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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBIICHA
Ha OCHOBE TIOJIOKEHUN M TpeOOBAaHUU K pe3ysibTaTaM OCBOCHHUS Ha 0Aa30BOM ypOBHE
OCHOBHOW 00pazoBarenbHON nporpaMmsl, npeacrasieHHbx B ®I'OC OO0, a Takxke ¢
yuétoM (penepanbHOil paboueld mporpammbl BocnuTanusi 1 KoHuenumu npenogaBaHus
y4eOHOoro npeamera « Du3nKa.

Conepxxanue mporpaMmbl  T0  (GU3MKE HampaBieHO Ha  (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOIIMXCS U OPTraHU3aINI0 U3y4eHUs] HU3UKU
Ha JIeITEeIbHOCTHOW OcHOBe. B mporpamme mo (u3umke y4UTHIBAIOTCS BO3MOKHOCTHU
ydueOHoro mnpeamera B peanmuzanuu TpedboBanuit PI'OC OOO k mniIaHUPYyEMBIM
JUYHOCTHBIM M METANpPEeIMETHBIM Pe3yJIbTaTaM OOydYeHHUs, a TaKKe€ MEKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYyYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET paclpesesieHne yueOHOro Marepuana Iio
rogaMm oOydeHust (IO KjaccaM), MpeajiaraeT HPUMEPHYIO MOCIEI0BAaTEIbHOCTD
U3Y4YEHUS] TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUSI MPEAMETHOTO COJACPKAHUS U y4ETe
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[IporpamMma mo ¢usmke pazpaboTaHa C HENbIO OKa3aHUS METOJAMYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueil MporpamMMBbl MO0 Y4eOHOMY MPEIMETY.

duznka SBISIETCS CHUCTEMOOOPA3YIOIMMM [JIsi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB U SIBICHUH,
U3y4yaeMbIX XUMUEU, Ouosioruen, actpoHomued u (pusznueckoil reorpadueit, BHOCUT
BKJIaJ] B ECTECTBEHHO-HAYYHYIO KAapTHHY MHpa, MNPEAOCTaBIsIeT HauOosiee SCHBbIC
o0Opasipl MPUMEHEHHS HAYYHOTO METOAa TMO3HAHUS, TO €CTh CIoco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OnmHa w3 TIAaBHBIX 3a1ad  (U3UYECKOrO OOpa30BaHHMS B CTPYKType OOIIEro
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEepeca K HayKe Y 00yJaronnxcs.

Nzydenne pusmkyn Ha 0a30BOM ypOBHE MpEIOJiaracT OBJAJCHUE CICTYOIIUNMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAay4YHO OOBSICHSTH SIBJICHHA,

OLICHUBATh U IIOHUMATb 0COOEHHOCTH HAaYYHOI'O UCCJICIOBAHUAA,

HHTCPHIPECTUPOBATD JaHHBIC 151 HCIIOJIB30BAaTh HAay4YHBIC JO0Ka3aTcjIbCTBA
JJI1 TIOJTYYCHU ST BBIBOJIOBY.

enu nzydyenus (U3MKU Ha YpOBHE OCHOBHOI'O OOIIIET0 00Opa30BaHUs ONpPE/IEICHBI
B Konmenmuu mnpenonaBanus ydeOHOTO TpeameTa «Dusmka» B 00pa3oBaTeIbHBIX
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Opra”Hu3anusax Poccuniickon depnepanuu, pean3yIOIIUX OCHOBHBIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepkAEHHONW  pemeHuem  Kosmieruu
MunuctepcTBa npocsemienus Poccuiickoit deaeparuu (mpotokoit ot 3 nexkadpst 2019 r.

No TTK-48H).
Lenu uzyyenus pu3uku: NpuoOpeTEeHUE NHTEPECa U CTPEMIICHUSI 00YUaIOIIUXCS K
HAyYHOMY M3yUYEHUIO

OPUPOABI, PA3BUTHE WX HMHTEIUIEKTyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE
MPEACTABICHUI O HAYYHOM METO/I€ NMO3HAaHUS U (POPMUPOBAHHE

UCCIIEJOBATENBCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBICHUAM; (POPMHpPOBAHHE HAYYHOTO
MHPOBO33pPEHUs KaK pe3yJIbTaTa U3y4eHNsI OCHOB

