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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢usuke Ha ypoBHE 0a30BOr0 001IEro 00pa30BaHUs COCTABICHA HA OCHOBE
MOJIOKCHU ¥ TpeOOBaHW K pe3yiabTaraM OCBOCHUSI Ha 0a30BOM YPOBHE OCHOBHOWM
oOpa3zoBatenbHO# nporpaMmel, ipencrasiearoi B DI'OC OO0, a Takxke ¢ yueTom QeaepaibHOR
paboueii mporpammbl BoctinTanus U KoHnenmmu npenojaBanus yueOHoro npeamera «Dusnkay.

Copnepxanue nporpammsl 10 (U3MKE HANPaBICHO Ha M3y4YEHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH y4YalluXcs W HW3yYeHHe OpraHu3anuud (U3MKH Ha ACATEIbHOCTHOH ocHOBe. B
porpaMme 1o Gpu3uKe HabII0JAr0TC BO3SMOXKHOCTH U3YUEHHsI TPEIMETOB B paMKax TpeOoBaHUN
®I'OC OOOQO K cTaHIapTHHIM JUYHOCTHBIM U METANIPEAMETHBIM pe3yJibTaTaM O0yueHus, a TAKKe
MEXIIPEIMETHbIE CBA3M €CTECTBEHHOHAy4YHbIX IIPEIMETOB Ha YpOBHE 0a30BOro o0Iero
o0OpazoBaHusl.

[TporpamMma o ¢u3KKe ycTaHaBIUBACT 00N Y4eOHBII MaTepHal 1mo rojaamM ooy4deHus (1o
KJjlaccaM), IpelaraeT INPUMEpPHYIO MOCIeI0BATEIbHOCTh W3YYEHHS TEMbl, OCHOBAHHYIO Ha
JIOTHKE Pa3BUTHSI IPEIMETHOTO COJICPIKAHUS U YUETE BO3PACTHBIX MTEPUOIOB OOYUCHUSI.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHHUsI METOANYECKON MOMOIIH YUUTEINIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX HAYYHBIX OOBEKTOB,
3aKOHBI UCXOMST U3 OCHOB IMIPOLIECCOB U SIBJICHHM, U3y4aeMbIX XUMUHU, OMOJIOTHH, ACTPOHOMUH U
dusnyeckoil reorpaduu, BHOCHUT BKJIA] B TOJyYECHUE CCTCCTBCHHOHAYYHOW KApTHUHBI MHPA,
obOecrnieunBasi HauOosee pusnueckre HoOpMbl MPUMEHEHHs] HAYYHOTO METO/1a TIO3HAHMSI, TO €CTh
BBIXO/I HA TIEPE/IOBBIC 3HAHUS. O MUP.

OnHa U3 TIaBHBIX 337a4 OOIIECTBEHHOTO OOpa30BaHMSA B PaMKax OOIIEro oOpa3oBaHHSA
3aKJII0YaNiach B paHHEH eCTeCTBEHHOHAYYHOM IPAMOTHOCTH U MHTEPECE K HAyKe CPEIM YUalluXxcsl.

OOyuenue ¢u3mke Ha 0a30BOM YpPOBHE TMPEIOJAraeT BIIAJICHUE KOMIIETEHTHOCTHIO,
XapaKTEepU3YIOIIeH eCTECTBEHHOHAYUYHYIO TPAMOTHOCTD:

HAay4YHOC 00BsICHEHHUE HBHCHHﬁ;
OLICHUBATh U TIOHUMATh 0COOCHHOCTU HAay4YHBIX I/ICCHGIIOBaHPlﬁ;
HHTCPHNPETUPOBATL JAHHBIC U UCTIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I MMOJIYUYCHHW S BEIBOIOB.

Llenu wm3yuyenus ¢u3uku Ha ypoBHE 0az0BOro ooOmero odpa3oBaHMs HEOOXOAWMO B
Konuenmun mnpenopaBanust ydyeOHoro mnpeamera «Pusmka» B 00pa30BaHUM OpraHHU3alUi
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yTBepkAcHHON pemenneM Kosernn MunucrepctBa npocsemenust Poccuiickonn denepannu
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu n3yyenus Gpu3nku:

npuoOpeTeHne WHTEepeca W CTPEMIICHUS OOYYaloIMXCsS K HAy4YHOMY HW3YYCHHUIO TMPUPOJIHI,
Pa3BUTHE UX UHTEIUVICKTYAIBHBIX M TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAYYHBIX METOJE IO3HAHUA W YIPABICHUE HCCIEI0BATEIIbCKUM
OTHOUIIEHUEM K TPUPOJIHBIM SIBJICHUSIM;

METO/IbI HAYYHOT'O MUPOBO33PEHUS KaK PE3YNIbTaT U3YUCHHSI OCHOB MaTepuu U (PyHIaMEHTaTbHBIX
SHEPreTUYECKUX SIBJICHUI;

MPEJICTaBICHHBIE PONUKH (DU3UKHU AJIs Pa3BUTHUS APYTUX BUIOB HAYKU, TEXHUKH U TEXHOJIOTHIA;



pa3sBUTHE MPEJCTABICHHBIX BO3MOXHOCTeH 0 OyaymeM Oyaymed mnpodeccHoHalIbHON
NEeSTENIbHOCTH, CBSI3aHHOW ¢ (PU3MKOHM, MOArOTOBKAa K MEPCIEKTHUBY OOYYEHHS B 3TOM
HaIpaBJICHUU.

JlocTikeHne STUX Leleld mporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
00pa30BaHus MPH PEILICHUH CIEIYIOUINX 3a1aY :

npuoOpeTeHne 3HAHUK O CIIOKHBIX KOHCTPYKIHUSIX BEIIECTB, O MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPUUYCCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHNue yMEHHUI ONMHCHIBATh M OOBSICHATH (DU3UYECKUE SIBICHHS C HCIOJIb30BAHUEM
MMEIOIINXCS 3HAHUH

OCBOCHHME METOJOB PEHICHUS MPOCTEUIIMX PACUETHBIX 3a]a4 C HMCIIOJb30BAaHHEM (U3NYCCKUX
MO/IEJIeH, TBOPUYECKUX M MTPAKTUKOOPUCHTHPOBAHHBIX 33/1a4;

NPOBEICHUE YMEHHW HAOMIOEHHsSI 3a TPUPOIAHBIMH SIBJICHUSMH M TPOBEICHUS OIIBITOB,
71a060paTOPHBIX PAOOT U IKCIIEPUMEHTAIBHBIX UCCIICIOBAHHN C HCIIOIh30BAHUEM H3MEPUTEITHHBIX
puOOPOB;

OCBOCHHE MPUEMOB padoT ¢ mHpopManme 0 pU3nIeckoM CcoIep KaHuU, BKITFOUAst HHPOPMAITHIO
0 COBPEMEHHBIX JOCTIKCHHUSIX (PU3UKH, aHAIN3 U KPUTHUECKOE U3MEpeHue HHpopMaIum;
3HAKOMCTBO €O cepaMu MPOPECCHOHATBHON EATSIBHOCTH, TEPEeXolIbl ¢ (U3UKOH H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PU3UUCCKON HAYKH.

Ilo m3yuenmio ¢u3uku (0a30BBI ypPOBEHH) Ha YpPOBHE 0a30BOro oOIIEro oOpa3oBaHUS
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezleno), B 8 kiacce — 68 yacoB (2 yaca B

Hegeno), B 9 kiacce — 102 yaca (3). yac B Hellemio).

COJAEP/KAHUE OBYYEHUSA

7 KUIIACC
Pa3nes 1. ®u3nka u ee posib B NO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoae. SABnenus npupoasl. OU3NUECKHUE SBICHHS: MEXAaHHUYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue pasmepsl. M3mepenue ¢usznyeckux BeauuuH. @Pusnyeckue MNpUOOPBI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeEMa YCTaHOBKH.

Kak ¢usuka u npyrue ecTtecTBEHHbIE HAyKH M3Yy4aroT Npupoay. EcTecTBEeHHOHayuHBIH
METOJI TIO3HaHMs: HaONIOJEHHE, INOCTAaHOBKAa HAyYHOTO BOIPOCA, BBIIIBUIKEHUE THUIIOTE3BI,
HKCIEPUMEHT 110 BHEUIHEN runore3e, 00bsiCHeHne HabmoAeHus sBieHus. Onucanue Gpu3ndeckux
TpeOOBaHM C TOMOIIILIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.
2. ®usnueckue mpuOOPHI U MPOBEIEHUE U3MEPEHUN OOBIUHBIM U U(POBBIM MPUOOPOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue 1EHBI ITECHUS U3MEPUTEILHOTO MTPHUOOpa.
2. HM3mepeHue oObeMa KUIKOCTH U TEJa TEa.



3. Omnpenenenue pa3MepoB MaJIEHBKUX TEJL.
Pa3nes 2. [leppoHavyabHbIe CBeJIeHUSI O IOCTPOCHUM BellecTBA.

CTpoeHuUe BEIIeCTB: aTOMBI i MOJICKYJIBI, UX pa3Mepbl. OMbBITHI, TOKA3BIBAIONIUE CTPOCHUE
o0OBeKTa.

JBuxxenue uactul BemiecTBa. CBfA3b CKOPOCTH JIBMIKCHMSI 4YaCTHUI[ C TEMIIEpPaTypoi.
bpoynosckoe nBuxenue, auddysus. BzanmonelicTBue dYacTuIl BEIIECTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTB: COCTaB ra30B, KUIKOCTEW U TBEPABIX (KPUCTAIIINYECKHX )
Tes. B3auMocBSI3p  MeXAy SBJICHHUAMH B Pa3HbIX arperaTrHblX COCTOSHMSX UM HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX YCTPOUCTB BOJIBI.

Jemoncmpayuu .

1. HabGmoneHne 6pOyHOBCKOTO JIBUIKEHUS.

HaGmronenne nuddys3un.

3. HaOmioneHue 3a HampaBieHHEM, OOBACHSACMBIM MPUTSDKEHHEM WIM OTTAIKHBAHUEM
YacTHI] BEIIECTBA.

no

Jlabopamopnuvie padbomut u onvimol.

1. OueHka quameTpa aToMa METOJOM PsIOB (C UCIoyib3oBanueM (hoTorpaduwii).
2. OmbIThI 10 HAOMIOACHUIO TEIJIOBOTO PACUIMPEHHUS ra3a.
3. OmbIThl 0OOHAPYKEHBI IO ACWCTBUIO CHIIOBOTO MOJICKYJISIPHOTO TIPUTSKEHUSL.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBeE TeJl.

Mexanudeckoe ABuxkeHUE. PaBHOMepHOE UM HepaBHOMEpHOE JBHKEeHHE. CKOpOCTb.
Cpenusist CKOpOCTh TIPY HEPABHOMEPHOM JIBI)KEHUH. Pacuér myTu u BpeMeHU JBUKEHUS.

SlBnenve wHepruu. 3aKoH WHEPIHUH. B3aummonelcTBHe Tell Kak MPUYMHA H3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTH C COZEpKAaHUEM MOJIEKYJI B €/IMHULIE 00beMa BEIleCTBA.

Cuna xak XxapakTepucTHKa B3auMojeWcTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
W3mepeHue cuitbl ¢ MOMOLIBIO TMHAMOMETpa. SIBJIeHNe TATOTeHHs U cuila TsbkecTH. Cuna TshkecTu
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CoxkeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSMOH.
PaBHogeiicTBytomas cuna. Cuna TpeHus. TpeHre CKOJIbKEHUS U TpeHue Heoxku1anHo. O0yueHue
B IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOmroaenrne MeXaHHYECKOro ABMIKECHHS Tea.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBH)KECHHUSI.
Habmronenue siBIeHUI WHEPIIHH.

HabGnronenue 3a n3MeHeHneM CKOPOCTH MPU BKITFOYCHUH TET.
CpaBHEHHE MaCCHI 110 B3aUMOJICUCTBHUIO TETI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TPSIMO.
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Jlabopamopnuvie pabomul u onvimot.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKCHHUs (IIapuKa B JKUIKOCTH, MOJCTH
ABTOMOOWJISI H T. 11.).

2. OmpeneneHue cpeaHE CKOPOCTH CKOJBXKCHHS OpycKa WM IIapuka MO HAKIOHHOM
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TENA.

4. OmnpITel, JIEMOHCTPHPYIONIME CHJIy BoO3lIeWcTBHS  (medopmanuu) TPYKHUH  OT
IIPUJIOKEHHOM.

5. OnbIThl, NEMOHCTPUPYIOIIHNE 3aBHCHUMOCTh CHJIBI TPEHHsS OT Beca Teja W XapakrTepa
COIPUKACAIOIIUXCS JTUII.

Pasnen 4. /laBiieHue TBepAbIX TeJl, dKUIAKOCTEH U rasa.

JaBnenue. BO3MOXHOCTM yIpaBJICHUS W YBEIMYECHMS JaBiieHMs. JlaBieHue rasa.
3aBUCHUMOCTH JaBlICHHS Taza OT o0beMa, TeMieparypsl. [lepenaua gaBneHust TBEPABIME TEIaMH,
KHUJIKOCTSIMU U ra3amu. 3akoH Ilackans. IIHeBMaTHueckue MamuHbl. 3aBUCUMOCTb JIaBJICHUS
KUAKOCTU  OT dHepruu. ['mapocrarmyeckuil  mapagokc. CooOuarommuecs  COCYAbL.
['mapaBnuuecKre MEXaHU3MBI.

