kjaccam), MpeiaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTD
M3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COAEpKAHUS U
y4€Te BO3paCTHBIX OCOOEHHOCTEN 00yJaroInXCsl.

[Iporpamma 1o @u3uke pa3zpaboTaHa C ILEIbIO OKa3aHUS METOAMYECKOU
NOMOLIY YYUTENIO B CO3JaHUU padoUueil MporpaMMbl IO yUeOHOMY MPEAMETY.

®dusuka SABIAETCA CHUCTEMOOOPA3YyIOIUM  JJIsl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB
U SBJICHWM, WM3y4aeMbIX XWUMHEH, OWOJIOTHEH, acTpOHOMHEH H (PHU3UIECKOM
reorpaueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
OpeOCTaBsieT HaumOojee sACHble 00paslbl MPUMEHEHHs] HaydHOTO METOo/a
MO3HAHMsI, TO €CTh CII0Cc00a MOMyYEHHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa W3 TIaBHBIX 3a/lady (PU3NYECKOro OOpa3oBaHMsI B CTPYKTYype OOIIEero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHMH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢Qusumkn Ha 0a30BOM ypOBHE MpEAIoOiaraeT OBJaJICHUE
CIEIYIOIIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIUMH E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HayuyHO OOBSCHATH SIBJICHUS;

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIE0BAHUS;

e HHTEPHOPETUPOBATH  JAaHHbIE WM  UCHOJIb30BATh  HAY4YHBIE
JI0Ka3aTeIbCTBA AJIs MOJTYYEHHUS BBIBO/IOB.

enn wusydeHuss ¢GU3MKKM HA YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenonaBanus ydyeOHOro mnpeamera «®Pusnka» B



oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepaunu, peanu3yromux
OCHOBHBIE ~ 0011€00pa30BaTeNbHbIE MPOTPaMMbl, YTBEPKAEHHOM  pelICHUEM
Komernn MunucrepcrBa npocseienus Poccuiickoit @enepanuu (IpoToKoa OT 3
nexadpst 2019 r. Ne [TK-48H).

Henn ndyyeHusi pU3NKHU:

NpUOOPETeHNE WHTEpPeca U CTPEMJICHHS OOYyJaroluxcs K HaydHOMY
U3YYCHUIO TPUPOJbI, Pa3BUTHE WX HWHTEJUICEKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

pa3BUTHE TIPEICTABIICHUNA O HAYYHOM METOJIE MO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHPOBO33PEHUSI Kak pe3yjabTaTa HW3ydCHUS
OCHOB CTPOEHHUS MaTepuu U (QyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMuUpoBaHUE TPEACTABICHUNA O POAM (U3MKU ISl PAa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oynymiei
npoecCHOHATBHOU NEATEIIbHOCTH, CBA3aHHOW C (DM3MKOM, MOATOTOBKA K
JTanbHEHIIeMy OO YICHHIO B ’TOM HAMpPaBIICHUHU.

JlocTikeHue 3TUX IeNield mporpamMMmbl Mo (U3MKEe Ha YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NpUOOPETeHNE YMEHUMN OIUCHIBATH M OOBICHATH (DU3MUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TIOJTyUYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB PpEUICHUS TMPOCTEHIMX pacu€THBIX 3a1ad ¢
UCTIOJIb30BaHUEM (bU3HIEeCKUX MOJIETIeH, TBOPYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3371aY;

pa3BUTHE YMEHUHN HAOIOATh MPUPOIHBIC SIBJICHUSI W BBITIOJHATH OIBITHI,
JabopaTtopHbie  pabOTBI W DKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C
WCIOJIb30BAaHUEM U3MEPUTENHHBIX TIPUOOPOB;

OocBOcHHE MPUEMOB paboThl ¢ mHpOpManuen (HU3MIECKOTO COICpPKAHWS,
BKJIFOYasi HTHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OIICHUBaHUE MH(POPMAIINH;

3HaKOMCTBO €O chepamu npodeccuoHaATbHON ACSITEILHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMCHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha uzydenue ¢usuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIEro

oOpazoBaHust oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 daca B HeJeN0), B 8
KkJjacce — 68 vacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 yaca B HEEIIO).



COJEPXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupone. SBienus npuponsl. Ousznueckue sBICHUS:
MEXaHWYECKHUE, TEMIOBBIC, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €IUHHUIL.

Kak ¢usuka u jApyrue ecrecTBEHHbIE HAayKH HW3Yy4alOT MPUPOSY.
EcrecTBeHHO-HAY4YHBIN METOJ] TO3HAHUS: HAONIOJACHHUE, TMOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUMOTE3, OOBICHEHUE
HabmogaemMoro sBneHus. Onucanue GU3NUECKUX SBJICHHUM ¢ MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusmnyeckue NMpuOOPHl U Mpoleaypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopmuuvie pabomul u onvimel.

1. OmnpenencHue EHBI JEICHUS KAl U3MEPUTEIHLHOTO Mprudopa.

2. H3mepeHne paccTosHUM.

3. MBmepenne o0bEMa KUJIKOCTH U TBEPAOTO TETIA.

4. OnpeneneHue pa3MepOB MaJIbIX TEN.

Paznen 2. IlepBoHayaibHbIE CBe/IeHHsI 0 CTPOEHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbI, HX pa3Mepbl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTRA.

JIBuxenue wuacTtui] BemiecTBa. CBSi3b CKOPOCTH JIBMXKEHMSI YAacTHIl C
Temrieparypoir. bpoyHoBckoe nBmwxkenme, muddysus. BzanmopeiicTBue dvacTwil
BEIIECTBA: MPUTSKEHUE U OTTAJTKUBAHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, JKUJKOCTEH M TBEPABIX
(kpucTainueckux) Tea. B3auMocBsI3b MEXKIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmonenne OpoyHOBCKOTO JIBUKEHUSI.

2. Habmoaenue nuddysumn.

3. HaGmonenue ~ siBmeHU#,  OOBSCHAIOMIMXCA  NPUTSHKEHUEM WM

OTTAJIKUBAHUEM YaCTHI[ BEIIIECTBA.

Jlabopamopmuuvie pabomul u onvimol.



1. OueHka JuamMeTpa aroMa METOAOM pPAoB  (C  HCIOJIb30BaHUEM

dbotorpaduii).

2. OmnbITHI IO HAOJIOICHHUIO TEMIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI MO OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBukeHne U B3aUMOAeCTBHE TeJl.

Mexannueckoe IBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKCHUS.

SlBneHne wHepHMU. 3aKOH WHEpUMH. B3ammoneicTBue Tel Kak IpUYMHA
U3MEHEHHUS] CKOPOCTH [BWXKEHUS Teld. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHOCTh BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHUIIC
00BEMa BelecTBa.

Cuila Kak XapakTepUCTHMKa B3auMoJeucTBUs Ten. Cuiia ympyrocTd M 3aKOH
I'yka. 3MepeHne cUiibl C MOMOIIBIO AUHAMOMETpa. SIBIEHUE TATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAaIlPaBJICHHBIX MO OAHOW mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHue CKOIbXKEHUS U TPEHUE NOKOs. TpeHue B IPUPOJI€ U TEXHUKE.

Hemoncmpayuu.

1. HabOmoneHne MeXaHWYeCKOro JBUKEHHUS Tena.

2. H3MepeHne CKOPOCTH NPSIMOJIIMHENHOTO IBHXKCHUSI.

3. HaOmroneHue siBlICHUS] HHEPLIUH.

4. HaGmionenve n3aMeHeHUs] CKOPOCTH MIPU B3aWMOJICHCTBUU TEIL.

5. CpaBHEHHE MacC MO0 B3aUMOAECHCTBUIO TEI.

6. CnoyxeHue CuIl, HaPaBJIEHHBIX 110 OJHOW MPSMOU.

Jlabopamopmuuvie pabomul u onvimol.

1. OmnpeneneHue IIOTHOCTH TBEPAOTO TeJa.

2. OmbITHI, IEMOHCTPUPYIOIINE 3aBHUCUMOCTh pacTskeHus (maedopmMarivin)

MPY>KUHBI OT TPUIIOKEHHON CUJIBI.
3. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHUSI CKOJIbKEHUS OT
BECa TeJa U XapaKTepa CONMPHUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. /laBjieHre TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

JaBnenune. CriocoObl yMEHBIIECHHS W YBEIUYEHU JaBiaeHus. J(aBneHue rasa.
3aBUCUMOCTh JaBJICHHsS Ta3za OT 00bEéMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJAMHU, XKUAKOCTAMH W razamu. 3akoH llackansa. [TneBmaTuueckue
MalllMHbL. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT TIyOuHBL. ['mapoctarudeckuit
napajiokc. CooOraroiuecs cocybl. [ uipaBinueckiue MEXaHUu3Mbl.

Atmocdepa 3emin u atmocdepHoe AaBieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3yIIHON 00o0souku 3emiu. OnweiT Toppuuemm. M3mepenue armocdepHOro



JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOr0o JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 1151 U3MepeHust aTMOC(HEPHOTro JaBICHUS.
JlericTBUE KUIKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3ayxonnaBanue.
Hemoncmpauyuu.
3aBUCUMOCTB JABJICHUS a3a OT TEMIIEPATYPBI.
Ilepenaya naBneHUs )KUIAKOCTBIO U Ta30M.
Coob1maroniuecs cocysl.
['mapaBamueckuit mpecc.
[IposiBnenue nercTBUst aTMOC(hEepHOTO AaBICHUS.
3aBUCHMOCTh BBITAIKHBAIOMICH CHIIBI OT 00BEMa MOTPYXKEHHOW YacTU

o vk wnN e

TCJ1a U IIJIOTHOCTH KHUJKOCTH.