CTpOCHUS MaTrepud U  (GYHIAAMEHTAIBHBIX 3aKOHOB  (GU3HKU; (HOPMHUPOBAHUE
MPEACTABICHUM O posikd (GU3UKHU JJIS PA3BUTHSI JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUW;  pa3BUTHUE TMPEJCTABICHUNA O BO3MOXKHBIX cdepax  Oymyieit
npoeCCUOHAIBHONW ~ JESATEIBHOCTH, CBSI3aHHOM ¢  (U3MKOW, MOJATOTOBKA K
JagbHeWIleMy 0OyUYeHHUIO B 3TOM HAMpPaBJICHUMU.
JlocTikeHre 3THUX 1eJield MporpaMMbl 10 (PU3UKE HAa YPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHMs 0OECIICUMBACTCS PEIICHUEM CISAYIONINX 3a]1ay:
pruoOpeTeHNE 3HAaHUHM O IUCKPETHOM CTPOSHHUHU BEIIECTBA, 0 MEXAaHUUECKHX,

TCINIOBBIX, OJJICKTPUUCCKUX, MAIrHUTHBIX W KBAHTOBBLIX ABJICHUAX] HpI/IO6peTeHI/Ie
YMCHI/Iﬁ OITMCHIBATEL U OOBICHSTH (1)I/I3I/I‘-IGCKI/IC SABJICHUA

C HCIIOJIb30BAHHUECM IIOJTYUCHHBIX 3H&HHI>1; OCBOCHHC MCTOJOB PCIICHHA HpOCTefIHIHX
pvaéTHBIX 3aJa4 C UCIIOJIb30BaHHUCM

bu3MYeCKUX MOJIENEH, TBOPUECKUX W MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay; Pa3BUTHE
yMEHUM HaOII0aTh MPUPOJIHBIC SBJICHUS W BBITIOJIHATH OTBITHI, JIA0OPAaTOPHBIE PAOOTHI
U DKCIEPUMEHTAJIbHBIE UCCIIEOBAHUS C MCIOJIb30BaHUEM HU3MEPUTEILHBIX MPHOOPOB;
OoCBOeHHE NpUEMOB PaboOThl ¢ HHPopmaired (HU3NUECKOrOo COACpP)KAHUS, BKIHOYAs
HHPOpMAIIMI0O O COBPEMEHHBIX JOCTIKCHUSX (U3UKH, aHAIU3 U KPUTUUYECKOE
OllCHMBaHWE  MH(POpMALMM; 3HAKOMCTBO €O  cepamu  MpoPecCHOHATBHON
NEeSATEeTbHOCTH, CBSI3aHHBIMU

¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMHU Ha JOCTIKCHUSIX
(bu3MYeCcKOi HayKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) HA YpPOBHE OCHOBHOTO OOIIIETO
obOpazoBanusi oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helenm0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeAeNIO).

[Ipensaraempiii B mporpamMme 1o (U3MKe MepeydeHb JIabopaTOpHbIX pPadboT H
OTIBITOB HOCHUT PEKOMEHAATENIbHBIA XapakTep, YYUTENb JENaeT BBHIOOpP MPOBEICHUS
7ab0paTOpHBIX pabOT H OMBITOB C Y4YETOM WHAWUBUIYATBHBIX OCOOCHHOCTEU
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o0Oy4aromuxcs, CHUCKAa OHKCIEPUMEHTAJbHBIX 3aJaHUN, TNpeUlaraéMblX B paMKax
OCHOBHOI'O TOCYAApCTBEHHOTO 3K3aMeHa 0 (U3UKe.

COJEPXKXAHUE OBYUYEHUA

7 KIIACC Pa3pen 1. ®u3uka v eé poJsib B NO3HAHUM OKPYKAOLIEro MUPa

®usuka — Hayka o mpupoe. Asnenns npupoasl. PU3NYECKUE ABICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BennuuHbl. M3Mepenune ¢usmueckux BenauuuH. Dusnueckue
npudopsl. [lorpemHocts u3mepeHnii Mex1yHapoHasi cucTeMa euHULL.

Kak ¢usuka wu jgpyrue  ecTECTBEHHbIE HAayKd  M3y4yalOT  [PUPOAY.
EctecTBeHHO-HAYy4HBIN METO/ MO3HAHUs: HA0JI0/IEHUE, TIOCTAHOBKA HAy4YHOT'O BOIIpOCa,
BBI/IBJKEHUE TUIIOTE3, SKCTIEPUMEHT 110 POBEPKE TMIOTE3, 00BICHEHUE
HabogaemMoro apieHus. Onucanne (U3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
MexaHnuecKre, TeIJIOBbIE, JJICKTPUICCKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHMS.
Ousznyecknue npuOOpPsl M Tpoleaypa NPSMBIX H3MEPEHUH aHaJOTOBBIM M
UM(POBBIM NPUOOPOM.