AtMmocdepa 3emnn u atrmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS BO3YIIHOTO
notoka 3emin. Omnwir Toppuuerum. M3mepeHune arMochepHOTO [aBICHHS. 3aBHCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JTaBICHHMS.

JelicTBHE )XUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTankuBaroias (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaua naBiieHUs KUAKOCTHIO U Ta30M.

Coo01aronirecs: CoCy/sbl.

I'mapaBauyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TaBJICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BheMa MOrpyKEHHON YacTH Tella U MIIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOILEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYciioBue miiaBaHus TeN: MUIABAHUE WIH MMOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOILICHUS
IJIOTHOCTH TE€JIa M KUJIKOCTH.
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Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOAE OT oObeMa MOTPYKEHHOW B KHMJIKOCTb
4acTH TeJla.

2. OmnpeneneHre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJI0, HOTPYKEHHOE B dKUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CUJIBI, IEHCTBYIOLIEH HA TEJIO0, B JKUJIKOCTH,
13 MAaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE CUJIOBYIO HAarpy3Ky, BBITAJKHUBAIOIIYIO, JEHCTBYIONIYIO Ha
TEJNO B JKUIKOCTH, OT 00beMa MOTPYKEHHOM B KHMJIKOCTh YAaCTH Teja U OT IUIOTHOCTH
KUJKOCTH.



5. KoHcTpyupoBanue apeomMeTrpa WM MPOCKTUPOBAHUE JIOJKHM U ONpEICICHUE ee
TPY30MOABEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pbluar, 0JIOK, HaKJIOHHAs ITOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHneHne mpaBuUil paBHOBECHS pblyara K OJOKy. «3omoroe mpaBmwio» Mexanuku. KITJ]

npoctbie KpuTepur. [IpocTbie MexaHnU3MbI B OBITY U MEXaHHUYECKOE 000PYIOBaHUE.

Mexanunueckas sHeprusi. Kunernueckas v noreHuuanbHas 3aeprus. [Ipespamenue oqHoro
BH/JIa TEXHUYECKOM SHEPrUU B APYTrOi. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHHUKE.

Hemoncmpayuu.
1. ITIpumepbl IPOCTHIX KPUTEPHUEB.

Jlabopamopnwvie pabomuvt u onvimol.

1. OmpeneneHue Cuibl TPEHUS NP IBUKEHUH T€JIa 110 TOPU30HTAIbHON TOBEPXHOCTH.
2. HccnenoBanue yciaoBHUil paBHOBECHS pblyara.
3. M3mepenue KII/I HaKIOHHON IIJIOCKOCTH.
4. H3ydeHune 3aKOHOATENbCTBA I10 COXPAHEHUIO XMMHUYECKON SHEPTUH.
8 KUIACC

Pa3gen 6. TensioBbie IBJICHUA .

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKUX TEOPUH BelecTBa. Macca u pa3mepsl
aTOMOB M MoJIeKyJd. ONBITbl, MOATBEPKJIAIOLINE OCHOBHBIE TIOJOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, JKUAKOTO U ra3000pa3HOrO COCTOSHMA BemiecTB. Kpucrammyeckue u
amop¢Hble Tena. OObsCHEHNE CBOMCTB ra3oB, KHUAKOCTEH U TBEPABIX TEJI HA OCHOBE MPUHIIUIIOB
MOJIEKYJISIpHO-KMHETHYeCKO Teopun. CmauumBaHME M KalWUIApHbIE sBIeHUs. TeruioBoe
pacumpeHue u cxaTue.

Temneparypa. Temmeparypa CBsi3M €O CKOPOCTBIO TEIUIOBOTO JBW)KCHHUS YACTHIL.
Buytpennss sHeprus. CrnocoObl HM3MEHEHHMs BHYTPEHHEH OSHEpPreTHKH: Terionepeaada M
COBCPHICHCTBOBAHUC pa6OTLI. BI/II[I)I TCIIonepeaavu: TCIJIOIMPOBOAHOCTD, KOHBECKIIUA,
U3ITyYEHUE.

KonnuecTBOo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TEIUIOBOE
OTHOIIIEHHE. YpaBHEHHUE TeruioBoro OanaHca. I[lnaBneHune u oTBepAeBaHHE KPUCTAJUITMUECKUX
BEIIECTB. YAenbHas Terjora ruaBieHus. [lapooOpa3oBanue u KoHJeHcamws. VcmapeHue.
Kunenue. Y nenpHas Teriora mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl OT aTMOC(epHOTO
JTaBJICHUSI.

Bnaxuocts BO3/JyXa. 3Hepr1/151 TOILJIUBA. Y JAelIbHas TeIjIoTa CropaHusl.



[Tpuntuner pabotel TeroBeix apurareneit KIIJ[ TemmoBoro nBuratens. TemsoBbie

JIBUTATEIH ¥ 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aKoH COXpPAaHCHUA U HpCO6p330BaHI/I$I OHEPI'vU B TCIJIOBBIX ITPONECCaXx.

Jemoncmpayuu .
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Hab6nronenne 6poyHOBCKOTO JABHKEHUS.

Hab6nronenue nuddysun.

HaGmroienne 3a HanpaBlIeHUEM CMAaYUBaHUs U KaWJUIIPHOTO BO3JICHCTBUSL.
Co0Jtt0JieHre TEIUIOBOTO PaCIIUPSHHMS TEJI.

V3MeHeHne naBlieHus Ta3a MPU COXPAHEHUH 00beMa U HAarpeBa WIIA OXJIaKICHUS.
[TpaBuiia U3MepeHMs TEMITEPATYPHI.

Buael renionepenaun.

OxJ1aXICHUE TIPH COBEPIICHCTBE PaOOTHI.

Harpes mipu coBepiieHuu paboThl MPOU3OIIET.

. CpaBHEHHE TEINIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. Habiroenue 3a 30510TOM.

. Cobirofenne mOCTOSHHOM TeMIIEpaTyphl MPH TUIABICHUH.
. MO[[GJ'II/I TCIIJIOBBIX I[BI/IFaTCJIef/'I.

Jlabopamopnuvie padbomut u onvimol.

akrownE

9.

10.
11.

OnbITEl OOHAPYKEHBI 110 IEHCTBHIO CHIIOBOTO MOJIEKYJISIPHOTO MPUTSKEHHUS.

OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OnbIThI 10 COOMIOACHUIO TEIJIOBOIO PACHIMPEHHUS I'a30B, KUAKOCTEN U TBEPBIX TEJl.
Onpeznenenue AaBaeHUs BO3AyXa B OAJUIOHE MINPHILIA.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JABJIEHUS BO3AyXa OT €ro o0ObeMa M Harpena
WIN OXJIQXKICHUS.

HabmroneHne 3a u3MeHEeHHEM BHYTPEHHEH SHEPIHM Tela B Pe3yJbTaTe TeIIonepesadu u
palboThI BHELIHUX CHJIL.

HccnenoBanue sBiIeHUH TEMI000MEHA MPU MepeMEINBaHUH XOJI0IHOM U Tropsiueil BOJbI.
OmnpezneneHye KOJIMYECTBA TEIUIOTHI, MOJTYYEHHONW BOJBI IPU TEIJIOOOMEHE C HAarpeThiM
METAJTTMYECKUM LIUIUHIPOM.

Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

OmnpeneneHyre OTHOCUTENILHON BIaKHOCTH BO3yXa.

Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJIA.

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIC SIBJICHHUS.

DnekTpusanus Ten. [[Ba Buga 3JeKTpUuecKuX 3apsaioB. BzanmonelicTBue 3apsiKeHHBIX TEI.

3akoH KynoHa (3aBHCHUMOCTBH CHJIBI B3aMMOJAEWCTBUS 3apsDKEHHBIX Te OT 3apsja 3apsaoB U
PAcCTOSIHUSA MEX1Y TeJIaMu).

Onektpruueckoe mnose. Hanpspok€HHocTh BHemHuX mnosed. [IpuHnmm cynepnosunuun

AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu >51eKTpuyeckux 3apsioB. JJIEMEHTapHbIM MexaHu3M 3apsjaa. CTpoeHue aroma.

HpOBO,Z[HI/IKI/I W JUDJICKTPUKHU. I[J'IH COXpPAaHCHUSA 3apsaaa.



DJIEKTPUYECKUN TOK. YCIOBHUSI MOJAEpKaHUS TOKa. VICTOYHHUKM TOCTOSIHHOTO TOKA.
JleficTBUSI SIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUUYECKOE, MAarHUTHOE). DJIEKTPUUCCKUNA TOK B
KUAKOCTAX U rasax.

Onekrpuueckasd wnenb. Cuia Toka. OnekTpuueckoe HampsbkeHue. ComnpoTHUBIIEHUE
NPOBOJHUKA. YJEeNbHOE CONPOTHBIEHHE BemlecTBa. 3akoH Owma Ui  ydacTKa IIEMH.
INocnenoBaresbHOE U MApalIENbHOE COSIUHEHUE TPOBOIHUKOB.

Pabora u mMomHOCTh OTKIIOUEHHS ToKa. 3akoH J[xoynsa—Jlenua. DnekTpuyeckue Lenu u
JJIEKTpHUECKas SHeprus norpedutesns B ObiTy. KopoTkoe 3akitodeHue.

ITocTostHHBIE MAarHuThl. B3auMoneicTBHE MHOCTOSHHBIX MAarHuTOB. MAarHuTHOE IOJIE.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue i )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
BBIKJIIOUAET TOK. [IpuMeHEeHHE 3JIEKTPOMAarHuTOB B TeXHHUKe. JlelicTBME MarHUTHOTO TOJIsA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUTAaTEIb IIOCTOSTHHOTO TOKa. Vcroyb30BaHue 3JEKTPOABUTATENICH
Ha TPAHCIIOPTE B TEXHUYECKUX YCTPOUCTBAX U HA MPUPOJIE.

Onpiter  ®apanes. SBiaenue anekrpomarHuTHoW  uHAyKuuu. [lpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl MOJyYeHHs] 3JIEKTPUUECKOM HHEpruu. OIJEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.
JIBa BUJa DIEKTPUUECKUX 3apsiI0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEI.
YCTpOHCTBO U JIEUCTBUE AIEKTPOCKOMA.
DneKTpocTaTUuecKast UHIYKIIMSL.
3aKOH O COXPaHEHUHU DJIECKTPUUYECKUX 3apsiI0B.
[IpOBOIHUKY U TUAJEKTPUKH.
MopaenupoBaHHue CUIIOBBIX IPAHULl OTKPBITHIX IOJIEH.
W CTOYHHKH TOCTOSIHHOTO TOKA.
JIeHcTBUS MO OTKIFOYEHHUIO TOKA.
. DJEKTPUYECKUN TOK B KUIKOCTH.
. I3mepenue cuitbl Toka aMnepMeTpoM.
. I3mepenune HanpsiKeHUs BOJIbTMETPOM.
. Peocrar u Mara3uH conpoTUBICHUN.
. B3aumopeicTBHE ITIOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS IT0JIOCOB MAarHUTaA.
. MoaenupoBaHue MarHUTHBIX MMOJIEH MOCTOSHHBIX MArHUTOB.
. OmsIT Dpcrena.
. MarauTtHoe mosie Toka. DJIEeKTPOMarHurT.
. JlecTBrE MarHUTHOTO TOJIsSI HA IPOBOJHUK C TOKOM.
. DJEKTPOIBUTATEIb TOCTOSTHHOTO TOKA.
. UccnenoBanue SBIICHUM 3JIEKTPOMAarHUTHOW UHAYKIUH.
. OnbiTel @apanes.
. 3aBUCUMOCTb HAMPABJICHUS] HHAYKIIMIOHHOTO TOKa OT YCIOBHUI €ro BO3HUKHOBEHHS.
. DIIEKTPOreHepaTop TOKA.

©oN TN E
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Jlabopamopnwvie padbomot u onvimel.

1. OnbIThl IO HAOJIIOIEHUIO 32 ANIEKTPU3ALUEN TNl TPOBOAHUKOB U MPU CONPUKOCHOBEHUH.
2. COopka 1 nmpoBepKa 3JIEKTPUUYECKOH 1IeTH MOCTOSTHHOTO TOKa.



3. H3mepeHue u peryampoBKa CUJIbI TOKA.

W3mepenne u peryampoBaHue HaIPSHKCHUS.

5. MHccnenoBanue B 3aBUCUMOCTH OT CHJIBI TOKA, UIYIIErO 4epe3 PE3UCTOP, OT PEe3UCTOpa
CONPOTHUBIICHUS U HAIIPSDKEHUSI HA PE3UCTOPE.

6. OnpITbl, JEMOHCTPUPYIOUIUE BO3JIEUCTBHE MPOBOAHMKA HAa €ro JUIMHY, IUIONIAlb
MIONIEPEYHOI'0 CEYEHUSI U MaTepHall.

7. IlpoBepka mpaBuil CIOKEHUS HANPSKEHUU IPU IOCIEAOBATEIBHOM COEAWHEHHHU IBYX
PE3UCTOPOB.

8. IlpaBuna npoBEpKH CUJIbI TOKA IIPU NAPALIEIIbBHOM COCIMHEHUH PE3UCTOPOB.

9. Omnpenenenue paboThI TOKA, UAYIIETO YEPE3 PE3UCTOP.

10. OnpeneneHyre MOIIHOCTH TOKa, UCIIOIb3YEMOI'0 Ha PE3UCTOPE.

11. WccnenoBannue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HaIpsDKEHHUS Ha
HEW.

12. Onpenenenue KIIJ[ narpesarens.

13. MccnenoBaHue MarHuTHOTO B3aUMOJIEHCTBUS IIOCTOSSHHBIX MArHUTOB.

14. V3y4yeHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB MPU UX 00BEAUHEHUU U Pa3/IelICHUN.

15. IIpoBepbTe IECTBUE BKIOUYEHUS TOKA HA MATHUTHYIO CTPEJIKY.

16. OnbITHI, AEMOHCTPUPYIOIIME CHIIy B3aMMOJECUCTBUS KaTylIEK C TOKOM W MAarHUTHOMN
CUJION TOKA M HAIIPaBJIECHUEM TOKA B KaTYIIIKE.