PaBencTBO BBITaJIKI/IBaI-OHlCﬁ CHJIBI BECY BBITECHEHHOM KUIKOCTH.
VYcioBue mjaBaHus Tell: MJIaBaHUE WM IOIrpYy’KCHUC TCJII B 3aBUCUMOCTHU
OT COOTHOIICHMS INIOTHOCTEH Telia U KHNIKOCTH.

=

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOM B
KHUJKOCTb YACTH TEJa.

2. OmnpeneneHue  BBITUIKMBAIONIEH  CHJIbL, JICMCTBYIOIIEW HA  TEIO,
HOTPYKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKHBAIOLIEH CHJIBI, JEMCTBYIOIIEN Ha TENO
B KUJKOCTH, OT Macchl Teja.

4. OnbITBI, JAEMOHCTPUPYIOLIME 3aBUCHMOCTH BBITAJIKMBAKOLIEH CHIIBI,
NCHCTBYIOIIE Ha Telo B JKUAKOCTH, OT OOBbEMA MOrpy:KEHHOM B
YKUJKOCTh YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH.

Pa3znen S. PaGora u MoIHOCTb. JDHEpPrusi.

Mexanudeckasi pabota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecusi phiuara. [lpuMmeHeHME TpaBUIa pPaBHOBECHS phluara K OJIOKY.
«3onoroe mnpaswio» Mexanuku. KIIJI mnpocteix MexanusmoB. Ilpoctbie
MEXaHU3MBI B OBITY I TEXHUKE.

Mexaandeckass dHeprus. KuHerndeckas # TOTCHIIMAIbHAS DHEPTHA.
[IpeBpaiiieHre OHOTO BUJIa MEXaHUYECKOM SHEPTrUU B APYror. 3aKOH COXpaHEHUS
SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopuuvie pabomul u onvimel.

1. HccnenoBanue ycioBHUM pPaBHOBECHS pblUuara.



2. M3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

3. M3ydeHue 3aK0HA COXPAaHEHUS MEXaHUYECKOU SHEPIUH.
8 KUIIACC

Pa3zgeu 6. TenuioBble siBJICHUS.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEILIOBOTO JBHXKECHUS
yacTull. BHyrpeHHss sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH >SHEpruu:
Terjonepeaayda u COBEpIIEHUE paboTHI. Bunbt TEIIoNEepeaayun:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3ITyYCHUE.

KomuuectBo TeruioTel. YaenpHasd TEIUIOEMKOCTH BeEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHME. YpaBHeHHE TemjoBoro Oamanca. I[lmaBmenwme wu
OTBEPJICBAHNWE KPUCTAUIMYECKUX BEIIECTB. Y AENbHAsA TEIJIOTAa IIJIABJICHHUS.
[lapooOpa3oBanue u konaeHcamus. Mcmapenue. Kumnenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMIOTA CTOPAHMSL.

[Tpuniunel pabotel TeruoBbix nBurateneit KIIJ rtermoBoro mnBuratens.
TemioBble IBUraTeNy U 3alIUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHUS U MPEBPALIEHUS SHEPTUH B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

[IpaBuna usmepeHus TemnepaTypsl.

Bunbl Termonepenaymn.

OxJaxkieHre NprUCcOBEPIIEHUN PadOTHI.

HarpeBanue npu coBepiieHun paboThl BHEIITHUMH CHIIAMH.

CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHbIX BELIECTB.

HabGmronenue kureHus.

HaGmroenrie nocTostHCTBA TeMIlepaTyphl MPH TIIaBICHHUH.

Moenu TeIIOBBIX JABUTATEIEH.

Jlabopamopmuwvie pabomul u onvimel.

1. IIpoBepka rumnore3bl JIMHEWHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

2. HaGmronenue wu3MeHeHUsT BHYTPEHHEH OJHEpPrud Tella B pe3yibTare
TeruIonepeaadyu U padoThl BHEIIHUX CHUIIL.

3. HccnenoBanue sBJIEHHS TEIUIOOOMEHAa NpPH CMELIMBAHUHU XOJIOJHOW U
ropsiuei BOABbI.

4. OmnpeneneHue KOJMYECTBA  TEIUIOTHL, MOJIYYEHHOTO BOJOM  MpH
TEMJI000MEHE C HArpeThiM METAUTMUYECKUM ITUITUHAPOM.

©® N o vk~ wWwN R

OnpeneneHueyaeabHON TEMI0EMKOCTH BEIIECTRA.
6. HMccrmemoBanue npouecca uCnapeHusl.



7. OnpenesieHHEe OTHOCUTENIbHOW BIQXKHOCTH BO3yXa.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHBIE SIBJICHHS.

Onektpuszanusa Ten. [[Ba poma 3nekTpuyeckux 3apsanoB. BiammonencrBue
3apsKEHHBIX Ted. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
3apSOKEHHBIX TEJT OT BEJIMYUHBI 3apsJIOB U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpssk€HHOCTh 3ieKTpuueckoro moss. [lpuHiun
CYINEPHO3UIIUN dTIEKTPUIECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIM JJIEKTPUYECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM W  JUAPNEKTPUKU. 3aKOH  COXpAHEHHS
AJIEKTPUYECKOTO 3apsiia.

DNEKTPUUECKU TOK. YCIIOBUS CYIIECTBOBAHUSI DJIEKTPUUECKOIO TOKA.
NcToyHMKN MOCTOSSHHOrO TOKa. JIeHWCTBUSL SJIEKTPUUECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KMJKOCTSX U razax.

Onektpuueckas 1enb. Cuima  Toka.  DIJIEKTPUUECKOE  HaNpsHKEHUE.
CornpoTuBieHrE MPOBOAHUKA. Y JEIBHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma
sl ydactka uenu.  [locmenoBarenmpHOE WM IapajuieNIbHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora ® MOIIHOCTH 3JieKTpUuYecKoro Toka. 3akoH Jhxoyns—Jlenna.
DNeKTpUYeCcKre ey U MOTPeOUTENH dIEKTPUUECKON s3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

ITocrosHHble  MarHuThl.  B3auMmonmencTBHE  TMOCTOAHHBIX ~ MAarHHUTOB.
MaruutHoe none. MaruuTHoe 1nosie 3eMJId U €ro 3Ha4€HUe JIs KU3HU Ha 3eMIie.
OnbiT  Opcrega. MarHuTHoe TMOJ€  3JIEKTPUUECKOro Toka. lIpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. [[efiCTBHE MarHUTHOTO IMOJIA HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb TIOCTOSIHHOTO ToKa. lcmolsib3oBaHME »IEKTpOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX W HA TPAHCIIOPTE.

Omnbitel @apanes. SABnenue snexkrpoMarauTHol uHAyKuuu. [Ipasuno Jlenna.

DnekTporeHeparop. CrocoObl  TONyYeHHs  BJCKTPUUYECKOM  DHEPruu.
DNEeKTPOCTaHIIMM Ha BO30OHOBIIIEMBIX HCTOUYHUKAX SHEPTUH.
Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa poaa 3JEKTPUUECKUX 3apSA0B U B3aUMOACICTBUE 3aPSKEHHBIX TEL.
Y CTpOUCTBO U AENUCTBHE IIEKTPOCKOMNA.

DnekTpocTarnyeckast HUHAYKIMS.

3aKOH COXpaHEHMS IEKTPUUECKHUX 3apsAI0B.

[IpOBOJHUKH U TUIIEKTPHUKHU.

HcTouHMKYM TOCTOSSHHOTO TOKA.

JIelCcTBHS AEKTPUYECKOTO TOKA.

DJIEKTPUUECKUUTOK B KUIKOCTH.

L o N o v kA wWwNRE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

N3mepeHue cuibl TOKa aMIIEPMETPOM.

M3MmepeHune 3eKTpUYeCcKOro HalpsyKEHHUsT BOJIbTMETPOM.
Peocrar n MarasuH COpOTHBIICHUN.

B3anmMoencTBue OCTOSSHHBIX MarHUTOB.

MopennpoBaHnre HEBO3MOKHOCTH Pa3IEICHUS MTOJKOCOB MATHUTA.
MopenupoBaHre MarHUTHBIX IOJIEH ITOCTOSTHHBIX MAarHUTOB.
OmneIiT Dpcrena.

MaruuTtHoe 1osje Toka. DJIEKTPOMATHHUT.

JlelicTBHE€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb MIOCTOSSHHOI'O TOKA.

DneKTporeHepaTop NOCTOSHHOIOTOKA.

Jlabopamopmuwvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.
14.

15.

OnpITbl 1O HAOMIOACHUIO DJIEKTPU3ALMM TeJI MHAYKIUEH U MpHU
COIPUKOCHOBEHUHU.

HccnenoBaHue AEUCTBUSL BIEKTPUYECKOTO TMOJ HA MPOBOJHHUKUA U
JUAJIEKTPUKH.

COopka u mpoBepKa PadOThI ATACKTPUIECKON IIETTH MTOCTOSTHHOTO TOKA.
M3MepeHre U peryaupoBaHne CUJIbI TOKA.

N3MepeHure 1 peryiarupoBaHre HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MIYILETO YEPE3 PE3UCTOp, OT
COIPOTUBJICHUS] PE3UCTOPA U HAIPSKEHMS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOILHE 3aBHCHUMOCTD IIEKTPHYECKOTO
COIPOTHUBIICHHUSI TMPOBOJHMKA OT €ro JUIMHBL, IUIOMAAU ITONEPEYHOTO
CEUEHHMs U MaTepuara.