Jlabopamophvie pabomwi u onvimol

Omnpenenenue 1EHbI IeICHUS IKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenne paccTosHM.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Omnpenenenue pa3MepoB MajbIX TeJ.

N3mepenne Temmeparypbl MpU MOMOIIM >KUJKOCTHOTO TEPMOMETpPa M JIaTyMKa
TEeMIIepaTyphI.

[IpoBenenue ncciaenoBaHUS MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJIETA IIAPHKa,
MYIIEHHOT'O TOPU30HTAJIBLHO, TEM 0OJIbIIe, 4YeM OOJIbIIIEe BHICOTA MYCKA.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBa

CrpoeHune BemecTBa: aTOMbBI 1 MOJIEKYJIbI, UX pa3Mepbl. OMNbITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIICCTBA.

JIBr>keHue yacTull BemecTBa. CBsA3b CKOPOCTH ABUKEHUS YaCTHULL C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxkenue, nuddysus. BzaumonericTBie yacTUIl BEIECTBA: NPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, MKUIKOCTEM M TBEPIBIX
(KpUCTaIIIMYECKNX) Tel. B3auMoCBsi3b MEXAY CBOMCTBAMM BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSIX W HMX aTOMHO-MOJIEKYJSApPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.
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Llemoncmpayuu
Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.
Habmonenue nuddysumn.
HaGnronenue sBieHwii, OOBACHAIOMIMXCS NPHUTSDKCHHEM WM OTTAJIKHBAHUEM
YaCTHI] BEIIECTRA.
Jlabopamophvie pabomwi u onvimol
OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbIThl IO HAOTIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSDKCHHUSI.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl

Mexannueckoe nBmxeHne. PaBHoMepHOEe 1 HepaBHOMEpHOE ABHKEHUE. CKOPOCTb.
Cpennsss CKOpOCTb NPHM HEPAaBHOMEPHOM JBWXKEHUM. Pacuér myTd W BpeMeHHU
JIBUKCHUS.

SBneHue wHepuuM. 3aKOH UHEpUMH. DB3aumMmonelcTBHe Ten Kak MpUYMHA
W3MEHEHHsI CKOPOCTH JBHM>KEHHUS Ted. Macca kak Mepa MHEPTHOCTH Tena. [InoTHOCTh
BelecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuia Kak XapakTepHUCTHKa B3aumojencTsus Tes. Cuila ynpyrocTu U 3akoH I'yka.
N3mepeHne cuibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIEHWE TATOTEHHUS U CUJIA TSKECTH.
Cwia mspkecTm Ha aApyrux IoaHerax. Bec Ttema. Heecomocts. CrioxkeHue cuin,
HaIlpaBJICHHBIX MO OAHOM mpsiMoi. PaBHomelctByromas cui. Cuina tpeHus. Tpenue
CKOJIB)KEHMS U TPEHUE NOKOsA. TpeHue B IPUPOIE U TEXHUKE.

Jlemoncmpayuu
HabmroaeHne MeXaHHIeCKOTO IBIKCHHS TElIa.
N3mepenre CKopoCTH MPSIMOIMHEUHOTO JIBUKEHHUS.
HaOnronenue siBjieHUs1 THEPIUU.
Ha6nronenue n3aMeHeHusi CKOpOCTH TPU B3aUMOJACHCTBUU Te.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.

CnoxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol

Onpenenenue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapUKA B JKUAKOCTH, MOJACIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TakK Jlajee).

Omnpenenenre cpeaHel CKOPOCTH CKOIRKEHHUS OpycKa WM IIapyKa 10 HAKJIOHHOU
MJIOCKOCTH.

OrnpeneneHue MmI0OTHOCTH TBEPIOTO Tea.