17. V3ydeHue elCTBUSI MAarHUTHOTO MOJISl HA IIPOBOJHUKE C TOKOM.

18. KoHcTpyupoBaHue 1 u3y4eHHe paObOThI AJIEKTPOBUTATEIS.

19. Uzmepenue KIIJ[ anexTpoaBuraresbHON yCTAaHOBKHU.

20. OnBITBl IO MCCJIEIOBAHUIO SIBJICHUM SJEKTPOMArHUTHOW WHIYKIUU: MCCIEIOBAHUE
M3MEHEHUH 3HaYEHUN U HalpaBJIeHUS UHAYKIIMOHHOTO TOKA.

>

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHHUA.

MexaHn4ecKoe ABHKEHUE. MaTCpI/IaJ'IBHa}I touka. Cucrema orcuera. OTHOCUTEIHHOCTH
MCXaHUYCCKOIro JABHIKCHUA. PaBHOMepHOC prIMOJ’IHHGfIHOG JABHKCHUC. HepaBHOMepHoe
HpHMOJ'[I/IHel\/IIHOG JBHXKCHUC. Cpez[Hsm U MI'HOBCHHAsA CKOPOCTb TCJIa IMPHU HCPABHOMCPHOM
JBUXXCHUH.

VYckopenue. PaBHOyckopeHHOE npsiMoninHeliHoe aBmkeHne. CBoboaHoe maaeHue. OnbIThl
Tlanmuneun.

PaBHOMepHOE aBMkeHME 1O OKpykHOCTH. [lepuon m mepuon oOpaienus. JIuneliHas u
YIJI0Bast CKOPOCTb. LIECHTPOCTPEMUTENBHOE YCKOPEHUE.

Ilepsebiil 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiuun
CYNEPIIO3ULIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cwila TPEHHUS CKOJIBXKEHHUS, CHUJa TPEHHUS
HEO0XKMIAHHO, JPYTUe BUIbI TPEHUM.

Cuna TSKecTH U 3aKOH MUPOBOTO TATOTEHUS. Y CKOpeHHe CBOOOAHOrO NaieHus. J{Buxenue
riaHeTs! BOKpyr ConHua. IlepBas kocMudeckas ckopocTs. HeBecoMOCTh U meperpys3kHu.

PaBHOBecue MaTepuanbHOM TOuku. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEpIOTO Tema
C 3aKpeIUIEHHOM ocbio MUKpodoHa. MomeHT cuitbl. LleHTp TsxecTH.



Nmnynec tena. M3meHenue umiynbca. VMIynbe CUiibl. 3aKOH COXPAHEHHS! MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTh. PaboTa cunoBasi, ynpyrocts, TpeHusi. CBsi3b, JHEpPIus
u pabora. [loTeHnuManbHas HHEPrus Tena, IMOJAHUMAIOIIETOCS HAJ TOBEPXHOCTHIO 3EMIIH.
[ToreHnmanpHas cwia ynpyrou npyxusbl. Kunernueckas sHeprusi. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUs IKOJIOTUYECKON IHEPTUU.

Hemoncmpayuu.

Habumroienne 3a MEXaHUYECKUM JIBH)KEHUEM OTHOCUTENIBHO T€JIa Pa3HbIX TEJ OTCUETA.
CpaBHeHue nyTeil U TPaeKTOPUH JBUKEHUS OJTHOTO U TOTO K€ TEJIa Pa3HbIX TEJl OTCUETA.
M3MepeHune CKOpOCTH U YCKOPEHHE IPSIMOJIMHENHOTO ABUKCHHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HaGnronenue 3a IBMKEHUEM Tela IO OKPYKHOCTH.

HabumroneHne 3a MeEXaHUUECKMMM HAIPABJICHUSMH, IPOUCXOIALUIMMH B CUCTEME OTCUETA
«Tenexxkay npu e€ JUIMHE U YCKOPEHUU JIBUKEHUSI OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJjla OT MAcChl TeJa U AEUCTBYIOUIMX HA HETO CUJL.

8. CoburoieHre paBeHCTBA CUJT IIPU OXPaHE Tedl.

9. l3MeHeHue Beca Tena pU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umIysbca Ipu KOHTAKTE C TEJL.

11. IIpeobpa3oBanus SHEPruu Npu 00ITYUEHUU TEN.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM OCBEILLEHUU.

13. CoxpaHeHHE UMITYJIbCa TPHU A0COIIOTHOM CHKATHH.

14. HaOnroieHue peakTUBHOI'O IBUXKEHHUS.

15. CoxpaHeHue XUMHUYECKOW SHEPruu Mpu CBOOOIHOM IaJIECHUU.

16. CoxpaHeHHe TEXHUYECKON YHEPIUM NP IBUKEHUU TeJla TIOAIPYKHUHEHBI.

ISECEINE

Jlabopamopnuvie padbomot u onvimel.

1. OmnpeneneHue YCKOpPEHHs Tela MpPH PaBHOYCKOPEHHOM JIBUKEHHU MO HAKJIOHHOU
MJIOCKOCTH.

2. HccnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBMKEHHM 0O€3

Ha4yaJbHOU CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI HOPMAJIbHOTO JaBJICHMUS.

Omnpenenenne kodpuMeHTa TPEHUS CKOJIBKECHHUSL.

Omnpenenenue )XECTKOCTU MPYKUHBI.

OHpGI[GJ'IeHI/IG CUJIBI TPCHUS IPU IBMIKCHUU TECJIa 110 FOpH3OHTaHLHOﬁ ITOBCPXHOCTH.

Omnpenenenue paOOThl CHIIBI YIOPYTOCTH IPH TOJbEME TIpy3a C HCIOJIb30BaHUEM

HEIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

8. M3yueHue 3aKOHA COXPAHEHUS YHEPTUU.

No g Mw

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJTHBI.

KonebarenbHoe apmxeHune. OCHOBHbIE XApaKTEPUCTUKH H3MEHEHHS: TEepUOo, 4acToTa,
amruTyaa. MareMaTHueckue W IpY)KUHHbIE MasTHUKH. [IpeBpalieHue 5SHEpruu Impu
MIEPEMEHHOM JIBUYKEHUU.

3aryxaromue kojebanus. BeiHy)KneHHble kosebanus. Pesonanc. MexaHW4ecKue BOJHBI.
CgoiicTBa MeXaHUYECKUX BOJIH. [Ipo1opHBIC U TTONIepedHbIe BOHBIL. JIJTMHA BOJTH M CKOPOCTh MX
pacnpocTpaHeHus. MexaHu4ecKkre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.



3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MudpasByk u yiabTpa3ByK.
Hemoncmpayuu.

HabGntonenue 3a U13MEHEHHUEM CUJTBI TeJla YUYUTHIBAET CUITY TSXKECTH U YIIPYTOCTb.
HabGnronenue 3a n3MeHEHHEM JaBJICHUS HA HUTH U Ha TIPYKUHE.

Haolmntonenue BoIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

PacnipocTpaneHnue IJIMHHBIX U TOTIEPEYHBIX BOJH (Ha MOJENX ).

HaoGntonenue BHICOTHI 3ByKa B 3aBUCUMOCTH OT YaCTOTHI.

AKYCTHYECKUI PE30HAaHC.

©uswnNE

Jlabopamopnwvie pabomot u onvimul.

1. OmnpexneneHue NEPUOJUIHOCTH U MEPUOIA KOJICOAHNN MaTEMaTHYECKOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHUi MOIBEIICHHOTO Ipy3a OT AJIMHBI HUTH.

3. MHccrnenoBanue 3aBUCHMOCTH IEpHOJa KOJeOaHWH MPYKUHHOTO MasTHHKA OT MacChl
rpysa.

4. IlpoBepka HE3aBHCHUMOCTH IEpHOAa KoOJeOaHUM HArpy3Ku, MOJBEHIEHHOIO K HHUTH, OT
Macchl rpysa.

5. H3mepeHue yckopeHusi CBOOOIHOTO Ma/leHuUs.

no

Pa3nes 10. DiieKTpOMarHuTHoe 10Jie M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNIEKTPOMAarHUTHOE TIOJIe. DJEKTPOMArHUTHBIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.

DJieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoWcCTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMICTBA CBETA.

Pa3zgen 11. CBeToBEbI€e SIBJIEHUS.

JlyueBas Monenb cBera. Mcrounuku csera. IlpsMonuHeiiHoe pacmpocTpaHeHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHUs CBETA.

HpeJ'IOMJ'ICHI/IC cBeTa. 3aKoH MpCIOMIICHUS CBCTA. IlonHoe nccmenoBanue OTpaXCHUS CBCTA.
Hcmonp30BaHKe MOJTHOTO BHYTPCHHET'O OTPAKCHUA B ONITUYCCKHUX CBETOBOAAX.

Jlunza. Xopx nyuedt B smH3e. Onruyeckas cucreMa ¢oToanmnapara, MHUKPOCKONA U
Tesneckona. [’ a3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue Oenoro cBeta B criekTpe. OnbiTl HptoToHa. ClioXkeHne crieKTpaibHbIX [IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeitHOE pacpocTpaHEHHE CBETA.
2. OrtpaxeHue cBerTa.



[Tonydyenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHyeckuii CBETOBOI.

Xon Jiydeit B coOuparomiei JTruH3e.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n3o00paxeHus ¢ MOMOLIbIO JTUH3.

[Tpuniun neiictBus doroarnmapara, MUKPOCKOTNA U TEIECKOIIA.

10 PaznoxeHue 6enoro ceera B CIIEKTpE.

11. TINomy4enue Oe10ro cBeTa MpU COCTABICHUH CBETA PA3HBIX [IBETOB.

© o N UMW

Jlabopamopuwie pabomsl u onvimol.

W3ydeHne XapakTepuCTHKN H300paKeHUs TIPeIMETa B INIOCKOM 3epKalle.

[Tomy4yeHue n300pakeHUI ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUIECKON CHITBI COOMPAIOIINX JTUH3.

OMnBITHI IO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTPE.

OnpITel MO BOCHPUSTHIO IIBETa MPEAMETOB IPH WX HAONIOJACHUU 4Yepe3 IIBETOBHIC
(UITBTPBI.

a ks owne

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pesepdopaa u muranerapuast mozens atoma. Mogens atoma bopa. Mcnyckanue u
COTpyAHHUYECTBO aToMa cBeTa. KBaHThl. JInHelyaTbie CIeKTphI.

PagnoaktuBHocTh. Aunbda, Oera- u ramma-usznyudeHus. CTpoeHue aTOMHOTO sjpa.
Hyxknonnas mozens aroMHoro sanapa. M3oronel. PagnoaktusHuelie saBienusd. [lepuon nonypacnaga
ATOMHBIX fAJIEP.

SInepHble cocTosiHUS. 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MacCOBOT'O HACEICHUS. DHEPTHs
CBSI3M aTOMHBIX siiep. TpaHCIOpTHBIE TIEPEeBO3KH U SHEprus. Peakiuu cuHTe3a U JeNeHus sSaep.
Wcrounnku sueprun ConHIA U 3BE3]T.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIyYE€HUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CreKTpbl TOCTUKEHUS U MApTHEPCTBA.

CrieKTphl pa3aIMyHbIX T'a30B.

Crextp BennkoOputanuu.

Hab6monenue TpexoB B kamepe Bunbcona.

PaboTa cuéTurka HOHM3UPYIOLUUX U3TYyYEeHUH.
Pa3paboTka npoeKkToB co3AaHMsI MUHEPAJIOB U NMPOJIYKTOB.

o UM wnNE

Jlabopamopnwvie padbomot u onvimol.

1. HaOnromeHue CIUTONIHBIX M JMHEHYATHIX CIIEKTPOB CHTHAJIOB.

2. HccrmemoBaHwe TpeKOB: HM3MEpPEHHE OHHEPIMH YACTHI[ IO TOPMO3HOMY IIyTH (110
¢dororpadusim).

3. HM3mepeHne paanoakTHBHOTO (OHA.

IHoBTOPHO-00001IAKOILIMIA MOYJIb.



[ToBTOpHO-0000IIArOIIMIT MOAYJIH TPEAHA3HAUEH Il CHUCTEMaTH3alliu W 000O0IIeHUs
MPEIMETHOTO COACPKAHKS M OIBITA JACSITEILHOCTH, TPUOOPETSHHOTO MPH H3yYSHUH BCETO Kypca
Gu3MKKM, a Takxke JUIsl TOATOTOBKM K OOIIErOCyIapCTBEHHOMY 3K3aMeHY M0 (U3MKE s
yYaIuXxcs, BEIOPABIIMX 3TOT YICOHBIH MMPEIMET.