IIpoBepka mnpaBuia CIOXKEHUS HANOPSHKEHUHM IIPU ITOCIEA0BATEIHHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CHJIBl TOKa NPH NApaJUIEbHOM COEOUHEHUU
PE3UCTOPOB.

Onpenenenune padOThI ANEKTPUUECKOTO TOKA, UYILETO YEPE3 PEIUCTOP.
OnpeneneHrue MOUIHOCTH 3JEKTPUYECKOrO TOKA, BBIAEISIEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, MIYILIETO Yepe3 JIAMIIOYKY, OT
HaIIpSDKEHUS HA HEW.

HccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBHSI IIOCTOSIHHBIX MarHUTOB.
WN3ydeHue MarHUTHOrO TIOJII MOCTOSHHBIX MAarHUTOB TMpH  HX
00BEIMHEHUU U Pa3JICIICHUN.

HccnenoBanne NEUCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



16. ONBITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KAaTYIIKA C TOKOM W MarHuta OT CHWJIbl TOKAa U HAMpaBJICHUS TOKa B
KaTyIIKE.

17. I3yueHnue neicTBUsSI MAarHUTHOTO TOJIs1 HA TPOBOJIHUK C TOKOM.

18. KoHcTpynpoBaHue u uzydeHue paboThl 3JIEKTPOABUTATEIS.

9 KUIIACC

Pazgen 8. Mexanuveckue siBJICHUS.

Mexanudyeckoe JBUXKeHHME. MarepuanbHasg Touka. Cucrema oOTcuéTa.
OTHOCHUTEIIBHOCTh MEXAaHWYECKOro JBW)KEHMsS. PaBHOMEpHOE MNpsSMOIMHENHOE
nBrxeHue. HepaBHoMepHoe npsMonnHelHoe ABuxkeHue. CpeqHsis 1 MTHOBEHHAS
CKOPOCTB TeNa PU HEPABHOMEPHOM JBHUKECHUH.

VYckopenue. PaBHOycKOpeHHOE MpsMOJMHENHOe JBUkeHue. CBOOOIHOE
nagenue. OneITel ['anumnes.

PaBHOMepHOE nBHKeHUE N0 OKpyKHOCTH. Ilepmon m yacrora oOpaieHus.
JIuHeitHasa u yrinoBas CKOpOCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiit 3akoH Hprorona. Bropou 3akon Herorona. Tperunii 3akon HerotoHa.
IIpyuHIMI CyNIEpIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: cujia TPEHHS CKOJIBKEHUS, CHAJIA
TPEHUS IIOKOs, IPYrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHUE CBOOOJHOIO
naneHus. JlBmwxkenne mianer BOKpyr Comnpa. IlepBasg kocMmudeckass CKOPOCTb.
HesecomocTts 1 neperpysku.

Nmnynece Tena. M3mMenenue ummynbca. UMmynbe cuibl. 3aKOH COXPaHEHUS
UMITyJIbCa. PeakTUBHOE NBHIKEHUE.

Mexannyeckass paboTa ¥ MOIIHOCTb. PaboTa cui TsDKECTH, YHNPYrocTH,
TpeHus. CBsA3b SHEPruM U padboThl. [loTeHIMaNbHAs dHEPrus Teja, MOAHATOrO Haj
ITOBEPXHOCTBIO 3eMJn. [loTeHnManbHas sHeprus cxaTou npyxuHsl. Kunernueckas
sHepruda. TeopemMa 0 KMHETHYECKOW DHEPruU. 3aKOH COXPAaHEHHUS MEXaHMYECKOU
JSHEPI'UHu.

Hemoncmpayuu.

1. HaOmoneHre MEXaHUYECKOTO JABM)KEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ

oTCcu€rTa.

2. CpaBHEHME NyT€H W TPACKTOPUN [BM)KEHHS OJHOIO M TOTO JKE€ Tela

OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepenne CKOpOCTH ¥ YCKOPEHUS NPSAMOJIMHEUHOTO IBUKEHHUS.

4. HccnenoBaHue NMpU3HAKOB paBHOYCKOPEHHOTO JBUKEHHS.

HaGmronenue 1BH>KEeHMsS Tella O OKPYKHOCTH.



6. HaOmroneHue MexaHHMUECKUX SBJICHUM, IPOUCXOASIIIUX B CHCTEME OTCUETA
«Tenexka» 1pu €€ pPAaBHOMEPHOM UM  YCKOPEHHOM  JIBUKCHUU
OTHOCHUTENIBHO KaOWHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHUs T€Jla OT MAacChl T€Jla U JCWCTBYIOIIEH Ha HETO
CHUJIBL.

8. HabGmronenue paBeHCTBa CHII TTPU B3aUMOJICHCTBUU TEI.

9. HM3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUH.

10. [Tepenaya umMimysnbca mpu B3auMOAEHCTBUU TEN.

11. [IpeobpazoBanus SHEPTUH NIPU B3AUMOJICHCTBUU TEJI.

12. CoxpaHeHHE UMIYJIbCA MPU HEYITPYTOM B3aUMOJICHCTBUM.

13. CoxpaHeHHUE UMITYJIbCA MPU a0COIOTHO YIIPYTrOM B3aUMOJICHCTBUH.

14. Habmroienrie peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHHe MEXaHUYECKON YHEPruu pU CBOOOIHOM NaJCHUH.

16. CoxpaHEHHE MEXaHUYECKOW YHEPTUU MPHU JIBU)KEHUU TeJa MO/ IEUCTBUEM
MPY>KUHBIL.

Jlabopamopmuwvie pabomul u onvimel.

1. OmpeneneHue CpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WA JBUYKCHHS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

2. OmnpeneneHne YCKOpPEHHUs Tella NPU PABHOYCKOPEHHOM JIBUKECHHUHU IO
HAKJIOHHOM IIJIOCKOCTH.

3. HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJIbHOW CKOPOCTH.

4. HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUSI.

Omnpexnenenne KodHPUIMCHTA TPSHHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPH PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU30HTAIBHON TOBEPXHOCTH.

8. M3ydeHue 3aKk0OHA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannuyeckue KoJieOaHUS U BOJTHBI.

KonebarensHoe aBuxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUI: TEPHO/I,
4acToTa, aMIUINTyAa. MareMaTu4ecknuii U NPy KUHHBIA MasTHUKU. [IpeBpaienne
SHEPTUU MPH KOJIeOATEITHPHOM JIBUYKECHUM.

3aryxaronue — koneOaHusa.  BwiHyXneHHole — konebanus.  Pe3oHanc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHMYECKMX BOJH. [IpogonbHble H
[IOIIEpEYHbIe BOJHBI. JImMHA BOJMHBI M CKOPOCTh €€ pPAaCHpPOCTPAHCHMUS.
MexaHnuecKkue BOIHBI B TBEPAOM TEIIE, CEUCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTh 3BykKa W BbicoTa TOHA. OTpaxkeHue 3Byka. MHOpa3Byk u

YIIbTPa3BYK.



Jemoncmpayuu.

1. Habmonenue konebGaHMW Ten MOJ JEHCTBUEM CHIIBI TSKECTH M CHIIBI
VIIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTU U Ha MPYXUHE.

HaGmronenrie BbIHYKIEHHBIX KOJIEOAHUI U PE30HAHCA.

PacnpocTpanenue npo10JibHBIX U TONEPEYHBIX BOJIH (HA MOJEIH ).
HaOmronenmne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacCTOTBHI.

AKyCTHYECKHI PE3OHAHC.

o v kM wN

Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue dYacTOThl W TMepuoja KojebaHUW MaTeMaTHYeCKOro
MasiITHUKA.
2. OmpepeneHnre 4aCTOTHI U TIEPHOA KOJICOAaHUHN TTPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tiepuoja KojieOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJICOAHUN MPY>KUHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KOJIeOaHWU TPy3a, TMOABEIICHHOTO K
HUTH, OT MACCBI ITPy3a.
6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHui
MPYKUHHOTO MasATHUKA OT MACChl IPy3a U KECTKOCTHU MPY>KUHBI.
7. V3MepeHue yckopeHusi CBOOOAHOTO TaJIeHUS.
Pazgen 10. DaeKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBolicTBa
ajeKTpoMarHuTHeIX BodH. Illkana »nexTpomMarHUTHBIX BOJH. Mcnonn3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.
DJiekTpomMariuTHas npuponaa cera. CkopocTh cBera. BoiHOBBIE CBOMCTBA
CBeTa.
Hemoncmpayuu.
1. CBOMCTBA JIEKTPOMATHUTHBIX BOJIH.
2. BomHOBBIE CBOKCTBA CBETA.
Jlabopamopusie padbomul u onvimel.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

IIpenomnenne cBera. 3akoH TpenomiieHUs cBeTa. [loaHoe BHYTpeHHEe
oTpakeHue cBeTa. lcmonb3oBaHWE TMOJHOTO BHYTPEHHETO OTPAXEHUSI B
ONTUYECKHX CBETOBOAAX.

Paznoxenue Oemoro cBera B crnektp. OmnbiTel HetoTona. CroxeHue
CIIEKTPAJIbHBIX IIBETOB. Jucnepcusi crera.

Hemoncmpayuu.



1. Ilpenmomnenue cBera.

2. OnTuyeckuil CBETOBOJ.

3. Paznoxenue 6emoro cBera B CEKTP.

4. Tlomyuyenue 6enoro cBera MpH CIOKEHUHU CBETa pa3HBIX I[BETOB.

Jlabopamopmuosie pabomel u onvimel.

1. OMBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIEKTD.

2. OmpITHl 1O BOCHPUSATHIO I[BETA MPEAMETOB MPH WX HAOIIOACHUM 4Yepes

I[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble iBJICHHUA.

Onwitel Pe3epdopaa u nnanerapHas moxenb aroma. Mogenbs atoma bopa.
Hcnyckanue u normomieHrne ceera atomoM. KBaHTel. JInHelyaTeie CIEKTPBI.

PannoaktuBHOCTE. AMba-, OeTta- u ramma-uznydeHus. CTpoeHne aTOMHOTO
anpa. Hykimonnas Mogens aromHoro sapa. W3orombl.  PamnoaktuBHBIE
npeBpanieHus. llepuoa nmonypacnajga aTOMHBIX SIIEP.

Snepuble peakuuu. 3aKOHBI COXpPAHEHHUS 3apsA0BOTO M MacCOBOTO YHCEIL.
DOHeprus CBsi3M aTOMHBIX sifiep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CosHIla U 3BE31.

Anepuas sHepretuka. JIeHCTBUS paJUOAKTUBHBIX H3JIYUCHUH HA >KHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

Jlabopamopmuovie pabomul u onvimel.

1. HaGmroneHue CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TpPEKOB: MU3MEPEHHE SHEPIMU YACTHUIBI 110 TOPMO3HOMY

nytu (o gororpadusm).

IHoBTOPHUTEILHO-00001IAOIMIAM O1Y.Ib.

[ToBTOpUTENHHO--0000IIAIOIITUNA MOIYJIb TIPEAHA3HAUCH JJII CUCTEMATH3alUU
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHWUS W OMNbITa  JICSITEILHOCTH,
MPUOOPETEHHOT'O TIPU M3YYEHUU BCETO Kypca (PH3WKH, a TakyKe JJIsi TOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢u3Muke s 00ydaroumxcs,
BBIOPABILIMX 3TOT Y4€OHBIN MpeIMET.

[Ipy M3ydeHHn AAHHOTO MOJYJS PEATU3YIOTCA U CUCTEeMAaTHU3UPYIOTCS BUIbI
JESITENTPHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTHKEHUE MPEAMETHBIX U
METallPEIMETHBIX  IUIAHUPYEMBIX  PE3ylIbTaTOB  00ydeHUs,  (opMHpyeTCs
€CTECTBEHHOHAYYHAs] TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIEIOBaHUSA
SIBJICHUA TIPUPOIBI W TEXHUKH, OBJAJCHUE YMEHUSIMH OOBICHITH (pu3ndeckue
SABJICHUS, TPUMEHSA TIOJNyYEeHHbIE 3HAHWS, pellarh 3aJadyd, B TOM YHCIIE
KAue€CTBEHHBIE U DKCIIEPUMEHTAILHBIE.



IIpyHIMIINANBHO NEATEIBHOCTHBIA XapakTep NaHHOIO pasjlelia pealn3yeTcs
3a Cu€T TOro, 4YTo OOYyYalolIWeCs BBIIOMHSIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIAaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pACIIO3HABATH M HAYYHO OOBSACHATH
(du3nyueckue sIBICHMS B OKpYKaIOLEH MPUPO/IE U MMOBCETHEBHOMN KU3HH;

UCIOJIb30BaTh Hay4YHbIE€ METOJIbl UCCIIEAOBAHUS (PU3UUYECKUX SBJICHUI, B TOM
YUCIIEe I POBEPKU TUIIOTES3 U MTOIYYEHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTUKEHUUM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IIPAKTUYECKOT0 UCIIOIb30BaHUs PA3INYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA NMPEBPALIEHUS U COXPAHEHHUs BCEX U3BECTHBIX BUIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMDBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

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

Ha JOCTW)KEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pe3ynbTaTte nzyuenus: GU3MKM Ha YPOBHE OCHOBHOT'O 00I1Iero o0pa3oBaHus

y oOyuaroiierocsi Oynyr copMHUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOro0 BOCIMTAHUS:

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUEO POCCHICKOM
bu3MYECKON HayKH;

— [IEHHOCTHOE OTHOIIIEHUE K TOCTHKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CY>KJI€HUU OOIIECTBEHHO3HAYNMBIX U
ATUYECKHUX MPOOeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN
bu3uKY;

— OCO3HaHWE BaXHOCTU MOPAIbHO--3TUYECKUX HPHHIMIOB B JACSITEIbHOCTH
Y4E€HOIO;

3) 3CTETHYeCKOro BOCIIUTAHUSA :

— BOCIIPUSITHE 3CTETUUYECKUX KadecTB (PU3MUECKOW HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHMS], CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O MO3HAHMS:

— OCO3HaHWE LEHHOCTH (U3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMM, BaXHEHIIEH COCTABJIAIOLIECH
KYJIbTYPBI;

— pa3BUTHE HAy4yHOW IHOOO3HATEIBHOCTH, HHTEpPECa K HCCIeI0BaTEeIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHMs  KYJbTYPbI 3A0POBbS W  3MOLMOHAJIBHOIO
0JIaronosy4ms:

— OCO3HaHUME LIEHHOCTHM 0Oe30macHoro ooOpas3a >XU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH MpaBuil O€30MACHOr0 IOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOrax, ¢ AJIEKTPUUYECKHUM W TEIUIOBBIM 00OpYJOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

— c(opMUPOBAHHOCTh HaBbIKa pe(dieKcHH, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y IPyroro 4eioBeKa;

6) TPy10BOro BOCIMTAHMS:

— AKTHUBHOE y4yacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHM3alliy, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMAIbHOM HAIpPaBIECHHOCTH, TPEOYIOIUX B TOM YHCIE M (PUINUYECKUX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3YyUEHUIO MPOPECCUil, CBA3aHHBIX C (PU3HKOIL;

e 7)3KOJIOrM4€eCKOro BOCIIMTAHMS:

e — OpHMEHTalUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM IS pelleHus 3ajad B
o0JacTH OKpY’Kalollled Cpelbl, IUJIAaHUPOBAHMS IOCTYNIKOB U OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JJISI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TJI00aJBLHOTO XapaKTepa KOJOIMYECKUX MpoOJIeM U MyTel ux
peuieHus;

e §8) ajanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M TNPHUPOIHOM
cpeabl:

e — NOTPeOHOCTb BO B3AaUMOJICHCTBUU IPU BBIIOJHEHUU HCCIECIOBAHUN U
NPOEKTOB (PM3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSIM
APYTUX,

e — TIIOBBIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NEATEIIbHOCTD;

e — TOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YUCIIE (OPMYITUPOBATH
UJEeH, MOHATHS, TUNIOTE3bI O (PU3HMUECKUX 0OBEKTaX U SBJICHUSX;

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

e — IUIAHUPOBAaHME CBOEr0 pa3BUTHUS B MPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLICHKA CBOMX JCHUCTBUU C YYETOM BIUSAHUSA Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXKHBIX TJI00ATTBHBIX MOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PU3WKE HA YPOBHE OCHOBHOTO
o01ero oopa3oBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKJIIOYAIOIINE TO3HABATEIILHBIE YHUBEPCAIbHBIC yUeOHbBIE NCHCTBUS,
KOMMYHUKATUBHBIC  YHHBEpPCAIbHBIC  y4eOHBbIC  JICHCTBHUS,  PETYJISATHBHBIC
YHHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC YUeOHbIC 1eHCTBUS

Bba3oBble Jornueckue aeMcTBUA:



BBUSIBIAT W XapaKTePU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BECHMI);

yCTaHABJIMBAThH CYMIECTBEHHBIN MPU3HAK KJIACCU(UKAITUN, OCHOBAHUS JIJIS
000011IeHNs U CPaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH Y IMTPOTUBOPEUHSI B pacCMaTPUBACMBIX (paKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh TTPUUMHHO--CJIC/ICTBEHHBIC CBS3M MPU W3YYEHUU (DUIUIECKUX
SIBIICHUW W TIPOIIECCOB, JIENaTh BBIBOJBI C MCIOIb30BAHUEM JICTYKTUBHBIX
Y UHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh THUTIOTE3bI O B3aMMOCBSI3IX
(hU3UYECKUX BEJINYUH;

CaMOCTOSITEJTbHO BBIOMpPATh CHOCOO pemieHus: y4eOHOW ¢u3nuecKkon
3a1a4u (CpaBHEHUE HECKOJIBKHX BAapHAHTOB PEIICHHs, BHIOOpP HamOolee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEIbHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibckue 1eiCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEILCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABIICHHOMY IIJIaHY OTMBIT, HECIOKHBIN
bu3nyecKuil IKCIEPUMEHT, HEOOJBbIIOe HCCIeAOBaHNE (U3HUECKOTO
SIBJICHUS;

OLIECHWBAaTh Ha TPUMEHUMOCTb U JOCTOBEPHOCTH HH(OPMAIIHIO,
MOJTyYEHHYIO B X0JI€ UCCIIEI0BAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pE3yJIbTaTaM
POBEAEHHOT O HAOJIOICHUS, ONBITA, UCCIIEAOBAHNUS;

IPOrHO3UPOBAaTh  BO3MOXKHOE JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANOIOKEHUS 00 UX pa3BUTHUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSATh Pa3iIMyYHbIe METO/bl, MHCTPYMEHTHI U 3alpOChl MIPHU MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Yy4eOHOIt
¢dusnueckoil 3anaun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMALIHIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO BBIOMpAaTh ONTUMATIBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMHU
cXeMaMHu, IMarpaMMaMiy, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KOMMyHl/IKaTHBHLle YHUBEPCAJIBHLIC y‘leﬁHl)Ie )]CﬁCTBPIHZ