OnBITHI, TIEMOHCTPHUPYIONTUE 3aBUCUMOCTh pacTsHKeHUs (JedopMariuu) mpy>KHuHbI
OT MPHUJIOKEHHOMN CHJIBI.
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OnbBITHI, IEMOHCTPUPYIONIHE 3aBUCUMOCTD CHJIBI TPSHHSI CKOJILKCHHSI OT Beca Teja
M XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBinenne TBEPABIX TeJl, }KUAKOCTE U ra3oB

Hasnenue. CriocoObl yMEHBIIEHUS W YBEIWYECHHs AaBieHUs. J[aBieHuwe rasa.
3aBUCHMOCTB JaBJE€HUs Ta3a oT 00bEMa, TeMiieparypsl. [lepenada naBieHus: TBEpABIMU
TENaMM, KHUAKOCTAMU U Ta3amu. 3akoH Ilackans. IlHeBMaTnyeckue MallIMHBI.
3aBUCUMOCTh JIaBJICHUS JKUIKOCTH OT TWIyOMHBI. [HMzapocraTHdeckuil mapajokxc.
Coobmraromuecs cocyabl. [ uapaBnuueckiue MeXaHU3MBbI.

Atmocdepa 3emnu u atMmocepHoe naBiaeHue. [[puunHbl cyliecTBOBaHUS
BO3yIrHON 00010ukn 3emiu. OnwiT Toppudennu. M3mepenue atMmochepHOTo
JaBJI€HUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT BHICOTHI HAJl YPOBHEM MODS.
[TpuOops! 17151 U3MEpEHUs aTMOC(PEPHOTO TABICHHUS.

JIeiicTBUE >KMIKOCTH M Tra3a Ha IOTPYKEHHOE B HHMX TeJlO. BpITaJKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue Ten. BoznyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPBhI.

Ilepenaua naBiieHUs )KUIAKOCTBIO U Fa30M.

Coobmiaroiuecs: CoCy/bl.

['mppaBnuueckui npecc.

[IposiBneHue necTBUs aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTPYXKEHHON YacTH Tena u
IJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue maBaHus TEN: IUIABAHUE WM IOTPYKEHHUE TEJI B 3aBUCHUMOCTH  OT
COOTHOULIEHHUS TJIOTHOCTEN TeNa U AKUIKOCTH.

Jlabopamophvie pabomsi u onvimol

HccnenoBanue 3aBUCHMOCTH Beca Teila B BOAE OT O0OBbEMA MOTPYKEHHON B
YKUJIKOCTh YaCTH Tea.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CHUJIbI, JIEHMCTBYIOIIEH Ha TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKUBAIOIICH CHUIIBI, JEHCTBYIOIIEH
Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOM B KUJIKOCTh YaCTH Teja U OT TIOTHOCTH
KUJIKOCTH.

KoncrpyupoBanue apeomerpa Wi KOHCTPYMPOBAHUE JIOJIKM U OIpPEICIICHUE €€
IPy30II0ABEMHOCTH.
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Paznen 5. PabGora u MOIIHOCTH. JHeprust MexaHuueckas

paboTa. MOIIIHOCTb.

IIpocTeie MEXaHU3MBI: pbluar, 0JIO0K, HAaKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecHs
ppiuara. IlpuMeHeHue mnpaBWiia paBHOBECUS pbluyara K OJIOKY. «30J0TOE IpaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. IIpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunerndeckas u noreHuuanbHas sHeprus. [Ipespamienue
OJIHOTO BHJIa MEXAaHWYECKOM DJHEPrud B JAPYrOW. 3aKOH COXPaHEHUS DHHEPruu B
MEXaHHKE.

Jlemoncmpayuu
[TprMepbl TPOCTHIX MEXaHHU3MOB.

Jlabopamophwsie pabomwi u onvimol

OHpCI[CJIGHI/Ie pa6OTBI CUjibl TPCHHUA IIPH PABHOMCPHOM [IBH)XKCHHH TCJIa  IIO
T OpI/I3OHTaJIBHOﬁ IIOBCPXHOCTH.

HccnenoBanue yciioBruil paBHOBECHSI pblyara.
N3mepenne KII/] HakKIOHHOW IIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

8 KJIACC Pa3pgea 6. TemioBbie siBJIeHUS

OCHOBHBIE MOJOKEHUS MOJEKYISAPHO-KNHETUYECKONM TEOPUHU CTPOCHHS BELIECTBA.
Macca u pa3mepsl atoMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAAIOMINE OCHOBHBIE
ITOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu  TBEPAOrO, IKUAKOTO H  Tra3000pa3HOrO0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOWCTB Ta3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUUM MOJEKYJIAPHO-KMHETUYECKON  TEOPUH.
CmaunBaHKE U KallWJUISIPHBIE SIBJICHUA. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHLI.
BuyTtpennsis sneprus. CrnocoObl U3MEHEHUS! BHYTPEHHEHN 3HEPIUM: Temionepeaaya u
COBEpLICHUE paboTHI. Buaet TEIUIONEPEAAYN:  TEIUIONPOBOJAHOCTD,
KOHBEKIIHS, U3IIyYEHHE.