HpI/I HN3Yy4YCHUU HaHHOﬁ MOAYJIA pCAIM3YIOTCA U CUCTEMATUSHUPYIOTCA BUABI ACATCIBHOCTH,
Ha OCHOBC KOTOPBIX obecrieunBacTCs HaGJIIOI[eHI/Ie 3a JOCTHIKCHHUCM INPCIMCTHBIX U
MCTAIIPEAMETHBIX PE3YJIbTAaTOB O6yLIeHI/I5[, IMPUMEHACTCA CCTCCTBCHHOHAY4YHasA I'paMOTHOCTb:
OCBOCHHEC HAaY4YHbIX MCTOJOB HCCICAOBAHUA MNPUPOJAbI WM TCEXHUKHU, BJIIAACHUC MCTOJaMH,
O6’L$[CH5[IOH_[I/IMI/I (1)I/ISI/ILIeCKI/Ie SABJICHUS, HPUMCHCHUEC IMOJTYYCHHBIX 3HaHI/II71, peICHUE 3a1a4, B TOM
NEPCUCHb KAYCCTBCHHBIX U SKCIICPUMCHTAJIbHBIX.

[TpyHIMNIMATBHO AESATENBHOCTHBIN XapaKTep JaHHOIO pa3jelia pealu3yercs 3a CueT TOro,
YTO 00y4Yaroluecs BhINOIHAIOT 3aJaHNs, B KOTOPBIX OHH I10JIy4aroT:

Ha OCHOBEC IMOJTYYCHHBIX 3HAHUMN paciio3HaBaTb U HAYYHO O0OBACHATH (bHSH‘IeCKI/Ie SABJICHUA
B Oprxcanmeﬁ cpeac u MMOBCEIHEBHOM KHU3HU,

HCIIOJIB30BAaTh HAYYHBIC MCTOAbI UCCIICIOBAHUSA (1)I/ISI/I‘I€CKI/IX HOK&B&TCJ’ICI‘/’I, B TOM 4YMCJIC OJIA
IMMPOBEPKU T'UIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

OOBSCHATh HAy4YHBIE OCHOBBI, HAalpUMEp, CaMble BaXHBIC JIOCTHIKCHHUS COBPEMEHHBIX
TEXHOJIOTUH, IPAKTUYECKOT0 UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB SJHEPTUHU HA OCHOBE 3aKOHA
TpaHchopMaIuu U COXpaHEHUS BCEX M3BECTHBIX BUIOB IHEPTHUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIECTBA OBPA30BAHUSA

N3yuenne pu3uku Ha ypoBHE 6a30BOr0 0011eT0 00pa30BaHMs HAPABICHO HA JOCTHKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

B pesynbrare wusydeHus GHU3MKM Ha ypoBHe 0a30BOro oOmero ooOpa3oBaHHA Y
oOyuatomierocst GOpMUPYIOTCS CIAEAYIOUINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA

—[lyBaskeHne UHTepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PM3UUECKOIl HayKH;
—[JIIeHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—[IrOTOBHOCTh K aKTUBHOMY Pa3BUTHIO B OOCYKJIEHHHM OOIIECTBEHHO 3HAYMMbIX U 3TUYECKUX
npo6ieM, ¢ MPaKTHUECKUM NMPUMEHEHUEM JOCTHKEHUH (HU3HKH;

—[loco3HaHKe BaXKHOCTU MOPAJIbHO-3TUYECKUX NPEOOPa30BaHUN B JESATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKoro BOCIMTAHUSA:

—[JBocmipuATue 00pa3noB (u3nuecko HayKu: €€ TOCTPOCHUH, CTPOroCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

—[loco3HaHue 1ieHHOCcTel (pu3nueckoi Hayky Kak MOIIIHOTO MHCTPYMEHTA MIO3HAaHMSI MHUPa, OCHOB
Pa3BUTHS TEXHOJOTUH, BaKHENUIIEH OCHOBBI KYJIbTYpHI;

—[Jpa3BuTue Hay4yHOU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBanue KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 HACTPOCHHUS:

—[Joco3HaHue LIeHHOCTeH 6e30macHoro oopasa *HU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
BaXHOCTH TNpaBUi 0€30MacHOro MOBEJACHMUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUUYECKUM U
TEIJIOBBIM 000pYI0BaHUEM B OBITOBBIX YCIOBUSIX;



—[copMHUpPOBaHHOCTH HABBIKOB Pe(ICKCHH PEBOIIOIMH, CBOETO MIPaBa Ha OLUIMOKY M TaKOT'O ke
npaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—[JakTUBHOE ydYacTHE OpraHM3alid B peaJu3allMy MPAaKTUYECKHX 3a7ad (B paMKax CeMbH,
00pa3oBaTeNbHOM, TOPOIA, Kpast) TEXHOJIOTHUECKON U COIIMATBHON HAPaBICHHOCTH, TPEOYIOMINX
B TOM 4HCJIE U (PU3UUECKUX 3HAHUIA;

—[JMHTEepec K NPaKTHYECKOMY M3YUEHHIO POodeccHii, CBA3aHHBIX C (PU3NKOI;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

—JopueHTanys Ha TNpUMEHEHHWEe (U3NYECKUX B3HAHWW IS peIleHHs 3agad B  00JacTH
OKpYXalollel Cpeabl, IIAHUPOBAHUE TIIOCICIYIONIMX JACHCTBUII M OIEHKAa HX BO3MOXKHBIX
MOCJEICTBHM /Il OKPY>KAIOIIEeH Cpebl;

—[Joco3HaHMe II100ANTBHOTO XapakTepa HKOJIOrHYECKUX Mpo0IeM U MyTel UX pelleHHs;

8) ajanTanus K MeHSIIOIMMCS YCJIOBHSAM COLMAJLHON U NPUPOIHOI cpeabl:
—[JHe0OXOMMMOCTh BO BHHUMAHUHM TIPH BBIIOJHEHHM M HCCICAOBAaHUAX  (HU3MUYECKOM
HAIpPaBJICHHOCTH, OTKPBITOCTH OIBITA U 3HAHUH APYTHX;

—[INOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO NI TEITbHOCTD;
—[JcTpemiieHHE K TOSIBICHHWIO HOBBIX 3HaHWH, B TOM 4Hcie (OpMyIHpOBaTh HMICH, MOHSTHSA,
THITOTE3bI 0 (PU3MUECKUX OOBEKTAX U SBICHHSX;

—[Joco3HaHME HETOCTATKOB XOPOIINX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKHY;
—[ImIaHupOBaHUE CBOETO Pa3BUTHS B MPHOOPETCHUN HOBBIX (DM3MUCCKUX 3HAHHIA;
—[JcTpeMileHHE aHAIM3UPOBATh M BBISABIATH B3aUMOCBSI3H IMPUPOJIBI, OOLIECTBA U SKOHOMHKH, B
TOM YHCJIE€ C MCIIOJIb30BaHUEM (DU3MYECKUX 3HAHHIA;

—[JorieHKa CBOMX JICHCTBUII C Y4€TOM OKPY’KaIOIIEH Cpe/ibl, C Y4eTOM BO3MOKHBIX TOCIIC/ICTBHIA.

METAINPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOeHUs porpamm 1o (hu3nke Ha ypoBHE 6a30BOro oo1ero oopasoBanus y
oOyyaromuxcst GOpMUPYIOTCS MeTaNlpeIMeTHbIE Pe3yJIbTaThl , BKIIOUYAIOIINE TO3HABATEIbHbIE
YHHMBEpCaJIbHbIE  TEXHOJOTMYECKHE  JIEHCTBUS,  KOMMYHUKAaTHBHbIE  YHHMBEpCaJIbHbIE
TE€XHOJIOTUYECKHE JEHCTBUS, PETYIISTUBHBIE YHUBEPCAIBHBIE TEXHOJIOTUYECKUE IEHCTBUS.

ITo3HaBaTeIbHbIEC YHHMBEPCAJIbHBIC TEXHOJIOIMYECKHE 1eHCTBUS
Bba3oBble Jornyeckue geiicTBUA:

BBISBIIATh M XapaKTepU30BaTh OT/IE/IbHbIE IPU3HAKU O0BEKTOB (SIBICHHH);

COXpaHsieMbIH CYIIECTBEHHbIN MpH3HAK KiIacCU(UKALMM, OCHOBaHHME JJsi O0OOLIEHUS U
CpaBHEHMUS;

BBISBIISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTaX, HaHHBIX U
Ha6J'IIO,ZIeHI/I$IX, CBA3aHHBIX C (bHSI/I'—IeCKI/IMI/I SIBJICHUSIMU

BBISBIISATH TPUYMHHO-CJIC/ICTBEHHbIE CBSI3U MPHU M3YYCHUU (PU3MUYECKUX SIBICHHM M MPOIIECCOB,
JCJIaTh BBIBOJIbI C UCITIOJIB30BAHUCM JCAYKTUBHBIX U MHAYKTUBHBIX yMOSElKJ'II-O'—IGHHﬁ, BbIABHUTI'ATh
TUIIOTE3bI O B3aUMOCBS35X (DU3NYECKUX BEJIINUMH;

CaMOCTOSITENIbHO BBIOpaTh CHOcOO pemieHuss y4eOHOM (Qu3nyeckoil 3amauu (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP Hambosee MOAXOJSIIEro ¢ y4€TOM CaMOCTOSITEIbHO
BBIJICJICHHBIX BAPUAHTOR).

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS |



UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEILCKUN HHCTPYMEHT TO3HAHUS;

IPOBEJCHUE CAMOCTOSTEILHO COCTABJICHHOIO IUTaHA OIbBITAa, IEPEHOCHOTO (HU3NYECKOTO
IKCIIEPUMEHTA, HEOOJIBIIIOTO HCCIEA0BaHMUs (PU3MUECKOTO OOBEKTA;

OLIEHUTH IPUMEHHUMOCTD U JJOCTOBEPHOCTH HH(OPMAIIHH, ITOJTydCHHOMN B XO/I€ MCCIICIOBAHMS HITH
IKCIICPUMECHTA;

CaMOCTOSTEIILHO (POPMYIHUPOBATH OOOOIIEHHS ¥ BBIBOJABI [0 pE3ylbTaTaM IPOBEAECHHBIX
HaOJIF0ICHUH, SKCIIEPUMEHTOB, UCCIICIOBAHUIA,

IIPOTHO3UPOBATH BO3MOKHOE JIaJIbHEIIIee pa3BUTHE (DU3HUCCKHX IIPOIIECCOB, a TAKIKE BBIIBUHYThH
00pBOYy 3a MX pa3BUTHE B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

MPUMEHSTH Pa3jIMYHbIC METOJIbI, HHCTPYMEHTBI U 3alPOCHI MPHU MMOUCKE U 0TOOpE HH(POPMAIUH
WM JJAHHBIX C YYE€TOM IMPEIOKCHHON Y4eOHOM (PU3ndIecKoi 3a/1auH;

AHATM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(MOPMAIIUIO PA3IMYHBIX BUAOB U
(dbopM TpeICTaBICHHUS;

CaMOCTOATEIbHO  BBIOPATh  ONTUMAIBHYIO  (GOpMYy  TpPEACTABICHHS WHPOpMAIUU U
WJUTIOCTPUPOBATH PEIllaeMble 33JjauM IIEPEHOCHBIMU CXEMaMH, JuarpaMmMaMu, HHOM rpaduKoi u
UX KOMOMHAIIMSIMH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBIC TEXHOJOTUYECCKUE JeCcTBUA:

B X0/1€ 00CYX/IeHUS] MaTepHallOB, pe3yJIbTaThl JIAOOPATOPHBIX PA0OT U MPOEKTOB 33at0T BOIIPOCHI
[0 CYILECTBYIOIIEH 00CYX/1aeMOl TeMe M BbBICKA3bIBAIOT HJEH, LIEJIEBbIC pELIeHMs 3aJad U
nojjiep>kaHue 0yaroxkenareaIbHOCTH OOLIeHNUS;

COIOCTABJISITh CBOM MHEHMSI C MHEHHUSIMHU JIPYIMX YYaCTHHUKOB JMajora, HaXOAWUTb JI€Talu U
CXO/ICTBO MO3ULIMIA;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

yOJIMYHOE BBICTYIIJICHUE O pe3yJIbTaTaxX YCHEIIHOTO0 HHTEUIEKTYaIbHOIO ONbITa (3KCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

IOHUMaTh W MHCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOH pabOThl INpHU
OTpe/ieNIeHNN KOHKPETHBIX (PU3HMUECKUX MPodIIem;

IIPUHSTH COBMECTHYIO JIEATENBHOCTh, OPraHU30BaTh AEUCTBHUS 110 €€ OCYLIECTBICHNUIO: OTMEHUTD
ydactue, 00CyAUTh POLECCHI U Pe3YIbTaThl COBMECTHON pabOThI, 00CYINTh MHEHHS HECKOJIBKUX
JIIOJICH;

BBITMIOJIHUTH CBOIO YacTh pabOThl, JOCTUTHYB KaUECTBEHHOT'O Pe3yJibTaTa B CBOEM HAIIPABJIEHUU U
KOOPJAUHUPYsI CBOU ACUCTBUSI C APYTUMHU yYaCTHUKAMHU KOMaH/IbI;

OLICHUTh KayecTBO CBOEro BKJIaJa B OOIMMHA NPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(OpMHPOBABIIUM B3aUMOAECHCTBUE YUACTHUKOB.