B XOJi¢ OOCYXJeHHsS y4eOHOro maTepualia, pe3yjiabTaTOB J1A0OPaTOPHBIX
paboT M TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAICIICHHBIC Ha pEIICHHE 3aJadyd W TOJcp)KaHue
0J1aro’KeaaTeIbHOCTH OOIIEHUS;



COTOCTaBIISITh CBOM CYXJACHUS C CYXICHUSIMH JPYTHMX YYaCTHHUKOB
Juanora, OOHapy>XKHBaTh pa3IudKre U CXOJICTBO MO3UIINNA;

BBIPQYKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABIIATh PE3YNIbTATHI BHITOIHEHHOTO (PU3HUUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TTPOEKTA);

MOHMMATh U HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOM (PU3HUECKOU
NS YISH

MPUHUMATh IIeJId COBMECTHOW JESITEIbHOCTH, OPraHW30BbIBATh JCHCTBUS
no e€ JOCTIKEHHUIO: paclpeielNsiTh PpOJiM, OOCYXAaTh MPOIECChl U
PE3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO 4acTh pa0OTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIPABICHUIO M KOOPAWHHUPYS CBOM JEUCTBUS C JAPYTHMH
YJICHAMHA KOMAaH]Ibl;

OILIEHWBATh KadyeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTCPHUSIM,
CaMOCTOSITETTLHO CPOPMYIIUPOBAHHBIM yJYaCTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranmzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYIOIIUX
JUISL pereHus] GU3NIeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Pa3JIMIHBIX nmoaxogaax IIPUHATHUSA peH_IeHI/If/'I
(vHAMBUAYaANbHOE, TPUHITHE PEIICHHS B TPyIIe, NPUHITHE PEIICHH
TPYIIIOi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun Win
IIJ1aHa HCCICOO0OBAHUA C Y‘-IéTOM HMCHOIIUXCA PCCYPCOB U CO6CTB€HHI)IX
BO3MOYKHOCTEM, apryMEHTHUPOBATh IIPE/JIAracMbl€ BApUAHTHI PEIIECHUM;

A CJIaTh BI>I60p n 6paTI> OTBCTCTBCHHOCTL 3a PCIICHUC.

CaMOKOHTp 0J1b, IMOIUOHAJILHbIN UHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallUW U IIPeAJIaraTh IJIaH €€ U3MECHEHUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  Ppe3yJbTaToB
JesTEeIbHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JCSATEILHOCTh (B TOM YHCIE B XOJl BBIIOJHEHUS
(U3MYECKOro MCCJIENOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYyTroro;



MpU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelieHu: (PU3NYECKUX 3a7a4d Win
B YTBEPXKICHUSX Ha HAYYHBIE TEMBI U TAKOE 7K€ MIPABO APYTOroO.

ITPEAMETHBIE PE3YJIbTATBI

K xonity o0y4uenust B 7 kijiacce rpeMeTHbIC Pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCST YMCHUI:

UCIIOJIb30BaTh ~ MOHATHUS:  (U3MYECKHE W  XUMHYECKHE  SIBJICHHS,
HaAOJII0IeHNE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJEKYJa, arperatHble COCTOSHUSI BemlecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHHYEeCKoe [BUXKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJUHENHOE), TPAEKTOpPHUs, PaBHOAEHUCTBYIOIIAS
CUJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOMIAIOIINECS COCYIBI;

pasnuyath siBieHus (qud@ys3us, TEMIOBOE ABM)KEHHUE YacTHLl BELIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBI)KCHHE,  WHEpLHS,
B3aMMOJICUCTBUE TEJI, paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO
BpallleHUsI, Mepefadya JaBJICHUsS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
razamu, AarMoc(pepHOe JaBi€HUE, IUIABAaHUE TeJ, IPEBpAILECHUS
MEXaHUYECKOW DHEPruu) 0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHWE M3YyYEHHBIX (U3MUYECKUX  SBICHUN B
OKpy)XarouieM MHpe, B TOM uucie (U3HUECKUE SBJICHUS B MPUPOJE:
MPUMEPHI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSMHU B >KMBOW U HEXKHUBOU
NpPUpPOJE, NEWCTBHE CWIJIBI TPEHUS B MPHUPOJE M TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBJiEHUs HA >KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe 4YeJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33/a4y B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH) (PU3UUYECKUX SIBICHUM;
OIMCHIBATh U3yYEHHBIE CBOWCTBA T€N U (PU3UUECKUE SIBIICHUS, UCIIONb3Ys
¢usnyeckue BeIMYUHBI (Macca, 00BEM, MIIOTHOCTh BEILECTBA, BpEMs,
IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC
Tela, CWJA TpEeHWs, JaBieHHe (TBEPAOro Tela, MKUIAKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas pabdoTa, MOIIHOCTh, IJIEYO CHJIBL,
MOMEHT CHJIbI, KO3((UUIHUEHT TMOJIE3HOrO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass M MOTEHIMAJIbHAs SHEPrus), NPy OMNHMCAHUM MPABHILHO
TPAKTOBAaTh  (PU3MYECKUII  CMBICA  HCIOJNb3YEMBIX  BEJIMYUH, HUX
0003HAaYEHUS! M €IUHHIBl (U3MYECKUX BEIUYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU BEITUYHMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYNH;



XapaKTepu30BaTh CBOMCTBA Teid, (U3UUECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Yys TIPAaBWJIA CIIOXKEHUS CHJI (BIOJIb OJHOM NpsMON), 3akoH I'yka,
3akoH [lackans, 3aKkoH ApxuMena, MPaBUJIO paBHOBECHs phiuara (0Joka),
«30JI0TO€ TPABUJIO» MEXAaHWKH, 3aKOH COXPAHEHHMS MEXaHMYECKOU
SHEPruy, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MAaTEMATHYECKOE BBIPAKECHMUE;

OOBSCHATH (PU3HUECKUE SIBICHHUS, IPOLIECCHl U CBOICTBA TEN, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMd MpPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYMHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE n3 1-2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1—2 M3y4dEeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peumarb pacyéTHele 3aJaud B |—2 JeHCTBHS, HUCHOJB3YyS 3aKOHBI U
bopMyJbl, CBsI3bIBAIOIINE (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHAU3a
YCIIOBHSI 33/1a4¥ 3aIUCHIBATh KPATKOE YCIOBHE, MOJACTABIATh (pU3HUecKue
BEJIMYHMHBI B (DOPMYJIBI M MPOBOAUTH Pacu€Thl, HAXOJIUTh CIPABOYHbBIC
JaHHBIE, HEOOXOAUMBIE JJISl PELICHUS 3a]a4, OLCHUBATh PEaTuCTHYHOCTD
MOJIYYCHHON (PU3UYECKON BEITMUUHBI;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpU IOMOIIHU
(U3HYECKUX METOJOB, B OTMCAHUU UCCIEI0BAHUS BBIIEIATH IPOBEPIEMOE
Opeanojoxenue  (TMMOTE3y),  pa3iuyarb W HUHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJIbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI T10 €r0 pe3yJbTaTaMm;

IPOBOJIUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
dbuznIecKux CBONCTB TEJL: dhopmMynHUpoBaThH MIPOBEPSIEMBIC
IPEINOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000py10BaHMS,
3aMKChIBATh XOJ1 OMbITA U (DOPMYIMPOBATH BHIBOJIBI;

BBINIOJIHATE MPSMbIE W3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tena,
00béMa, CHUIBI U TEMIIEPATypbl C HCIOIb30BAHUEM AaHAJOTOBBIX U
nudpoBbIX TPUOOPOB, 3aMUCHIBaTh TMOKa3aHUs NPUOOPOB € YUETOM
3a7]aHHON aOCONIFOTHOM MOTPEITHOCTH U3MEPEHHUI;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEJIMUHUHBI OT
JIpYrodl € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JBIXKYHIErOCS Tella OT BPEMEHU JIBMXKCHHS TENa, CHJIbI
TPEHHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEHN Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJH COIPUKOCHOBEHUS TEJl, CHUJIbI
YIPYTrOCTH OT YIJIMHEHUS MPYXKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa
NOrpYKEHHOM YacTU Teja U OT MJIOTHOCTH >KMJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUTaBaHUs TeJ, YCIOBUW paBHOBECHUs pbluara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM Y4E€OHOT'O0 HCCIENOBaHUS, COOMpaTh YCTaHOBKY U
BBINOJIHATh W3MEPEHMs, CIEAysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3WYECKUX BEIMYHWH B BHJE
MPEIJIOKEHHBIX Ta0IMUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYHMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrOo TeEjla, CUjla TPEHHSI CKOJIBKECHMUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs CHJIA, JEHCTByIOImas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTBIX MEXaHWU3MOB), CJeaysd TPEIJIOKCHHON WHCTPYKIIUU: TIpU
BBIMIOJIHEHUN HW3MEPEHH coOUpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY H
BBIUUCIISITH 3HAU€HHUE UCKOMOW BEIMYUHBI,