KonuyecTBo TeruioTel. YnenbHas TEIUIOEMKOCTh BeIIecTBa. 1emIooOMeH W
TEIJIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBoro Oamanca. [lnaBreHune m oTBep/ieBaHHE
KPUCTAJUIMYECKUX BEHIECTB. YJenbHas Terjora IuiaBienus. IlapooOpasoBanue u
koHaeHcanus. Mcnapenue. Kunenue. Y aenbHas TemioTa mnapooOpa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUSI.

BrnaxnocTts BO3ayXa.

3HepFI/I$I TOIIJINBA. YI[CJ'IBHa}I TCILIOTAa CrOpaHHrA.
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[Tpunummner padoTs! TernoBbix npurateneit KIIJ] termoBoro nsurarens. TernoBbie
JIBUTATEIN U 3alIATA OKPYKAIOLIEH CPEBI.

3aKoH COXpaHCHUA U MPEBPALICHNUA SHCPI'UH B TCIJIOBBIX ITPOICCCAX.

Jlemoncmpayuu
Ha6nronenne 6poyHOBCKOTO BYKCHHSI.
Habmonenue nuddysumn.
HaGnronenue siBneHuii cMaunBaHUs U KaMWUISIPHBIX SBJICHUH.

Habmronenue TenioBoro paciuimpeHus Ted.
N3MeHnenne pgaBieHuss Ta3a Ipd HU3MEHEHHMHM O0ObEMAa W HarpeBaHUU WM
OXJIAXKICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bue! Termonepenayn.

OxJtaxkieHue Ipyu COBEPIIICHUHN pabOTHhI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.
HabGmronenne xuneuus.

Hab6nronenue noctosiHcTBa TeMIlepaTyphl MPpH TJIaBJICHUH.

Mojaenu TeIIOBBIX JIBUTATEIICH.

Jlabopamophwvie pabomwi u onvimol

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI O BBIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITel MO HAOJIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeJl.

Omnpenenenre qaBjaeHUs BO3yXa B 0aJUIOHE HINPHUIIA.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro o0néMa u
HarpeBaHus WIN OXJIAKICHUA.

IIpoBepka rUMoOTE3bl JTUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JXKHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenue u3MeHeHns BHyTPEHHEN SHEPruu Tejla B pe3yJibTaTe Terionepeaadu
¥ paOOThl BHEIIIHUX CHI.

UccnenoBanue siBlieHUS TEMJI0OOMEHA MPU CMEIIMBAHUU XOJIOJHON W Tropsiueit
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOW MPU TETUIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

I/ICCHGI[OBaHI/Ie Imponccca uCIiapCHUsI.



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

Onpenenenue OTHOCUTEIbHOU BJIAYKHOCTH BO3/yXa.
Omnpenenenne yeabHON TEIUIOTHI IUIABJICHUS JIBJA.

Paznen 7. DaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Onexktpuzanusi Ten. J[Ba poda dJIEKTPUYECKUX 3apsAaoB. BiaumopeicTBue
3apspKeHHBIX Tel. 3akoH KyroHa (3aBUCHMMOCTBH CHJIBI B3aUMOJICUCTBUS 3apsyKCHHBIX
TEJ OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMU).

Onektpuueckoe 1mone. Hampsok€HHOCTh  3iekTpuyeckoro mons.  [IpuHnmn
CYNEPIO3ULINH JICKTPUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexkTpuyeckux 3apsaoB. OJIEMEHTApHBIA JJIEKTPUUYECKH  3aps.
Crpoenue atoma. [IpoBOJHUKK M JUDJIEKTPUKU. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsja.

DJIEKTPUUECKUM TOK. Y CIIOBHUS CYIIECTBOBAHMS DJICKTPUUECKOTr0 ToKa. ICTOUHUKHN
MOCTOSTHHOTO TOoKa. JIeHCTBUS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTAX U razax.

Dnextpuueckas nenb. Cuiia Toka. DNeKTpudeckoe HampsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. Y JEIBbHOE COMPOTUBIICHHE BemiecTBa. 3akoH Owma g ydacTKa UEMH.
[TocnenoBaTenbHOE U APAJIEILHOE COCTMHEHUE TTPOBOJHUKOB.