PeryasiTuBHbIe YHHBepCAJbHbIE TEXHOJIOTHYECKHe el CTBUS
Camoopranusauus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U TEXHUYECKUX 00bEKTax, TpeOyromnue peteHus Gu3nueckKux
3HAHUI;

OPUEHTUPOBATHCSA B PA3NUYHBIX MMOAXO0JAX MPHUHATHUS pEUIeHUH (MHIMBUIYaJbHOE, NMPUHSATHE
peLIeHNH B TpyIIe, IPUHATHE PeILICHHH);

CaMOCTOSITENIbHO Pa3paboTaTh aJrOpUTM pelieHNs PU3NYeCcKOr 3aauu WM IJIaH UCCIIETOBaHUS
C y4YETOM DSHEPreTUYECKUX PECYpCOB M €CTECTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUPOBATh
IIpeJIaracMble BApUAHTBI PEIICHMI;

JienaTh BEIOOp U OpaTh Ha ceOst OTBETCTBEHHOCTD 3a PEICHHUE.



CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJJIEKT:

J1aTh aJIEKBaTHYIO OLIEHKY CUTYallluu U NPEUI0KUTD IIJIaH €€ U3MEHEHUM;

OOBSICHUTh NPUUYMHY JOCTUXKEHUS (HENOCTHKEHUS) PE3YJIbTaTOB JEATEIbHOCTH, aTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBbI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUA (PU3NYECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHTYallWH,
BO3MOXHBIX OIIMOOK, BOSHUKIINX BO3MOXHOCTEH;

OLICHUTh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBUIL;

CTaBUTh ce0sl Ha MECTO JAPYroro 4ejoBeKa B XOJE CIOpa MM OOCYXJIEHUS HAy4yHYIO TeMy,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IPU3HABaTh CBOE IIPABO HA OIIMOKY MpPHU YCTAaHOBJIEHUH (U3NYECKUX 3a]ad WIN MOJIOKEHUH 1o
Hay4yHbIM TEMaM M TaKOE€ K€ [IpaBo JPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyueHus B 7 kJjacce IpeJMETHbIE PE3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTh Yy O0OYUAIOLIUXCSl YMEHUI:

UCIIOJIb30BATh TIOHATHS: (U3MUECKHEe W XUMHUYECKHC SIBIICHUS, HAOIIOJCHUE, JKCIICPHMEHT,
MoJieJlb, TUIIOTe3a, (pu3nueckas BEIMYMHA, aTOM, MOJIEKYJa, arperaTHble COCTOSHUSI BEIECTBA
(TBEpIoe, XKHUAKOE, ra3000pa3HOE), MEXaHUYECKOE JBUKEHUE (paBHOMEpPHOE, HEPABHOMEPHOE,
OpsIMOJIMHEMHOE),  TPaeKTOpus, paBHOJACHCTByromas  cwia, Jedopmanus  (ympyras,
MJIACTUYECKAast ), HEBECOMOCTbh, COOOIIAIOIINECS] COCY/bL;

pa3nuunble sBieHUd (AuQdy3us, TEIIOBOe IBUKEHHE YACTHI[ BEIIECTBAa, PaBHOMEPHOE
JBIKCHHE, HEPABHOMEPHOE JIBMIKCHHE, WHEPIIHSI, B3aUMOJICHCTBUE Tell, OalaHC TBEPIBIX TEIN C
3aKpeIIEHHOW OChIO CEeTH, Mepelnavya JaBIeHUS TBEPABIMH TelaMH, >KUIKOCTSIMHU M Ta3aMu,
atMoc(epHoe JaBJICHUE, TIABAHUE TEJl, MPEBPAIICHNE XUMUYCCKOW YHEPTHH) TI0 OMHCAHHUIO UX
XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OMBITA, IEMOHCTPUPYIOLINX JaHHOE SBJICHHE;

pacmo3HaBaTh HW3ydaeMmble (DU3UYECKHE BO3JICHCTBUS B OKPYXKAIOMIEM MHpPE, B TOM YHCIIEC
dbusnyeckue SBICHHUS B MPHUPOJIE: MPUMEPHI IBIKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B KUBOU U
HEXMBOW TIPUPOJIE, ACHCTBHE CHJIBI TPCHHS B MPUPOJEC W TEXHUKH, BIUSHUE aTMOC(EPHOTO
JABJICHUS HA KUBOE TEJO, TUIABAIOIINE PHIOBI, PhIYard B TEJE YeNOBEKa , MPH 3TOM MEePEBECTU
MpPaKTUYECKYI0 3a7adyy B y4eOHYIO, NPEIJIOKCHHYIO JIOMOJIHUTENbHbIE CBOMCTBA (KH)
(bu3NYECKOro BO3/ACHCTBHUS;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TENl U (PU3NYCCKUX SBICHUM, UCIIONIB3Ys (PH3UIECCKHE pa3MephI
(Macca, 00beM, BEIIECTBO BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CHJIa TSDKECTH, BEC, TeJlO, CWJIa TPEeHHs, JaBieHue (TBEPIOrO Temna, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIA, MEXaHWuYeckas padoTa, MOIIHOCTb, IUIEYO CHUIIbI, MOMEHT CHIIBI,
KOA((UITMEHT MMOJIE3HOTO JACHCTBHSI, KHHETUYICCKAas W MOTCHIIMAIbHAS SHEPTHUs), IPU OIMMCAHUN
MPAaBUIBHO TPAaKTOBaTh (DU3MYECKU CMBICI BEIUYHHBI, UX MPUMEHEHHE M TpPUMEHEHUE
(U3HYECKON BEIMYMHBI, HAXO0XKICHUE (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETHUUHY
C IPYTMMHU BEIMYWHAMU, TOCTPOUTD TpapuKy U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKON BETUYHHBI;
XapaKTepU30BaTh CBOWCTBA Tell, (PU3NYCCKUX SBJICHUH W TIPOIECCOB, C ITOMOIIBIO TIPABHII
CloXeHusl cuil (BIOJb OMHOM mpsiMoii), 3akoHa ['yka, 3akona [lackams, 3akoHa ApXuMensl,
npaBuiia paBHOBeCcHs pbyara (OJI0Ka), «30JI0TOTO TPaBHIA» MEXaHUKH, 3aKOHA COXPaHEHUS
(bu3NYECKO SHEPruu, MPU ATOM JaBaTh CIOBECHYIO (HDOPMYIHMPOBKY 3aKOHA M 3AMHIIUTE €ro
MaTeMaTHYECKOE BBIPAKCHHUE;

OO0BSACHATh (PUBUUYECKUE SIBIICHUS, TIPOIECCHl M CBOWMCTBA TEJ, B TOM YHCIIEC M B JIECATH CIIydasx
MPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUYUHHO-CIICACTBCHHBIC CBSI3U, CTPOUTH
00BsicHEeHUSI U3 1—2 JOTMYeCKHX IMIaroB ¢ OMOpod Ha 1-2 M3ydaeMmbIX (U3NYECKUX SIBICHUU
bu3nyecKuX NPUHIMUNIOB, (PU3MYECKOTO 3aKOHA MJIM 3aKOHOMEPHOCTH;



peLuTh pacu€THBIC 331a4K B popmyiie 1-2, ncnomb3ys 3aKOHBI U OPMYJIBL, CBS3bIBast (PUTYpHBIE
(GopMBI: Ha OCHOBE YCIOBHMH aHalW3a 3aJauyd 3alHUChIBaTh KpPAaTKOE YCIOBME, IOJCTaBIIAA
¢urypuyto ¢urypy B GopMyily M NPOBOAUTH PACUETHBIC NEHCTBHSI, HAXOAWUTH CIIPABOYHBIE
JJaHHble, HEOOXOJMMble JJs pELIeHUs 3a/Jad, OLEHMBATh PEATUCTUYHOCTh IOJIYYEHHOU
dusnueckoit popmsi ;

BBISIBJIATH MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIMU (PU3NUECKUX METOOB, B OIIMCAHUN
UCCIICIOBAaHUI  Tpe/ylarath MPOBEPSEMOE MNPEANONOKEeHHue (THMoTe3y), Habmoaarh U
UHTEPIPETUPOBATH MOJIYYEHHBIH PE3yJIbTaT, HAXOAUTh OIIMOKU B XOJI€ OINbITA, A€JIaTh BBIBOAI
II0 €ro pe3yJbTaTaMm;

IPOBOJIUTH ONBITHl IO HAOIIOAECHUIO 32 (PU3NYECKUMHU BO3ACHCTBHAMM WIM (DU3HYECKHUMU
CBOWCTBaMH TeJ: (OPMYIIa MPOBEPSIEMBIX KaHIUIATOB, COOMPATh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, 3alIUCHIBATH X0 ONbITa U (POPMYJIUPOBATH BHIBOJIBI,

[IpoBoauTh mpsiMbIE U3MEPEHMsI PACCTOSHUM, BpPEMEHH, Macchl Tena, OO0bEMa, CUJIbl U
TEeMIeparypbl C HCIOJb30BAHMEM CTAaHJAPTHBIX W LUGPOBBIX HpUOOPOB, (urcupys
cpabarbpiBaHKHEe IPUOOPOB C YUETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH U3MEPEHHI;
UCCIICIOBAaHUE IPOBOJUTCS B 3aBUCUMOCTHM OT OJHOW (u3nueckod (opMbel cuibl ¢
UCIIOJIb30BAaHUEM IMPSIMBIX HM3MEpPEHUM (3aBUCHUMOCTh JPYIOM CKOpPOCTH JIBUKEHHUS OT Tela,
BpPEMEHU JIBUKECHUS TeJla, TPEHUS CKOJIbKEHHs OT Beca Tela, KauecTBa 00pabOTKH MOBEpXHOCTEN
T€1 M HE3aBUCUMOCTHU TPEHHUS CWJIbl OT IUIOIIAJH, COIPUKOCHOBEHHUS, CUJIbl YIPYTOCTH OT
IPY)XUH, BBITAJKUBAIOIIEH CUJIBI). OT OObeMa MOrpyXEHHOM YacTU Tena M OT IUIOTHOCTU
KUAKOCTH, €€ HE3aBUCUMOCTb OT IUIOTHOCTH, T€ja OT INIyOWHBI, HA 3TOM IOTIPYKEHUU Tela,
YCIIOBUH IUIaBaHUS Te€Ja, YCIOBUI paBHOBECUS pblyara M 0JIOKOB), y4acTBOBATh B IUIAHUPOBAHUU
MaTeMaTUYECKUX HCCIIEI0OBaHUM, MepeMellarh YCTAaHOBKY M IPOBOAUTb H3MEPEHMs, CIeAys
IPEUIOKEHHOMY IUIaHy, (UKCUPOBAaTh pPE3yNbTaThl IMOJIYYEHHBIX (PU3MYECKMX BEJIMYMH B
3aBHCUMOCTH OT TMPEUIOKEHHBIX TaOMUIl W TpaduKOB, [elaTh BBIBOJABI IO pE3yJIbTaTaM
UCCIIEJOBAHMSI;

NPOBOJATCS JIONOJHUTEIbHBIE W3MEPEHUs (PU3UYECKOW BEIMUYMHBI (IUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPIOTO TeJa, CUJIA TPEHUs CKOJIBXXEHHs, JABICHHUE BO3[yXa, BBITAJIKHUBAIOIIAS
CHIIa, NEHCTBYIOIAs Ha MOTPYKEHHOE B JKUAKOM Teje, KOd(PPHUIMEHT IMOJIe3HOTO ACHCTBUS
IOPOCTBIX METOJIOB), CIeAysl TMpPeIOKEHHOM WHCTPYKLUMU: TPHU BHIIOJIHEHUH H3MEpPEHUH
Ha0JII0/1aliTe SKCIEPUMEHTANIBHYIO HACTPOUKY U U3MepsiiTe 3HaueHue UCKOU (hopMBbl;
co0uTr0/1aTh MpaBHiia TEXHUKH O€30M1acCHOCTH MU paboTe ¢ 1a0opaTOpPHBIM 000pyI0BaHUEM;
OCHOBHbIE MPUHIUIBI JIEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOILIAIOIIMECs COCyAbl, OapoMeTp, pblyar, HOJABM)KHBIM M HEMOJBUKHBIHI
0JI0UHBII, HAKJIOHHAS! TJIOCKOCTB;

OXapakTepHU30BaTh MPUHLUIBI IEHCTBUA M3ydaeMbIX NPHUOOPOB M TEXHUYECKUX YCTPOHCTB C
Omopo Ha HMX oOnMcaHus (B TOM YHClE: MOJIUIMITHUKH, BOJOIPOBOJHBIE YCTPONCTBA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), HCIOJb3Ys
3HaHUS O PUBNYECKUX CBOMCTBAX U YCTAHOBJIEHHBIX (DU3MUECKUX 3aKOHAX U 3aKOHAX;
IPUBOANUTH MPUMEPHI (HaXOJUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOIO HCIOIb30BaHUS
(GU3NYEeCKUX 3HAHWIM B TOBCEIHEBHOM XW3HM Jid oOecredeHusi 0e30MacHOCTH Mpu padoTre ¢
npubopaMu U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsI U COOJIIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPY>KaIOILEH cpefe;

U3YYUTh BEIOOP HCTOYHUKOB HH(popMaIiu B IHTepHeTe B COOTBETCTBUH C 33JJaHHBIM TIOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOUIMXCA 3HAHUW U METOAAa CpPaBHEHHS Pa3IUYHbIX HCTOYHUKOB
HOMYJASIPHOM  MH(pOpPMAaLUU, KOTOpas sBIsSETCS TNPOTUBOPEUMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIOJHEHUM Y4YeOHBIX 3a/JaHUl  HAay4HO-TIOMYJSIPHYIO JIUTEpaTypy
¢bu3nyecKkoro cojepXaHusi, CIpPaBOYHbIE MaTepHallbl CeTH, pecypchbl HHTepHeTa, BIajeTh
npuéMamMM KOHCIIEKTUPOBAHMS TEKCTa, KOHBEPTUPOBATH MH(OPMAIMIO W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;



co3/1aBaTh KpaTKUE MUCbMEHHBIE M YCTApEBIIHME COOOLICHHS Ha OCHOBE 2—3 HCTOYHHMKOB
uHpopmanuu 0 (HU3NYECKOM COJEPKAHMHM, B TOM YHCIE TyOIWYHO IMyOJMKOBAaTh KpaTKHE
COOOIIeHNUs O TPOEKTax OE30MaCHOCTH WM HAYYHBIX MCCICIOBAHUAX, HPU 3TOM YMEIO
UCIIOJIb30BAaTh M3YYCHHBIH TMOHSATUHHBIA anmapaTHbli Kypc (U3HKH, YTO COMPOBOXKIACTCS
BBICTYIUIEHUEM C IIPE3CHTALUEH;