COOJTIO/IaTh TIpaBHJIa TEXHUKHU OE30MAaCHOCTH MPH padoTe ¢ 1ab0paToOpHBIM
000py/IOBaHKEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOKNCTB:
BEChI, TEPMOMETpP, IWHAMOMETpP, COOOIIAIOIIMECS COCYIAbI, OapomeTp,
pblyar, HOJABMKHBIA U HEMOBUKHBINA OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpOW Ha WX oOmucaHusi (B TOM 4YHCIE:
HNOJUINITHUKY, YCTPOMCTBO  BOJOIPOBOJAA, THUIAPABIMYECKHN Ipecc,
MaHOMETp, BEICOTOMEp, TIOPIIIHEBOI HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOWCTBAaX (PU3MYECKUX SIBJICHUU U HEOOXOIUMBIE (HPM3UUYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOAWTH  TPHUMEpPhl  (HAXOAWTh  WHGPOPMAIMI0O O  TpPUMEpax)
NPAKTUYECKOTO HCMOJIb30BaHUS (PU3UUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HU 1711 obecrieueHnsi 0€30MacHOCTH MPHU OOpallleHnH ¢ MpUoopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3[0POBbS U COOJIOIEHUS
HOPM 3KOJIOTHYECKOT0 TOBEICHUS B OKPYKAIOIIEH cpeie;

OCYIIECTBISITH OTOOp HWCTOYHUKOB WHpopMaimu B MHTepHere B
COOTBETCTBUHU C 33/IaHHBIM TTOWCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpaBHEHHUS PA3UYHBIX HCTOYHHKOB BBIACIATH
uH(GOpPMAIUIO, KOTOpasi SIBJISETCS MPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBHIOJIHEHUHN YY€OHBIX 33JJaHUi HAy4HO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIEp)KaHWsA, CIPaBOYHBICE MaTepualbl,
pecypcbl cetd MHTepHeT, BiajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB WMH(MOpMAIU (PU3NYECKOTO COAEpKAHUSA, B TOM



qycie MyOJaMYHO JeNaTh KpaTKUE COOOIIEHHs O pe3yibTarax IMPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, IpPU H3TOM TIPaMOTHO HCIOJb30BaTh
U3YUYEHHBIM TOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTALUEH;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM paclpenessiTh
0053aHHOCTU B TpYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JICWCTBHUM, AaJ€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JE€ATEIbHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoHIy 00yueHusi B 8 kiiacce rpeMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YHAIOIINXCS YMEHUM:

UCIIO0Ib30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U
amMop(HBIE Teia, HACHIICHHBIA W HEHACHIICHHBIA MMap, BIAKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JBUTATElb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, INEKTPUUECKOE MOJI€, MPOBOJHUKHU
U TUBJICKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TIOJIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIUPEHUE W C)KAaTHE, TEIIonepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbBIC SBICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpucTaui3aius (OTBEpACBaHUE), KHUIICHUE,
Terionepeaayda (TEerI0MpPOBOHOCT, KOHBEKIHS, U3JIy4eHHE),
ANEKTPU3ALMS TEJ, B3aUMOIECHCTBHUE 3aps0B, ACHCTBUS IEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJCICTBUE MAarHUTOB, JIEHCTBUE
MAarHUTHOTO MOJISi Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITUS)
[0 ONUCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHUE UW3YYCHHBIX (PU3WYECKUX  SBICHUM B
OKpY)KaroIeM MHpe, B TOM uucie (U3NUECKUE SBICHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KAaNMWUISIpHbIE SBJICHHS B MPUPOJIE,
KpUCTAJUIBI B Tmpupone, uznydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHES, CHETa, dJICKTPUUECKHE
SBJICHUS B aTMocepe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JJS KU3HU Ha
3emiie, MOJISIPHOE CUSHUE, IPU ITOM MEPEBOJUTH MPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIICNIATH CYIIECTBEHHbIC CBOMCTBA (MpU3HAKH) (HU3UYECKUX
SIBIICHUU;

ONMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUIMUECKHUE SIBJICHUS, UCIIOIb3YS
(dbu3uYeckre BEIUYUHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBAa, YJAEIbHAas TEIJOTa



IUIABJICHUS, yJeJbHAs TEIJIoTa NapooOpa3oBaHMs, yJeidbHas TEIIoTa
CrOpaHusi TOIUIMBA, KOX(MOUIIMEHT TMOJE3HOro JEUCTBUS TEIUIOBOM
MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yXa, JJICKTPUUYECKUUN 3apsif,
CUJIa TOKA, DJJICKTPUUYECKOE HAIPSIKEHUE, COIPOTUBIICHUE IPOBOIHUKA,
yIEeIbHOE  CONMpPOTUBJIEHUE  BEIIECTBA, pabdora M  MOIIHOCTh
AJEKTPUYECKOr0 TOKAa), NpPH ONUCAHWM MPABWIBHO  TPAKTOBAaTh
(bU3MYECKUI CMBICHT MCTOJIb3yEeMbIX BEJIMYHH, 0003HAYCHUS U €IUHHIIBI
(¢u3uYeCcKUX BEIUYUH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO
(GU3NYECKYI0 BEIMYUHY C JPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYUH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MUECKHE SBICHUS W TPOIIECCHI,
WCIOJIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKOU TEOPUU
CTPOEHHS BEILECTBA, MPUHILUI CYNEPIO3ULIMKU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHUs 3apsAaa, 3akoH OMa I yyacTKa e, 3aKOH
JIxkoyns—JleHna, 3aKOH COXpAaHEHWs DHEpPruy, IpU ITOM JaBaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA W 3alMCHIBaTh €r0 MaTeMaTHYECKOE
BBIPAXKECHHUE;

OOBSICHATH (PU3UUYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYallMH MPAKTHUKO-OPUEHTUPOBAHHOI'O XapaKTePa: BBISBIATH
MPUYUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1 —2 JTIOTHYECKUX
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUIA,
(bU3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3aJauud B 2—3 JEWCTBUS, HCHOJIb3yd 3aKOHbI H
dbopmyIibl, CBs3BIBaIONIME (PU3NUECKHUE BEITUYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHUS 33Ja4M 3aIMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl pelIeHUs 3ajadyd, BbIOMpaTh 3aKOHBI W (POPMYIIBL,
HeoOXoMMbIe i €€ peIIeHUs, MPOBOJUTH pacuy€éThl W CpPaBHUBATH
MOJIYYCHHOE 3HaueHNe (PU3NIECKON BEJTMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh MpU MOMOLIU
(GU3HYECKUX METOIOB, HCIIONB3Ysl ONUCAHUE WCCICIOBAHMS, BBIICIAThH
IPOBEPAEMOE  IPEIAIOI0KEHUE, OLEHUBATh IIPABWIBHOCTH IIOPSAKa
MIPOBEJICHUS UCCIIEAOBAHMUS, J€IaTh BBIBOBI;

MPOBOAUTH OMBITBI 1O HAOMIOMCHUIO (U3MYECKUX SBICHUW  WJH
(bu3HYEeCKUX CBOMCTB Tell (KaWUISIPHbBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSA U
HarpeBaHusi TPU U3TYYEHUU OT IBETa H3Iydaromend (MOrIoIaroIiei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIIEPATYpPhl KUIKOCTH U
IJIoOMAan €€ IOBEPXHOCTH, OJJEKTpU3alUs TEI M B3aUMOJCHCTBUE
DJIEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE TOCTOSSHHBIX MAarHUTOB,



BU3yaIM3alldsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO MOJIsi HAa MPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHHTA,
CBOMCTBA 3JEKTPOJBHUIaTeisl IOCTOSHHOTO TOKa): (OpMYyIHpOBaTh
MpoBepsieMble MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHMs, OMMMCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHHS  TEMIIEPATypbl,  OTHOCUTEIbHOMU
BIIQ&KHOCTH BO3/yXa, CHJIbl TOKa, HANPSOKEHUS C MCHOJIb30BAaHUEM
aHAJIOrOBLIX MPUOOPOB W JATYMKOB (PU3MYECKUX BEJIIMUUH, CPABHUBATH
pPE3yJIbTAaThl U3MEPEHUH ¢ yU4ETOM 3aJJaHHOU a0CONMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTU OJHOU (PU3NYECKOU BETUUUHBI OT
JIpyrol ¢ WCHOJb30BAHUEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTh
COMPOTHUBIICHHUS] TPOBOJHHKA OT €ro JJIMHBI, IUJIOIIAJA TOMNEPEYHOro
CEUYEHUS U YJIEJIbHOTO CONPOTUBIICHUS BEIIECTBA IPOBOIHHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 MPOBOJHUK, OT HANpSHKEHUST HAa  ITPOBOJHUKE,
UCCIIEAOBAHNE IIOCIENOBATENBHOTO M MHapajUIebHOTO  COCIMHEHUU
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys NPEIIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3yJbTaThl TMOJYYEHHOM 3aBUCHUMOCTH B BHUJAEC TaOnuil U TpaduUKoOB,
Jie7aTh BBIBOBI 110 PE3yJIbTaTaM MCCIIEI0BAHNUS;

MPOBOAUTH KOCBEHHBbIE H3MEpeHUs (PU3NYECKUX BeIMUMUH (yJeTabHas
TEMJIOEMKOCTh  BELIECTBA, CONPOTHUBJIEHUE MPOBOJHUKA, paboTa H
MOIIIHOCTh DJJIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEIJIOKEHHON WHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUMHBIL;

coOMroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000py10BaHKEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpOM HA HMX omnucaHus (B TOM 4YHUCIE:
cUCTeMa OTOIIEHUS JOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIepMeETp,
BOJIbTMETP, CUETUUK DJJIEKTPUUYECKONM IHEPrUM, 3JIEKTPOOCBETUTEIHHBIE
npuOOpPbI, HArpeBaTEIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
MPEAOXPAHUTEIH, SJIEKTPOMArHUT, AJIEKTPOABUTATEIb MOCTOSSHHOTO TOKA),
WCIIOJIb3ys 3HAHMSI O CBOMCTBax (PM3MUYECKHUX SBICHUN M HEOOXOIUMBIC
busnuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U U3MEPUTEIIbHbBIC
npuboOpel MO CXeMaM H CXeMaTUYHBbIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTaBJIATh CXEMbI DJEKTPUUECKUX