Pabora w© MOIIHOCTL 3JEKTpHYECKOTO Toka. 3akoH JDxoymsa—Jlenna.
DNEeKTpUYECKHEe UEeNu M MOTPEOUTENH 3JIEKTpUYecko sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHBIE MarHuThl. B3anmMoAelWCTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE
nojie. MarauTHoe 1osie 3eMJId U €ro 3HaYeHME 1)1 KUu3HU Ha 3emuie. OnbIT OpcTena.
MarauTHo€ 1oJe 3IEKTPUYECKOTO TOKa. [[puMeHeHNe 3IEeKTPOMarauToOB B TEXHUKE.
JleiicTBrE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATEh TOCTOSHHOTO
Toka. Mcronb30oBaHue  3JIEKTPOJABUTATEIICH B TEXHUYECKUX
YCTPOMCTBAX Y Ha TPaHCIIOpPTE.

Onbitel @apanes. SBieHue 3yekTpoMarHUTHOM MHAYKUuH. [IpaBuno Jlenma.
OnekTporeneparop. CrocoObl MONYYSHHUS SJICKTPUYCCKON SHEPTUU. DICKTPOCTAHIIUH
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Jlemoncmpayuu
DIIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKHUX 3apsa0B U B3aMMOJEHCTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIIeKTpOoCTaTUUECKAst HHAYKIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsAI0B.
[IpoBOTHUKY Y TUAJIEKTPUKHU.

MO,ZleJ'II/IpOBaHI/Ie CUJIOBBIX JIMHUM QJICKTPHUYCCKOTI'O I10JIA.
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M cTOYHUKM MTOCTOSIHHOTO TOKA.

JlercTBUS NEKTPUUYECKOTO TOKA.

DIIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenune 3JeKTpUuueCcKOro HanpsKeHUsT BOJIbTMETPOM.
Peocrar u marasuH COIpOTUBIICHUN.

BzaumojeiicTBre MOCTOSIHHBIX MarHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJOCOB MarHUTa.
MoaenupoBaHHe MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MMOCTOSTHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHOM UHAYKIIHUH.
Onbitel Dapajes.

3aBHUCHUMOCTD HaITpaBJICHUA HHAYKOWMOHHOTI'O TOKa oT YCJIOBI/Iﬁ €ro
BO3HHMKHOBCHU:I. 9H€KTpOF€H€paT0p ITIOCTOAHHOI'O TOKA.

Jlabopamophwvie pabomwi u onvimol
OnbITH TI0 HAOTIOCHUIO JIEKTPU3AINH TEJT MHAYKITUEH U TIPU CONIPUKOCHOBCHUH.
UccnenoBanue neiicTBUS 3JIEKTPUUECKOTO MO HA MPOBOJIHUKHU U JIUDIICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.
N3mepenue u peryaupoBaHie CUIIbI TOKA.
N3mepenne u peryaIupoBaHie HAMPSHKESHUS.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKAa, MIYIIEr0 4Yepe3 pPE3UcTop,  OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OHI)ITBI, ACMOHCTPUPYIOIIHNC 3daBUCHMOCTL OJJCKTPHUYCCKOI'O COIIPOTHUBJICHUA
IIPOBOJHHKA OT €I'0 AJHHBI, INIOMIAAN ITIOIICPCUYHOI'O CCUCHHA U MaTCpHUajia.

IIpoBepka mpaBuiia CIIOKEHHUS HANPSDHKEHUM TIPU MOCIEA0BATEIBHOM COECIUHEHUU
JBYX PE3UCTOPOB.

[TpoBepka mpaBwmIa st CHIIBI TOKA MPU MapauieIbHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI YMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
Omnpenenenre MOIIHOCTH AJIEKTPUIECKOTO TOKA, BBIJICISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JaMIIOYKy,  OT
HanpsHKEHUS Ha HEW.

Omnpenenenune KII/I HarpeBaTens.

10
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I/ICCHGI[OBEIHI/IG MargsuTHOI' O BSaHMOﬂeﬁCTBHH IIOCTOAHHBIX MAarHuTOB.
I/I3yquI/Ie MAardivuTHOIrO I1OJiiI ITOCTOSAHHBIX MArHUTOB IIPpU HX O6I>CI[I/IHCHI/II/I )51
Pa3aCiIICHUHN.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHLITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTb CHJIBL BBaI/IMO,Z[eﬁCTBI/ISI KaTyllKu C
TOKOM N MarduTa OT CHJIbI TOKA W HAITPABJICHUA TOKA B KATYIIKC.