IpPU BBIIIOJHEHUH IPOEKTOB U HCCIECIOBAHUSIX MPOCYUTHIBATH OOS3aHHOCTU B TpyIIE B
COOTBETCTBUH C TOCTABJICHHBIMH 3aJaduaMH, KOHTPOJIMPOBATH BBIOJHEHHUE TIAHOB JCHCTBHIA,
aJIeKBaTHO  OLIGHMBAaTh MacmTad BKJIaJa B JEATENBHOCTh  TPYIIbI,  BbICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, CIIEAUTH 32 MHEHUEM OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABMKEHHE aTOMOB U MOJIEKYII,
arperaTHblC COCTOSAHUSA BCUICCTB, KPHUCTAIMYCCKUC U aMop(prIe TCiIa, HaCLIH_IeHHBIﬁ )48
HEHACBIICHHBII Map, BIAXHOCTb BO3/yXa, TeMIepaTypa, BHYTPEHHsSI SHEpIus, JIBUTATElNb,
BHGMCHTapHBH\/JI BHCKTpI/I‘IGCKI/Iﬁ 3apsaa, SJICKTPUUYCCKOC TII0JIC, IMPOBOAHMKU W JUIJICKTPUKH,
HOCTOSIHHBINA TOK, MAarHUTHOE T10JI€;

pasznuuHble sBIEHUS (TEIJIOBOE pacCUIMpEHUWE U YAJIMHEHUE, TeIulolepeiadya, TeIIoBOe
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIC SBJICHUS, WCIAPEHUs, KOHJCHCAIMs, IJIaBJICHUE,
Kpuctaum3anus (OTBEpJIEBaHKE), KUIICHHE, Terionepenadya (TerionpoBOAHOCTb, KOHBEKIIUS,
U3JIy4€HUE), JIEKTpU3alus Tel, B3aUMOJCHCTBUE 3apsioB, JeicTBUE pa3psaa TOKa, KOPOTKOE
3aMbIKaHHC, B3aHMOHeﬁCTBHe MarduToB, [[GfICTBHG MAarouMTHOI'O I1I0JIA Ha IMPOBOJHUK C TOKOM,
3JIEKTPOMArHuTHasE MHAYKLUS) 110 ONMHCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbITA,
JEMOHCTPHUPYIOLIEr0 COOTBETCTBYIOIIEE SIBICHUE;

pacrio3HaBaTh TIIATEIbHO HM3Yy4eHHbIE (PU3MUECKUE BO3JEHCTBHS B OKPY)KAIOLIEM MHpE, B TOM
quciie (1)I/I3I/I‘-ICCKI/IG SABJICHUA B IIPpUPOAC: IMOBEPXHOCTHOC HATSXKCHUC U KAITWJUIAPHBIC SIBJICHUS B
HIpUpPOJie, KPUCTAIIbI B pUpoe, u3ydyenue ColiHIa, 3aMep3aHue BoJJOEMOB, MOPCKUE OpbI3bI,
o0Opa3oBaHUE DPO3, TyMaHa, HHEsl, CHETa, JJIEKTPUUYECKUE SIBICHUA B OKPYKAIOLUIEM MHpeE
aTMocdepa, IEKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE T10JIe 3eMIIH, Jipeld motocoB, poiib
MAar"HuTHOTO I10JId JJIA ) KU3HU Ha 36MJ’I€, MOJIAPHOC CUAHHE, IPU 3TOM HEPEBCCTU MPAKTUYCCKYIO
3aja4y B yueOHYI0, IPEIJI0KEHHYIO BHEIIIHUE CBOMCTBA (MTPU3HAKH) (PU3NYECKOTO BO3/ICHCTBHUS;
ONKCcaTh U3YUYEHHBIE CBOMCTBA TeN U PU3NYECKUX SBICHUM, UCTOIBb3Ys (PU3UUECKHE N3MEPEHUS
(TemmnepaTypa, BHYTPEHHsISI SHEpIUs, KOJMUYECTBO TEIUIOTHI, y/elbHas TEINIOEMKOCTh BEIIECTBa,
yJleNbHasl TEIUI0Ta IUIABJICHMS, yeIbHas TEIUI0Ta 1apoo0pa3oBaHus, yAeIbHasl TEII0Ta CrOPaHHsI
TOTIJINBA, KOA(PQPHUIMEHT MOJE3HOTO JEHCTBHS TEIUIOBOW SHEPIUH, OTHOCUTEIbHAsl BIAXKHOCTb
BO3/yXa, CKOPOCTb 3apsija, CHJa TOKA, JIEKTPUUECKOE HAIPSKEHHUE, PE3UCTHUBHBIN IPOBOJHUK,
yII€JIbHOE CONPOTUBIIEHHE BEIIECTBA, padOTa W MOIIHOCTH TOKA), MPH OMMCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MEpPEeHOCa BEIMYMHBI, YUYUTHIBATh U YUUTHIBATh (PU3NYECKYIO
BEJIMYMHY, HAaXOIUTh (OPMYITy, CBA3bIBAsI JAHHYIO BEJIMYUHY (PU3HUECKYIO BETUUYHUHY C IPYTUMHU
KPYIHBIMH, TIOCTPOUTH IPa(UKU U3YUEHHBIX 3aBUCUMOCTEH (hPr3MUECKOM BETUUNHBI;
XapaKTCpHU30BaTh CBOMCTBaA TECII, (1)I/I3I/I‘~IGCKI/IX SIBIICHUM U mponeccoB, MCIIOJIb3YysI OCHOBHBIC
MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKUX TEOPUH BEIECTB, MPUHIMI CYNEpIO3UIMH Tojel (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma Juis ydacTKa LenH, 3aKoH Jxoyss-
JleHua, 3aKOH COXPaHEHHs SHEPTHH, IPU ATOM IPHIaBasi CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3alMUIINTE €TI0 MAaTEMATUYCCKOC BBIPAKCHUC,

OOBSICHATh (PU3MUYECKHE TPOLECChl M CBOMCTBA TeN, B TOM YHCIE M B JECATH CIy4asx
MPAKTUKOOPHUCHTHUPOBAHHOI'O XapaKTEpa: BBIABJIATH IMPUYMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
00BsicCHeHUs! U3 1—2 JOrMYecKHX LIaroB ¢ OMOPHOW Ha 1-2 M3yyaeMbIX (PU3MUECKUX SIBICHUM,
bu3znyecKnx 3aKOHOMEPHOCTEN;

pelIUTh pacuéTHhIE 337a4M B 2—3, HCIONB3YS 3aKOHBI U (OPMYINbI, CBs3bIBas (hu3nyecKue
U3MEpEHMs: Ha OCHOBE YCIIOBMM aHaln3a 3a/]ay 3aluChiBaTh KpPaTKOE YCJIOBHE, BBISBIATH



HEIOCTAaTOK JAaHHBIX JUIs pEIIeHUs 3a]ad, BEIOUpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAMMBIE s e&
peLIeHHs], TPOBOIUTh Pacu€Thl U COMOCTABIATh MOJYyY€HHOE 3HAaueHUE (PU3MUECKUe pa3Mepsl ¢
W3BECTHBIMU JIaHHBIMU;

BBISIBJIATH IIPOOJIEMBI, KOTOPbIE MOXHO PELIUTh C MOMOILBIO (PU3MUECKUX METOJIOB, C IIOMOLIbIO
ONMCATEIbHBIX HCCIENOBAHUM, Ipeajaratb IpPOBEpsiEMble IMPEIAIOJIO0KEHUS, OLEHUBATh
IIPABWJIBHOCTB ITOPSIIKA IPOBEIECHUS UCCIICOBAHHUS, J€JIaTh BBIBOBL;

MIPOBOJISATCS OIBITHI IO HAOJIIOJCHUIO (PH3UUECKOT0 BO3JICHCTBUSA WK (PU3MUYECKHX CBOMCTB Tena
(KanmuJuIApHbIE SBJICHUSA, 3aBHCHMOCTb JIaBJEHUs BO3JyXa OT €ro o0bema, TeMIepaTypsbl,
CKOPOCTH IIpolLlecca OCTBIBaHUSI M HarpeBaHUsl IPU H3JIyYEHUU OT LBETa MH3IIydarolen
(morsjomaroNeif) NOBEpXHOCTH, CKOPOCTH HUCHApPEHUs BOJbl OT TEMIEPATyphbl XHUIKOCTH M
IUIOLIAIM €€ IOBEPXHOCTHU, IEKTPU3ALMU TEl U B3aUMOJAEHUCTBUE 3JIEKTPUUYECKUX 3apsiOB,
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allds] MAarHUTHBIX IIOJIEH IIOCTOSHHBIX
MarHuToB, JIEHCTBUE MAarHUTHOI'O IOJS Ha MPOBOJHUK C TOKOM, CBOICTBAa 3JIEKTPOMAarHura,
CBOMCTBA 3JIEKTPOJBUTATEIIS IOCTOSHHOIO TOKA): (POPMYJIMPOBATh IPOBEPSIEMbIE IIIAHUPOBAHKE,
cOOp YCTaHOBKHM IpeUlaraéMoro oOOOpyIOBaHUS, OINMCAHME XOJa OJKCIEPUMEHTa W
(bopMynupoBaHUE BHIBOJIOB;

BeimonnsiiTe npsiMple U3MEPEHUS TEMIEPATYpbl, OTHOCUTEIBHON BJIA)KHOCTH BO3/1yXd, CHIIBI
TOKa, HANpPSKEHHUsI C HCIOJIb30BAHMEM COOTBETCTBYIOUIMX HPUOOPOB M AATYMKOB TEIECHOU
BEJIMUMHBI, CPAaBHUBANTE PE3yJIbTaThl U3MEPEHUH C yUETOM 33JaHHON a0COIIOTHON MOIPEIIHOCTH;
IPOBE/IEHUE MCCIEOBAHUS B 3aBUCHUMOCTH OT OJHOW (DPM3MYECKOM BEIMYMHBI OT JPYroi ¢
MCII0JIb30BaHUEM INPSMBIX U3MEPEHUH (3aBUCUMOCTD CONIPOTUBIIEHUS IPOBOIHUKA OT €T0 JUIUHBI,
IUIOLIA/IA TIONIEPEYHOr0 CEYECHUs M BEJIMYMHBI PE3yJIbTaTa BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 Yyepe3 MPOBOJHUK, OT HAIPSKEHUS Ha IPOBOAHUKE, UCCIIEI0BAHUS I0CIIE10BATEIILHOTO
U TapajuIeNbHOTO COEJMHEHUS MPOBOJHUKOB): IUIAHUPOBATh MCCIEIOBaHUE, COOP JAaHHBIX U
IPOBEICHUE U3MEPEHH, CIeTys PEATIOKESHHOMY IIIaHy, (UKCHPOBATH MOTyYSHHBIE PE3YJIbTaThl
B 3aBUCUMOCTH OT BHJIa TaOJIUIl U TpaMKOB, AeTIaTh BEIBO/BI IO PE3yJIbTaTaM UCCIIE10BaHMS;
NPOBE/ICHUE JOMOJHUTEIBHBIX M3MEpEeHUH (u3mueckol BeNWYHMHBI (yIelbHAs TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBICHUE MTPOBOJHUKA, pabOTa U MOILHOCTh TOKA): IUIAHUPOBATh U3MEPEHMUS,
coOuparb 5SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CJEI0BaThb NPEIOKEHHOW HHCTPYKLHUU U
paccunThIBATh 3HAUEHUS U3MEPEHMIA;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh MPUHIMIIBI JEHCTBUS M3ydaeMbIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTOpOM B MX OMHUCAHHUM (B TOM YHCJIE: CUCTEMA OTOIUIEHUS JIoMa, TUTPOMETp, NapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUUK IJIEKTPHUUECKONW IHEpPIUuH, JIEKTPOOCBETHTENbHbIE MPHOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE IIPEAOXPaHUTEIH,
AIIEKTPOMArHUTHI, SJEKTPOJBUTATENM). TOCTOSHHBIA TOK), HMCIOJIB3YSl 3HAHHMS O CBOWCTBax
(bu3nYECKUX CBOWCTB U 00ECIEUEHHOCTH (PU3HUUECKUX CBOWCTB;

pacrio3HaBaTh MpOCTEHIINEe TEXHUUECKUE YCTPOICTBA M U3MEPUTENIbHBIE TPHOOPHI IO CXeMaM U
CXEMAaTUYECKUM pPHUCYHKaM (KHJKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, THIPOMETD,
JBUTATEIb BHYTPEHHETO CrOPAHMs, DJIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMBI DJIEKTPUUECKHUX
1enei ¢ nociae10BaTeIbHBIMU U JIOTHYECKUMHU COEIMHEHUSIMU AJIEMEHTOB, IOKA3bIBasl YCIOBHBIE
DIIEMEHTBI ANEKTPUUYECKUX LIETIEH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMepax) MPAaKTUYECKOTO HCIOIb30BaHUS
(¢u3nuecKkux 3HAHWN B MOBCEAHEBHOM JKM3HU s oOecrieueHus 6€30MacHOCTH IMpH pabdore ¢
npubopaMyi W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsi U COOIIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEIEHHS B OKPYKAIOLIEH CPELE;