LENel C MOCIEN0BAaTEIbHbIM U IapauIeIbHbIM COCIMHEHHEM DJIEMEHTOB,
paszinyasi yCJIOBHbIE 0003HAUEHUS FJIEMEHTOB JIEKTPUUYECKUX LIETICH;
NPUBOJUTH  MpPUMEPhl  (HAXOAUTh  HMH(OpMALMIO O  IpUMepax)
INPAKTUYECKOTO HUCHOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HU N1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3[0POBbS U COOJIOEHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

OCYIIECTBJIATh TOMCK HH(OpMaUMU (PU3NYECKOTO COAEPKAHHUS B
WNHTepHere, Ha OCHOBE HWMEIOLIMXCSA 3HAHUW U IyTEM CpaBHEHMS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POpPMAIMIO,  KOTOpPas
SBJISIETCS] POTUBOPEUUBOM MJIM MOKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 33JaHUM HAyYHO--TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COAEp)KaHMs, CIPABOYHBIE MaTepHUalIbl,
pecypcsl cetn MHTEpHET, BiaaeTh NpuéMaMu KOHCIEKTHUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HH(GOPMAUU U3 OJJHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE W KpAaTKUE YCTHBIE COOOILEHWS,
0000mas wWHGOPMANMIO W3 HECKOJIBKUX HWCTOYHHKOB (PU3MUECKOTO
COAepXaHMsl, B TOM 4YHCIE€ MYyOJIMYHO TMPEACTABIATh PE3yNbTaThl
MPOEKTHOM WJIM MCCIEN0BATENIbCKOW JEATENbHOCTH, TP 3TOM I'PaMOTHO
UCIOJb30BaTh M3YUEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOKJATh BBICTYIUIEHUE NTPE3EHTALUEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NYECKUX
IPOLIECCOB paclpeseisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUJIaHa JEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JeSATEeNbHOCTb TPYIIIbI, BRICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISt TOTOBHOCTH pa3periath KOH(IUKTHL

K xoniy o0yuenus B 9 kiiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPaeKTOPHUsI, OTHOCUTEIHHOCTh MEXAaHUYECKOTO JBHXKEHHUS, AehopMaiius
(ynpyrasi, miacTuyeckasi), TpEHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3KH, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTP TsDKECTH TBEPJOTO Tella, PAaBHOBECUE, MEXaHUUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, UH(pa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKajga dJEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1albHO30PKOCTb,
CHEKTPbI UCITYCKaHUs U TMOIJIONIEHUs, alb(a-, OeTa- U raMma-u3JIy4eHus,
M30TOIBI, SiACPHAs YHEPTEeTHUKA;



pa3inyaTh SABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEIHOE IBM)KEHHE, CBOOOIHOE
NaJieHUE TeJl, pABHOMEPHOE JABUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, pPEeaKTUBHOE JBIKEHUE, KojeOaTellbHOE ABMXKEHUE (3aTyXarwolue U
BBIHY)K/JICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBH)KCHHE, OTpPAXKEHUE
3BYKa, MPSIMOJMHEHHOE pacnpoCTpaHEHHE, OTPAKEHUE U IpeoMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETa, pa3joxKeHne OeIoro cBera B
CIeKTp H CJOXEHHE CIEKTpajJbHBIX I[BETOB, JHCIEPCHS CBETa,
€CTeCTBEHHAsl PaJUOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEWYATOrO CHEKTpa
U3TYYCHHs) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHHWE M3YyYEHHBIX (U3MYECKUX  SBICHUH B
OKpy)KaroleM Mupe (B TOM 4HClIe (PU3NYECKUE SIBICHUS B MPUPOAE:
MPUIUBBL U OTJIMBBI, JBUKEHHE M1aHeT COTHEUYHON CUCTEMBI, PEaKTUBHOE
JBUKEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUIAMMOTO,
yIbTPa(HUOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUM, €CTECTBEHHBIM
panMoOaKTUBHBIA (DOH, KOCMHUYECKHUE JY4H, PaJUOAKTUBHOE H3IIyuCHHE
OPUPOJHBIX MUHEPAJIOB, JACMCTBUE pAJUOAKTUBHBIX U3IyYE€HUH Ha
OpraHu3M YelOBeKa), MPH ATOM TNEPEBOJIUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICNSATh CYIIECTBEHHBIE CBOMCTBAa (MpU3HAKK) (DU3UUECKUX
SIBIICHUU;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TEN U (PU3UUECKHE SIBICHUS, UCTIONB3YS
¢busnyeckue BETUMYMHBI (CpPeqHSsE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JBHKCHHH, YCKOPEHHE, TMepeMeIleHUe, MyTh, YIrIIOBas
CKOpOCTb, CHJIa TpPEHUS, CWJIa YIPYTOCTH, CUJa TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TAJACHUS, BEC Tela, HUMIYJIbC Tela, HUMITYJIbC CHUJIB,
MEeXaHn4yecKass paboTa M MOIIHOCTb, MOTEHIMAbHAs DSHEPIus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPIus CXKaTou
OPYKMHBI, KUHETHYECKash SHEprus, IOJIHAs MEXaHUYecKas DSHEpIus,
MEPUOJ M YacToTa KoueOaHuM, JIIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEIOMIIEHUS CPEIbl), IPU ONHUCAHUU
IPaBUJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIUYMH,
0003HaYEHUs! M €IUHUIBI (U3HYECKUX BEJIUYHMH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIUYMHY C APYTUMU BEJIUYUMHAMH,
CTpOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BEITNUHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHHUsS] 3HEPIuu, 3aKOH BCEMHUPHOrO TSTOTEHUS,



OPUHIUIT  CYNEpPHNO3UIMK CUJI, TPUHIUI OTHOCUTENIbHOCTH [ 'amuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMIIYJbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAJ0BOTO U MAacCCOBOTO YHUCEIN
IpU SJAEPHBIX PEaKLUAX, NPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKCBIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIIATH
NPUYUHHO--CJICCTBEHHbIE  CBSI3M, CTPOUTH OOBSICHEHHWE U3 2-3
JIOTMYECKUX IIAroB ¢ OMOpod Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacy€THble 3a7aud  (ONMUparolIMecss Ha CUCTeMy U3 2-3
YpaBHEHUI), UCIONb3ys 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalli3a YCJOBMS 3aJaud 3alKChIBaTh KpPaTKOE
YCIIOBHE, BBISBISTH HEIOCTAIONIME WM M30BITOUYHBIC JaHHbIE, BHIOWPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS (PU3NYECKOH
BEJIMYMHBI,

pacro3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpU IOMOIIU
(U3HYECKUX METOAO0B, HCIONb3Ysl OMHCAHUE HCCIIEAOBAaHUsS, BBIACIATH
IpOBEPSIEMOE  MPEANOIOKEHHE, OLICHUBATh IPABUIBHOCTh IOPSAJIKA
NPOBEJCHUS  MCCIENOBAaHUSA, JieJaThb BBIBOABL, HHTEPIPETHPOBATH
pe3ybTaThl HAOIIOJEHUI U ONBITOB,;

IPOBOJIUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBJICHUM WU
(¢u3MYeCcKUX CBOWCTB Tell (M3yyeHue BTOporo 3akoHa HblOoTOHA, 3aKoHa
COXpaHEHUs! PHEPruH, 3aBHUCUMOCTb IEpHOJa KOJIEOaHHI NPYKUHHOTO
MasTHHMKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIbIX KOJICOAHUMN, MPSMOJIMHENHOE pacpOoCTpaHEHUE CBETA,
paziiokeHue Oenoro cBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pakKeHUS B
MJIOCKOM 3€pKajie M CBOMCTB H300pa)KE€HUs IMpeaMeTa B coOuparoiien
AuH3e, HAOMIOJCHHE CIUIOIIHBIX W JMHEHUYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
0o0Opy/IOBaHMs, OINHUCHIBaTH  XOJ  ONbITA M  €ro  pe3yJbTaThl,
(bopMyIMpPOBaTH BHIBOIBL;

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, Onpenemss
CpeaHee 3HAuYeHHEe U3MepAeMOM BeIUYMHBI ((POKYCHOE paccTosiHuE
coOuparonieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a HM3MEpEeHus
(M3MepUTENBHOTO MPUOOpA);

NPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHMH C
UCIOJIb30BaHUEM TMPSAMBIX HU3MEpPEHUH (3aBUCUMOCTh IMYTH OT BpPEMEHU



Py PABHOYCKOPECHHOM JIBIDKEHHWH O€3 HadaJlbHOW CKOPOCTH, IIEpHOJIa
KoJIecOaHMii MaTEeMaTHYSCKOIO0 MasgTHHKA OT JJIMHBI HHUTH, 3aBHCHMOCTH
yriia OTpaXKEHHUs CBETa OT yrja MaJeHUus W yIyia MPEIOMIICHUS OT yria
MajieHus): TUTAaHUPOBAaTh HKCCIIECIOBAaHHE, CaMOCTOSATEIIBHO COOHpaTh
YCTaHOBKY, (HUKCHpOBATh pe3yibTaThl TOJYUYCHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIWYWH B BUJE TaONMI] U TpadUKOB, JIEJaTh BBIBOABI I10
pe3ysbTaTaM MCCIICIOBaHMS;