N3ydeHne neicTBus MarHuTHOTO TOJISL HA MIPOBOJHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

Nsmepenue KIIJI asekTpoaBUrateibHOM yCTaHOBKH.

OMBITHI IO UCCIICIOBAHUIO SIBJICHUSI AJIEKTPOMArHUTHOM UHAYKIMU: UCCIEIOBAHUE
V3MEHEHUN 3HAUYCHUS U HAIIPABIICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC Pa3znen 8. Mexannueckue siBJICHUS

Mexannueckoe  JBWKeHME. MarepuanbHas  Touka. (Cucrema — OTCYETA.
OTHOCUTENBPHOCTh ~ MEXaHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  MPSAMOJMHEWHOE
nBUxkeHne. HepaBHOMEpHOE TMpsAMOJMHENHOE ABWKEHUE. CpenHssi U MTHOBEHHas
CKOPOCTB T€Jia MPU HEPABHOMEPHOM JBH>KEHUH.

VYckopenne. PaBHoyckopeHHOE TIpsiMOIMHENHOE JBIKeHue. CBOOOIHOE MajicHUE.
Omnsbitel ['anunes.

PaBHOMepHOE nBIKEHHE 1O OKpyxXHOCTH. [lepmonm W dactota oOpalieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

IlepBbii 3axkoH Hperorona. Bropoit 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyuHUMT CYTIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: Cuja TPEHHSI CKOJIbLKEHHUS, CUja
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHUE CBOOOTHOTO TafCHUSI.
JBmxenne nnaner Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecoMocTh n
MEPETPY3KHU.

PaBHOBecue wmatepuanbHON TOukM. AOcomoTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3MeHenwe wumnyibca. VMmynasc cuibl. 3aKOH COXPAaHEHHS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa CUJ TSIKECTH, YIPYTrOCTU, TPEHHUS.
CBsi3p  SHepruu W paboThl. I[loTeHuWanbHas »SHeprus Tena, MOAHATOTO Haj
MMOBEPXHOCThIO 3eMiM. [loTeHImanbHas SHEpPrus CKarou npykuHbl. KuHernueckas
sHeprusi. TeopemMa O KHHETHYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOM
DHEPIUH.

11
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Llemoncmpayuu

Ha6JIIOI[eHI/Ie MCXaHHYCCKOI'0O ABMKCHHUA TCJIA OTHOCUTCIIBHO PA3HbIX TCII OTCUETA.
CpaBHeHI/Ie HYTGﬁ 141 TpaeKTOpI/Iﬁ ABMOXKCHHS OJHOT'O M TOI'O K€ TCJIa OTHOCHUTCIIBHO
Pa3HbIX TCJI OTCUY€Ta.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.
Hccnenosanue mpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBMKeHUS Tella 10 OKPYKHOCTH.

HaGmonenne MeXaHMUYECKUX SIBICHHUM, MPOMCXOMAINMX B CHUCTEME OTCYETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPCHHOM JIBIDKEHUHM OTHOCUTEIILHO KaOWHETa
buU3uKH.

3aBUCUMOCTh YCKOPEHMS TeJIa OT MACChI TEJA U JCUCTBYIOIIEH HA HETO CUJIBL.
Habmronenue paBeHcTBa CUJI TIPH B3aMMOJICHCTBUH TEJ.

N3MmeHeHue Beca Tea Mpu yCKOPEHHOM JBUKCHUH.

ITepenavya uMnyJsibca py B3aMMOJEHCTBUU TEJI.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITYJIbCa MPU HEYIPYTOM B3aUMOJICCTBUM.

CoxpaHeHue umnyJibca npu abCOTOTHO YIIPYTrOM B3aUMO/ICHCTBUMU.
Habnronenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHHe MEXaHHMYECKON dHEPIHH IIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHHME MEXaHWYECKONW OHHEpPrud MpHU JIBUKECHUM Tejaa IoJ JACHCTBUEM
MIPY>KUHBI.

Jlabopamophwvie pabomwi u onvimol
KoHcTpynpoBanue TpakTa JJisi pa3roHa U JaJdbHEHIIEro paBHOMEPHOTO JBUKEHUS
IapyKa WA TEICKKH.

OrnpeneneHre CpeTHeN CKOPOCTH CKOJBKEHUS OpyCcKa WIIM JBMIKCHHS IIapyuKa TI0
HAKJIOHHOW TTOCKOCTH.