UCCIIEIOBaTh TMOUCK (U3NYECKOro cojepkaHusi uHpopmauuu B VIHTepHeTe Ha OCHOBE
CYLIECTBYIOIIUX 3HAHUH W METOJa CPaBHEHUS JOIOJIHUTEIbHBIX MCTOYHHUKOB MPEI0KEHHON
uH(pOpMaLiU, KOTOPas SABJISETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJTOCTOBEPHOI;
UCMOJIb30BaTh TPU  BBIIOJHEHWM Y4YeOHBIX 3aJaHUl  HAay4YHO-TIONMYJSIPHYIO JIUTEPaTypy
(bu3nyecKoro cojepXaHusi, CIPaBOYHblE MaTepHallbl CeTH, pecypcbl MHTepHeTa, BiIageTh



npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa, KOHBEPTHPOBATH HMH(OpMAIMIO W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIeHHs, OOMEHHBAsChH
uHpopManuell M3 HECKOJBKMX MCTOYHMKOB (DU3MYECKOIO COJEpKaHUsA, B TOM YHUCIIE
JIOJKHOCTHBIM JIMLIOM PE3yJIbTaThl IPOCKTHON WM UCCIEA0BATEIBCKOM NEATEIbHOCTH, IIPU 3TOM
IPaMOTHO MCII0JIb30BaTh U3YUEHHBIN MOHATHBIN annapaTHblid Kypc (GU3UKH, YTO CONIPOBOXKIAETCS
BBICTYIUICHUEM IIPE3CHTALUEH;

IIPY BBIIIOJHEHUH IIPOEKTOB U (PU3MUECKUX UCCIIEJOBAaHUN (PUKCUPOBATh O0SI3aHHOCTH B IpyIIIE
B COOTBETCTBHH C IIOCTABJICHHBIMU 33/la4aMH, KOHTPOJIUPOBATh BBIIIOJIHEHHUE IUNIAHOBBIX ACHUCTBUI
U KOPPEKTUPOBATh MX, aJ€KBAaTHO OLICHMBATH BKJIAJ B JEATECIBHOCTH TPYIIIBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IIOCTOSHHO MPOSBIATH TOTOBHOCTD pa3pemaTb KOH(PIUKTHL.

K konmy oOyueHust B 9 kJjiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCII0JIB30BATh MOHSATHS: CUCTEMA OTCUETA, MaTEpPUAIIbHASL TOUKA, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHUYECKOI'0 JBIKECHUS, nedopMarus (ympyras, MJIaCTUYECKas), TpEHHUe,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3Ku, LIEHTP TAKECTH, abCOIIOTHO
TBEPJI0€ TEJIO, LIEHTP THKECTU TBEPAOTO Tella, pAaBHOBECUE, MEXAaHUYECKUE KOJIEOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YIbTPA3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITyCKAHMS M OObeIUHEHUS, alb(da, Oera- u
raMMma-u3JIy4eHHsi, U30TOIIbl, sIACPHAst SHEPreTHKA;

pasiuuyHble  sABJICHHUS (PaBHOMEPHOE H  HEPaBHOMEPHOE MPSIMOJMHEWHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE MPSAMOJIUHENHOE JBUKEHUE, MTaJICHUE MTA/ICHUS Tell, AMIUIUTYAE ABUKEHUS 10
OKPY’KHOCTH, BSaHMOIIeﬁCTBHG TCII, PCAKTUBHOC JABUXXCHUC, MEPEMCHHOC JOBHUKCHHUC
(3aTyxaromue ¥ BhIHYXJICHHbIE KOJIeOaHus), pe30HaHC, BOJTHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa,
NPSIMOJIMHEMHOE M37ydyeHHUEe, OTPKEHHE U IMPEJIOMIICHHE CBETa, IIOJIHOE HCCIIeIOBAaHUE
OTpPaKeHUsI CBETA, PA3JIOKEHHE OEJIOro CBETa B CIEKTPE U CIOKEHHE CIEKTPAIbHBIX IIBETOB,
JUCIICPCHA CBECTA, UCTOYHHK PAIMOAKTUBHOCTHU, CBA3b JIMHENYaTOrO I/I3J1y‘-I€HI/I$I) II0 OIIMCAHUIO UX
XapakTEepHBIX CBOWCTB M HAa OCHOBE OIbITa, JEMOHCTPUPYIOLUIUX COOTBETCTBYIOLIUI
CYIIECTBYIOIIHNI (PEHOMEH;

pacmo3HaBaTh H3ydaemble (U3MUECKHE BO3CHCTBHS B OKpYKaloleM Mupe (B TOM 4YHCIe
q)mnqecxne SIBJICHUSA B NPUPOAC: MPUIIUBLI U OTJIMBBI, IBUKCHUEC IIJIAHCT CosHeuHoMn CHCTEMBI,
PEaKTUBHOE [IBUJKEHHME >KMBBIX OPraHU3MOB, W3Y4Y€HHE 3BYKOB >KMBOTHBIX, 3EMIIETPSCEHHE,
celicMHYeCcKUe BOJIHBI, LYHaMH, 5XO0, MNOBETa TCJI, OITHUYCCKUC SBJIICHUA B CCTCCTBCHHOC
OHMoJOTrHYecKoe BO3ACHCTBUE, YIbTPadUOIETOBOE U PEHTTCHOBCKOE U3TyYeHHE, OCHOBAHHOE Ha
pPaAMOAaKTUBHOM (OHE, KOCMHUYECKMX JydaX, paJAHMOAaKTHUBHOM M3JIyY€HUHU, H3IIy4aroleM
MUHEpPAJIbl, BO3JAEHCTBUM PaJIMOAKTUBHBIX M3JyYEHUI HA TEJO YeJOBEKa), IPU 3TOM MEPEBECTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, IPEAT0KEHHYIO BHEIITHUE CBOIMCTBA (TIpU3HAKK) (pU3UUEeCKOTO
BO3JICHCTBUS;

OTIHCHIBATh M3YYCHHBIE CBOIMCTBA TeNl U (PU3NYECKUX SBICHUM, UCTIONB3Ys (PU3UUECKHE pa3MephI
(cpenHsit W MrHOBEHHass CKOPOCTb IpM HEPaBHOMEPHOM JBIDKEHHUU TeJla, YCKOpPEHHeE,
nepeMeIIeHne, My Th, YIII0Basi CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHUE
CBOOOJTHOTO TMaJICHUsI, BEC, UMITYJIbC T€JIa, UMITYJIbC). CHIIBI, MEXaHWYeCcKas padoTa ¥ MOIIHOCTb,
NOTEHIMAIbHAsL PHEPrus Tejia, MOJbEM HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAs >HEPrus
YOPYroW IpYKHWHBI, KUHETUYECKas OHHEPrus, IOJIHAsg MEXaHW4ecKas OJHEprus, Iepuox |
KonebaHue KoJeOaHWid, BOJHBI JUIMHBI, TPOMKOCTh 3ByKa M BBICOTA TOH, CKOpPOCTH CBETa,
MoKa3areib MPEIOMIICHHUS CPe/bl), IPU ONMHUCAHUU MPABHIBHO TPAKTOBATh (U3MUYECKUN CMBICT,
BIUSHUE BENUYHMHBI, 3HAUCHUE U 3HAa4YeHHE (DU3MYECKON BEIMYMHBI, HAXOXIEHUE (HOPMYIHI,
CBS3bIBas JAHHYIO (PM3MUYECKYIO BEJIMUHHY C IPYTUMHU BETUYMHAMHU, CTPOUTH IpaKK N3y4YEeHHBIX
3aBUCUMOCTEN (PU3NYECKON BETUIHMHBI;



XapaKTepu30BaTh CBOMCTBA TeJ, PU3UUECKUE SIBICHUS U MTPOLIECCHI, HCIIOIB3YsI 3aKOH COXPAaHEHHUS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPIO3ULMU CWUJI, MpUHIMNBI [anumew,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJbCA, 3aKOHBI OTPAKEHHS M MPETOMIICHHS, 3aKOHBI
COXpaHEHHUs 3apsA0BOIO U MAcCOBOIO YHCENl CBETa MPU AJEPHBIX PEaKUUAX, MPU ITUM JAEM
CJIOBECHYIO ()OPMYITY 3aKOHA U 3aIMChIBAEM €r0 MaTeMaTHYeCKOE BhIPAKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOICTBA Tel, B TOM 4YHCIE€ M B JAECATH CIydasx
NPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIBIATH HMPUYUHHO-CIIECTBEHHBIC CBS3U, CTPOHTH
00BSICHEHUS W3 2-3 JIOTMYECKUX IIIaroB C OMOPHOHM Ha 2-3 U3YYEHHBIX (PU3NUECKHUX
3aKOHOMEPHOCTEH, (PU3NIECKIX 3aKOHOMEPHOCTEH MM 3aKOHOMEPHOCTEH;

pelInTh pacuéTHbIC 3aJa4M (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 aNrOpPUTMOB), UCIIONb3YS 3aKOHBI
U (GOopMyIbI, CBS3BIBAIONINE (U3MUECKUE BEIMYMHBI: HA OCHOBE YCIOBUU aHaiIM3a, 3a/ayd,
3aMUChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJOCTAIOIINE MM TOBTOPSIOIINECS JaHHbIE, BHIOUPATh
3aKOHBI W (OpPMYJBI, HEOOXOAMMBIC JUISI pEIICHHs, MPOBOAUTH pacuéTbl M OLEHHUTH
PEATMCTUYHOCTH MOJTYYSHHOTO 3HAaYCHHS PU3NUECKON MEPBI;

pacrio3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh C TOMOILIbI0 (PU3HMUECKUX METOMAOB, C
MOMOIIbIO  ONMUCHIBAIOIIMX HUCCIIEOBAHMM, MpearaTh MpOBEpsieMble MPEINOI0KEHUs,
OLICHMBATh  NPAaBWIBHOCTh  TIOPSIIKA  TPOBEJCHHS]  MCCIECIOBAaHMW, JINaTh  BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTAThl UCCIEIOBAHUIN U OIIBITA;

IPOBE/ICHUE OTBITA M0 HAOTIOACHUIO (PU3NIECKOTO BO3JEHCTBHS WM (PU3UYIECKUX CBOMCTB TE
(u3yueHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS SHEPruu, MepuoAa KoyieOaHHit
NPYKUHHOTO MasgTHUKA OT MacChl U KECTKOCTH MPYKUH U HE3aBHCUMOCTH OT Pa3MEPOB MaJIbIX
dbopM, mpsIMOIMHEIHOE paclpoCTpaHEHHE CBETa, pacHpoCTpaHeHue Oeloro cBeTa B CIEKTpeE,
W3YYCHHE CBOWCTB). M300pakKCHHE B TUIOCKOM 3€pKaje M CBOMCTBO HM300paKeHUsT O0OBEKTa B
coOuparomiel JuH3e, HAOMIOJEHHE CIUIOUIHBIX W JIMHEHYaThIX CIHEKTPOB: CaMOCTOSITENHHO
coOpaTh YCTaHOBKY U3 M30BITOYHOrO Habopa OOOpyAOBaHMS, 3alKMcaTh XOJ OIbITA M €ro
pe3ynbTaThl, CHOPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH TP HEOOXOTUMOCTH TPOBEIEHHS TPSAMBIX H3MEPEHHUH, ONpEeAesaTh CpeaHee
3HaYEHHUE U3MEPSEMOi BEIMUUHBI ((POKYCHOE pacCcTOsTHUE cOOMparoIieil JIMH3b1), 000CHOBBIBATh
yTh BBIOOpA U3MEPEHUs (M3MEPUTEIHHOTO IPUOOpa);

IPOBOJUTHh HCCIIEOBAHUE 3aBUCUMBIX (DU3MYECKHX BEJIUYMH C HCIOJIb30BAHUEM MPSIMbIX
U3MEepeHui (3aBUCUMOCTh ITYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBHKEHHU 0€3 HadaJbHON
CKOpPOCTH, MEPUO/ U3MEHEHUSI MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, B 3aBUCUMOCTH OT
yria OTpa)KeHUs CBETa OT yIJia MOBOPOTA U yIJia MPEJIOMIIEHHS OT yIJla IOBOPOTA): MJIAHUPOBAThH
UCCIIIOBAaHUE, CaMOCTOSATENBHO OTCIEKUBATh YCTAaHOBKY , (UKCHUPOBATh IOJTy4YEHHbIE
pe3yabTaThl B 3aBHCHUMOCTH OT TEJIECHBIX BEJMYMH B BHJIE TAOJIHUI] M TPAPUKOB, IETATh BHIBOJIBI
10 pe3yNbTaTaM HUCCIIEOBAHUS;