MPOBOANTh KOCBEHHBIE W3MEPCHHsI (M3MYECKUX BEIWYMH (CPEIHSISA
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOpEHHE CBOOOJHOrO MaJeHUsl, >KECTKOCTb MPYXKUHBI, KO3(DPUIMEHT
TPEHUS CKOJbXEHUs, MEXaHHueckas paboTa W MOIIHOCTh, YacToTa M
neproj; KoJie0aHW MAaTeMaTUYeCKOro W TPYKHHHOTO MAasTHHUKOB,
ONTHYECKasl CHJIa coOWparomeld JMH3BI, pPaTUOAKTUBHBIA  (DOH):
MJIAHUPOBATh M3MEPEHUsS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPCHUS, CISAyS IPEIIOKCHHON MHCTPYKIIUH, BBIYHCIISATH
3HAYEHWE BEIMYMHBI U aHAIM3UPOBATH MOJTYyYCHHBIE PE3YJIbTATHI C YIETOM
3aJJaHHOM TOTPEITHOCTH U3MEPEHUM;

coOJIr0/1aTh TIpaBujia TEXHUKH 0€30IMacCHOCTH IMPH padboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

pa3auyaTh OCHOBHBIC TIPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTepralibHass TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBeTa, Jyd4, TOHKAas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJICIb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX OmucaHus (B TOM 4YHUCIE:
CIUIOMETp, JATYUKH TIOJOKCHHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TIEPHCKOIl, (QoToammapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOI, J03UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBICHUH ©W  HEOOXOAMMBbIC (HU3UUCCKUC
3aKOHOMEPHOCTH;

HCITIOJIb30BaTh CXEMBl U CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TCXHUYCCKUX
YCTPOKNCTB, U3MEPHUTEIHHBIX NPUOOPOB M TEXHOJIOTWYECKUX IPOIIECCOB
MpU peIIeHUU y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MTOCTPOCHHMS N300pakKeHUH B INIOCKOM 3€pKajie U cOOMparoliei JuH3E;
NPUBOIUTH  MPUMEpPHl  (HAXOauTh  WHOpMAIMI0O 0  TIpuMepax)
MPAKTUYECKOTO HKCIOJb30BaHUS (U3NUECKUX 3HAHWM B TOBCEIHEBHOMU
KU3HU NI oOecrieueHrs 0€30MacHOCTH MPU OOpAaIlleHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHCHUS 370POBbSI H COOIOACHUS
HOPM 2KOJIOTHYECKOT0 IMMOBEJACHUS B OKPYKAIOIIECH cpefie;



OCYHIECTBIISITh MOMCK HH(OpManuu  (QU3HUECKOTOo COJEpKaHUs B
HutepHeTe, caMOCTOATENbHO (GOPMYIUPYSl MOUCKOBBIN 3alIPOC, HAXOIUTh
MyTH OTNpeNeNiCHUs] JOCTOBEPHOCTH MONydeHHOM MH(OpPMAINKU HA OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTENIBbHBIX UCTOYHUKOB,

UCTIOJIHb30BaTh MPH BHIMOJHEHUH Y4EOHBIX 3aJaHUi HAyIHO--TIOMYJISIPHYIO
auTeparypy  (U3MUEcKOro CoIep)KaHMs, CIpPaBOYHbIE MaTepHabl,
pecypcbl cetu VIHTepHeT, BiIaseTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3NUECKOTO COACPIKAHUSA,
MyOJIMYHO MPEACTABIIATh PE3YNIbTAThl MPOSKTHOW MU UCCIIEI0BATEIbCKON
NESATeNbHOCTH, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yYEHHBIN
NOHATUIHBIN amnmapaT HM3y4aeMoro pasiena (QHU3MKH M CONPOBOXKIATb
BBICTYIUICHHE TMIpe3eHTalueid ¢ Y4€ToM OCOOCHHOCTEH ayauTOpUHu
CBEpPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3iesoB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NPorpaMMmel Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.@u3nka u eé poJib B NO3HAHUM OKPYKAKIIET0 MUPa
bubmuorexa IIOK
1.1 du3mka - HayKa 0 IpUpojIe 2
YK pHpoa https://m.edsoo.ru/7f416194
bub6moreka [JOK
1.2 du3nyecKue BeININHBI 2 1
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METOA ITO3HAHUS 2 1 bubmorexa [OK
’ Y A https://m.edsoo.ru/7f416194
Nroro no pasupeny 6
Pa3nen 2.1lepBoHayajibHbIe CBEICHUS O CTPOCHHMH BellecTBa
bub6muorexa IJOK
2.1 1 1
Crpoenne pemecTsa https://m.edsoo.ru/7f416194
29 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] ) bubmmoreka [IOK
’ BEIIIECTBA https://m.edsoo0.ru/7f416194
bubmuiorexa [IOK
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2
p . https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 3./[Bu:keHue U B3aUMOjdeiicTBUE TeJl
bub6morexa IJOK
3.1 Mexanndeckoe eHHe 3
NAHITCCROC ABIDRERH https://m.edsoo.ru/7f416194
32 Wuepius, macca, IJIO0THOCTh 4 2 bub6moreka [JOK



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

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

bu6morexa IIOK

33 Cuna. B 14 3
. BIRT eI https://m.edsoo.ru/7f416194
Wroro no pazneny 20
Pa3znen 4./1aBjieHne TBEPABIX TeJ, JKHIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [IOK
’ TeJaMU, )XUAKOCTSIMU U razaMu https://m.edsoo.ru/7f416194
bubmorexa [IOK
4.2 5
Jlaprenie s KocTH https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 ATmocheproe naBaeHHe 6 https://m.edsoo.ru/7f416194
44 JleificTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE 7 ) bubmmoreka [IOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Nroro no pazneny 21
Pa3nen 5.PaGotra u MOIHOCTB. DHeprus
bubmorexa [IOK
5.1 Pa6 3
aboTa H MOTHOCTS https://m.edsoo.ru/7£416194
but6mmoreka [JOK
5.2 II 5 1
POCTHIC MEXAHIIMBL https://m.edsoo.ru/7f416194
bubmoreka [IOK
53 M 4 1
CRAHMACCKAT SHEPTIT https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



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

KoanuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeEM nudpoBbIe
Ne n/mm P Konrpoasbnsbie | IlpakTuyeckue (1upp )
NporpamMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.Ten1oBblesiBJIeHHUS
bubmoreka [IOK
1.1 T 23 1 4
CTIOBRIC NPOLECChl https://m.edsoo.ru/7f4181ce
Uroro no pazneny 23
Pa3nen 2.2/ekTpudeckne 1 MAarHUTHbIE SIBJIEHUS
21 DJIEKTPUYECKUE 3apsAbl. 3apsHKEHHBIE Tea 6 bubmmoreka [IOK
' 1 UX B3aNMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bub6moreka [JOK
2.2 IT i i 21 1 5
OCTOAHHMBIH SACKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIE SBJICHHS 6 1 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 33
Paznen 3. CBeToBbIE IBJIEHUA
3.1 3aKOHbI PaCpOCTPAHEHHUSI CBETA 3 1
3.2. JInn3EI 5 1
Uroro no pazneny 8
PezepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 10



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

9 KUIIACC

KoanuyecTBo 4yacos DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TEM nudpoBbIe
Ne n/mm P Konrpoasbnsbie | IlpakTuyeckue (1upp )
NporpamMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1.MexannuecKHuesiBJIeHUS
L1 MexaHu4decKoe JBHUKECHHE U CIIOCOOBI €0 12 1 bubmoreka [IOK
’ OIIMCaHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B 7 20 1 2
3AHMONCHCTBHC T https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
1.3 3 9 1
AKOHDL COXpatiehi https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 41
Pa3znen 2.Mexannueckne KoJie0aHNsl M BOJHBI
bub6moreka [JOK
2.1 Mexannueckue kojebda 5 1
RARITICCKH AICDAHIA https://m.edsoo.ru/7f41a4a6
2.2 MexaHndeckue BOIHBI. 3BYK 6 1 Bubmmorera [IOK

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

Hroro no pasnenmy

11

Paznen 3.271eKkTpoMarHuTHOE 10J1€ U 3JIeKTPOMATHUTHbIE BOJIHBI

31 DJIEKTPOMAarHUTHOE MOJIE U 10 1 bu6motexa [IOK
' 3JIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 10
Pa3nen 4.CBeToBbIesIBJICHUA

4.1 3aKOHBI pacCpOCTPaHEHHUS CBETa 8 bubmmoreka [IOK



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

bu6morexa IIOK

4.3 P 0 3
a3JIOKEHUE 0eNIoro CBeTa B CIEKTP https://m.edsoo.ru/7 4] adat
Wroro no pazneny 11
Pa3znen S.KBanToBble siBJIeHUs
but6mmoreka [JOK
5.1 n 4 1
CIyCKaHHWE U TIOTJIONICHNUE CBETa aTOMOM https://m.cdsoo.ru/7 41 adat
bubmorexa [IOK
32 CTpoeHue aTOMHOr0 1pa 3 https://m.edsoo.ru/7f41a4a6
bubmorexa [IOK
53 s 7 1
FICPHBIC Peaitivtit https://m.edsoo.ru/7f41a4a6
54. SIByieHnE paiOaKTUBHOCTH 5
55 DKCnepuMeHTaTbHBIE METO/IbI ) {
' WCCIICIOBAHUS SJIEMEHTAaPHBIX YaCTHII.
Nroro no pazneny 20
Pa3nen 6.I1oBTOpuTE1bHO-0000 A0 IIINIMOAYJI b
6.1 [ToBTOpeHuEe U 00001ICHHE COEPIKAHUS 9 ) bu6motexa [IOK
’ Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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