NPOBE/ICHUE JIOTIONIHUTENILHBIX HM3MEPEeHU (PHU3MUECKOW BeIMYUHBI (CpemHssi CKOPOCTh M
YCKOpEHHUE Tella PU paBHOCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOAHOTO MaieHus, )KECTKOCTh
NPYXHUH, KO3(Q(UIIMEHT TPEeHUsl CKOJIbKEHUs, MeXaHndeckas padoTa U MOIIHOCTb, YacToTa U
NepuoJl M3MEHEHUs MaTeMaTHYecKoro U MPYXKUHHOTO MAasSTHUKOB, ONTHYECKas Cuila
coOuparomied  JMH3BI, PaJAMOAKTUBHBIN  (OH):  MIaHUpPOBaTH  HU3MEPUTH,  COOpaTh
HKCIEPUMEHTAIbHYIO HACTPOMKY U BBIIOJIHUTH U3MEPEHHUSI, CIIEAYs MPEAT0KEHHON HHCTPYKIIUH,
3a/epXKaTh 3HAUCHHE HM3MEPEHHUS W IPOAHATU3UPOBATh TOJYYCHHBIC PE3YJIbTATHl C YUETOM
3aJJaHHOH MOTPEITHOCTH U3MEPEHUH;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
BbIp@)KaTh OCHOBHBIE TNPU3HAKM M3Y4aeMbIX (PHU3MUECKUX MOJeNel: MaTepualibHas TOYKa,
a0COITIOTHO TBEPIIOE TEJIO, TOUCYHBIH HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, IJTAaHETapHAs MOJIEITh
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

OXapaKTEepPH30BaTh MPHHIUIBI JEHCTBHUS M3y4aeMbIX NMPHOOPOB M TEXHUYECKHX YCTPOHCTB C
OMopoil Ha WX omucaHue (B TOM 4YHCIE: CHUIOMETP, JAaTYUKU TIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, 53XOJIOT, OYKH, IIePUCKOI, (hoToammapar, ONTHYECKAE CBETOBOJIBI,



CHEKTPOCKOI, O03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHHS O CBOWCTBaX (hPU3MUYECKOTO
BO3JICUCTBUS U o0ecriedeHuN (HU3UIECKUX CBOMCTB;

UCTIOJIb30BAaTh CXEMbl M CXEMaTHYECKHE PUCYHKH M3y4aeMbIX TEXHUYECKHX MpPHUOOPOB,
U3MEPUTENIBHBIX HPUOOPOB M  TEXHOJOTMYECKUX IPOLECCOB MPU IOCTAaHOBKE Yy4eOHO-
IIPAKTUYECKUX 33]1a4, ONTHYECKUX CXEM JUIsl HOCTPOEHUS N300paKEHUM B INIOCKOCTHOM 3€pKajie
U coOuparoie JuH3e;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(Gu3nyeckux 3HaHUN B IOBCEAHEBHOM JKM3HU A oOecriedeHus OEe30MacHOCTH IpH padore ¢
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHS 3JI0POBbSI U COONIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEH CpelE;

UCCIIEIOBaTh  coJepkaHue (¢u3udeckoil uHpopmauuu B HVHTepHEeTe, CaMOCTOSTEIHHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENENeHUsl JOCTOBEPHOCTU IOJIy4YEHHOH
UH(OpPMALIMK Ha OCHOBE CYIIECTBYIOIINX 3HAHUNA U JIOTIOJIHUTEIHBIX HCTOYHUKOB;
UCMOJIb30BaTh IPU  BBIIOJHEHWH Y4YeOHBIX 3aJaHUl Hay4yHO-IOMYJSIPHYI JIUTEpaTypy
(¢u3nUecKoro coxep)KaHus, CIpPaBOYHBIE MaTepHalbl CeTH, pecypchl MHTepHeTra, BiaaeTh
npuéMaMM KOHCIIEKTUPOBAHMsI TEKCTa, KOHBEPTUPOBATh HMH(OPMAIMIO W3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBIC IHMCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOrO COAEpKaHMsI, MyOIMYHOTO BBICTYIJICHUS, PE3YJIbTaTOB
IIPOEKTHOM WJINM HCCIIEI0BATEIbCKON JESATEIBHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3yYCHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaluen ¢ yu€ToM COOCTBEHHBIX CBEPCTHUKOB.



TEMATUYECKOE NJIAHUPOBAHUE
7 KITACC

Ne HaszBanue pa3nenoB u TeM nporpaMmsl KosmuectBo yacoB DnexTpoHHBIE (ITUPPOBEIC)
n/m Bcero| KonrposnbHbie [IpakTryeckue 0bpasoBaTeNnbHbIE PeCypChl
paboThl paboThl

Pazgen 1. ®u3uka u ee poJib B MO3HAHUU OKPYKAKOIIET0 MUpa

1.1 ||®usuka - HayKa o0 IpUPOAE 2 BBeauTe 3HaueHue ||[[bubmmorexa [JOK
https://m.edsoo.ru/7f416194 1]

1.2 | ®uszuyeckue pa3Mepsl 2 1 [[bubmuoteka [IOK
https://m.edso00.ru/7f416194 1]

1.3 ||[EcTecTBeHHOHAYYHBIH METO] TIO3HAHHUS 2 1 [[BubmuoTeka [JOK
https://m.edso0o.ru/7f416194 1]

|I[06aBI/ITL CTPOKH

|I/IT0r0 0 paseny H 6 H

|Pa3)1e.11 2. IlepBoHayajibHble CBEIECHHS 0 NOCTPOCHUH BElIEeCTB

2.1 ||CtpoeHue BemiecTBa 1 [[BubmuoTeka [JOK
https://m.edso00.ru/7f416194 1]

2.2 |/IBv>keHHE M B3aUMOJCHCTBUE YaCTHI] HMCIOT 2 1 [[BuGmmoTeka [IOK

3HAYCHHE https://m.edso00.ru/7f416194 1]

2.3 ||ArperaTHble COCTOSIHUS BEUIECTB 2 [[BubmuoTeka [JOK
https://m.edso00.ru/7f416194 1]

|I[06aBI/ITL CTPOKHU

|I/IToro Mo pasaeny H 5 H

|Pa3zle.11 3. JIBU:KeHUE ¥ B3aUMO/IelCTBHE TeJl

3.1 |[MexaHu4ecKkoe IBHIKEHHE 3 [[BubmmoTexa [IOK
https://m.eds00.ru/7f416194 1]

3.2 ||Unepuwms, macca, 4 1 [[BubmuoTeka [JOK
https://m.edso00.ru/7f416194 1]
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Ne HaszBanue pa3nennoB u TeM nporpaMmsl KosmuectBo yacoB DOnexTpoHHBIE (ITUPPOBEIC)
n/m Beero|| KourposbHbie [TpakTuuecKue obpazoBaTenbHbIC PECypCEI
paboThl paboThl

3.3 ||Cuna. Buasl criibt 14 1 2 [[BubmuoTeka [JOK
https://m.edso0.ru/7f416194 1]

|I/ITOro 0 pasaeny H 21 H

|Pa311e.11 4. JlaBy1ieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3a

4.1 ||dasnenwue. [lepenaya naBieHus: TBEPABIMU TEIaMHU, 3 [[BubmuoTeka [JOK

KMJIKOCTSMHU U ra3aMu https://m.edso00.ru/7f416194 1]

4.2 ||[1laBieHHUE )KUIKOCTH 5 [[bubmuoTeka [IOK
https://m.edso00.ru/7f416194 1]

4.3 ||At™MocdepHOe TaBiIeHue 6 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194 1]

4.4 || JleiicTBUE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX 7 2 3 [[BuGmmoTeka [IOK

TEJOo https://m.edso00.ru/7f416194 1]

|I/ITOro 0 pa3fery H 21 H

|Pa3)1e.11 S. PaGoTa ¥ MOIIHOCTD. JHEPIHUs

5.1 ||PaGora m MomHOCTH 3 1 [[BuGmmoTeka [IOK
https://m.edso00.ru/7f416194 1]

5.2 ||[IpocTeie MeXaHU3MBI 5 1 [[BubmuoTeka [JOK
https://m.edso00.ru/7f416194 1]

5.3 ||Mexanunueckas SHEpTUs 4 1 1 [[BubmuoTeka [JOK
https://m.edso00.ru/7f416194 1]

|I/IT0ro o pazjaeny H 12 H
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HasBaHue pa3nenoB u TeM pOrpaMMbl

KonmuectBo yacoB

OnexTpoHHble (1I(POBLIC)

Beero|| KourposbHbie [TpakTuuecKue obpazoBaTenbHbIC PECypCEI
paboThl paboThl
|Pe3epBHOC BpEMst H 3 H H H
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 68 | 4 | 12 |
« 8KIIACC
Ne Ha3BaHue pa3nenoB u TeM porpaMMsl ‘ KommuecTBo yacoB OnexTpoHHbIE (II(PPOBHIE)
n/m Bcero| KonTponbHbIe [IpakTHyecKue obpasosatenbHbIe PeCypChl
paboThl paboThI
Paznes 1. TensioBble siBJIeHUs!
1.1 ||CrpoeHue u CBOICTBA BEIIECTB 7 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f4181ce ]]
1.2 | TemnoBbie mporecchl 21 5 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f4181ce ]]
|I/ITOro 0 pa3jeny H 28 H 1
|Pa3)1e.11 2. D1eKTpHYeCKHE M MATHUTHBIE IBJICHUS
2.1 || DnexTpudeckue 3apsIHbIE YCTPOWCTBA. 3apsHKEHHBIE 7 1 [[bubmuoteka [IOK
TeJa M UX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce ]
2.2 ||[TocTosTHHBIN TOK 20 1 7 [[BubmunoTexa [JOK
https://m.edsoo.ru/7f4181ce ]]
2.3 ||[MarHuTHBIC SIBJICHUS 6 1 15 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f4181ce ]]
2.4 ||DnekTpoMarHUTHAS WHIYKITUS 4 [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f4181ce ]]
|I/IToro 0 pa3jeny H 37 H 2



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

Ne HaszBanue pa3nenoB u TeM nporpaMmsl KosmuectBo yacoB DnekTpoHHbIE (ITUPPOBEIE)
n/m Beero|| KonTponbhbie [IpakTruecKue obpazoBaTenbHbIE eCypChI
paboThI paboTsI
|Pe3epBHOC BpeMs “ 3 “ “ |
|OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 145 [ |
« 9KIIACC
Ne HasBanue pa3nienoB 1 TeM NporpaMMsbl ‘ KonnuectBo yacoB DnekTpoHHbIe (LU POBBIE) 00pazoBaTEIbHbIE
/n Bcero|| KonrtponbHbie IIpakTueckue pecyperl
paboTEI paboTEI
Pa3zgen 1. Mexanndeckue siBJICHUA
11 |MexaHn4ecKoe IBHKCHHE U CIIOCOOBI €r0 OIUCAHMS 10 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6 ]]
12 |B3aumopelicTBUE Te 20 3 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6 ]]
13 |3akoHBI COXpaHEHUS 10 3 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41a4a6 ]]
|I/IT0ro 10 pa3aemy H 40 H 1 ’
|Pa3)1e.11 2. Mexannyeckue KoJ1e0aHHUsI H BOJTHBI ’
2.1 | MexaHuueckue KoueOaHus 7 3 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a4a6 ]]
2.2 |[MexaHUYECKHE BOJHBI. 3BYK 8 1 3 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41a4a6 ]]
|I/IToro 0 pa3aemy H 15 H ‘

|Pa3zle.11 3. DJIeKTPOMATHUTHOE 10JI¢ U 3JIEKTPOMATHUTHBIE BOJIHbI



https://m.edsoo.ru/7f41a4a6
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No HasBaHue pa3fenoB u TeM MporpaMMbl KonuuectBo yacoB DnekTpoHHbIe (MPPOBBIC) 00pa3oBaTEIbLHBIC
n/m Beero|| KonTpombHEIE I[IpakTHdeckue pecypeet
paboThI paboThI

3.1 |[DynekTpoMarHuTHOE MOJIC U 3JICKTPOMATHUTHBIC BOJTHBI 6 1 2 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41a4a6 ]]

IWToro mo paszeny | 6 |

|Pa3)1eJ1 4. CBeToBbI€ ABJICHUS

4.1 |3akoHBI pacpOCTpaHEHHS CBETA 6 2 [[bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6 ]]

4.2 ||JIuH3bI ¥ ONITUYECKUE TIPUOOPHI 6 3 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a4a6 ]]

4.3 |Pa3ioxeHue 0€JI0ro CBeTa B CIIEKTPE 3 2 [[bubmuoreka [TOK
https://m.edsoo.ru/7f41a4a6 ]]

[Toro no paseny | 15 || 1

|Pa3)1e.11 S. KBanToBble siBJIeHUS

5.1 |[McmyckaHue ¥ MOTJIONICHUE CBETa aTOMOM 4 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a4a6 ]]

5.2 ||CTpoeHHe aTOMHOTO sI/ipa 6 1 [[bubmauoreka [IOK
https://m.edsoo.ru/7f41a4a6 ]]

5.3 ||SlmepHble peakiuu 7 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a4a6 ]]

|I/ITOro 110 pas3zaecity H 17 H 1

|Pa3zle.11 6. IToBTOPHO-0000 A0 IIM I MOTYJIb

6.1 |TloBTOpeHue u 0000IICHHE COJepKaHUs Kypca pus3uku 3a| 9 2 [[bubmuoTeka [IOK

7-9 xiacc

https://m.edsoo.ru/7f41a4a6 ]]
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No HasBaHue pa3fenoB u TeM MporpaMMbl KonuuectBo yacoB DnekTpoHHbIe (MPPOBBIC) 00pa3oBaTEIbLHBIC
w/m Beero||  KonTpombHbIe I[IpakTHyeckue pecypebl
paboThI paboThI
[UToro no passieny | 9 | 1 |
|OBILEE KOJIMUECTBO YACOB I10 ITPOT PAMME | 102 || 6 [ 27 [ |
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