OrnpeneneHue YCKOpEeHUs Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUU IO HAKJIOHHOMU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBUKEHHUH
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JABIXKEHHUU O€3 HavyalbHOU
CKOPOCTH MYTH OTHOCSTCA Kak pAJ HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHUJIbI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAJIBHOIO
JIaBJICHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

12
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Omnpenenenrne paOOThl CUJIBI TPEHHUS NPU PABHOMEPHOM JABMKEHUM Tella IO
TOPU30HTAIBbHON TOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH NPHU MOABEME Tpy3a C UCIOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

HSY‘-ICHI/IG 3dKOHAa COXPAaHCHHUA SOHCPIUHU.

Pa3znen 9. Mexannueckne KoJ1e0aHUS W BOJHBI

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWIL: MEpHUO],
4acToTa, aMIUITyJa. MaremaThyecKud W NPYKUHHBIM MasATHUKU. [IpeBpamenue
DHEPTUU TIPHU KOJICOATETHHOM JIBIKCHHH.

3artyxarwnue kosieOanus. BoiHyxaeHHble kKosieOanus. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa Me€XaHW4YECKUX BOJH. [IpomonbHbIE M momepeyHble BOJHBL. [[nmHa
BOJIHBI M CKOPOCTH €€ pacnpoCTpaHEeHHUs. MexXxaHU4YeCKue BOJHBI B TBEPAOM TeElIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
HabGmonienue xonebanuii Ten noa JeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabitoieHne BbIHYX/I€HHBIX KOJIEOaHUI U pe30HaHca.
PacmipocTpanenue npoAoapHBIX U MMOTIEPEYHBIX BOJTH (HA MOJIEIHN).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThI. AKYCTHUECKHUI
pe30HaHc.

Jlabopamophvie pabomwi u onvimol

OnpeneneHne 4acTOThl ¥ Meprojia KoJeOaH!i MaTeMaTHIeCKOro MasTHHKA.

OmnpeneneHre 4acTOThI M IEpHo/Ia KoJieOaHU IPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHOIa KOJIeO0aHUH TOIBEIIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

HccenenoBanue 3aBUCUMOCTH IIEpHOJAa KOJICOAHUN NPYKMHHOTO MAasSTHHKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH IEepHOJIa KOJeOaHN rpy3a, MOABCIICHHOTO K HUTH, OT
MacchI Tpy3a.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTD TIEPHO/1a KOJeOaHUH TPYKHHHOT'O
MasiITHUKA OT MAcCChl Ipy3a U KECTKOCTH MPYKUHBI. M3MepeHue yCKopeHus CBOOOTHOIO
naJCHUS.

Pazgea 10. D1eKTPOMATHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJTHBI. CBONCTBA 3JIEKTPOMArHUTHBIX

13
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BOJIH. [1Ikana 3J1eKTpOMarHuTHHIX BOJIH. MCronb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CBS3H.

SHCKTPOMaI‘HI/ITHa}I IMpupoaa CBCTaA. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CsoiicTBa AIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol
W3ydeHnne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0O MOOUIIBHOTO TenedoHa.

Pa3zngea 11. CBeToBbI€e ABJICHUA

JIlyueBass mojmenb cBeta. Mcrounuku cBera. [IpsmoiinHEitHOE pacnpoCTpaHEHHE
ceera. 3atMeHuss Connuma u JlyHel. Otpaxkenue cBerta. [lmockoe 3epkano. 3akoH
OTpaKCHUS CBETA.

[Ipenomnenune CBeETAa. 3aKkoH PETOMIICHUS CBeTa.
[TonHoe BHYTPEHHEE OTpakeHue cBeTa. Mcnoap30BaHuE MOTHOIO BHYTPEHHETO
OTpaXEHUS B ONTHUYECKUX CBETOBOAAX.

JIunza. Xop nyudeit B nuH3e. OnTuueckas cucreMa ¢oroanmnapara, MUKPOCKOIa U
Teneckorna. [’ a3 kak onTuueckas cuctema. biu3opykocTs U 1aTbHO30PKOCTb.

Paznoxxenune 6emoro ceera B criekTp. OnbiThl HetoToHa. ClioskeHUE CIEKTPaIbHbIX
uBeToB. Jlucnepcus ceera. /Jemoncmpayuu

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnrTuyueckuii CBETOBOI.

Xon nyuei B coOuparolieit JImH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuntun aeiicTBus hoToanmapara, MUKpPOCKOIIA U TEIECKOTIA.
Mopenn rnasa.

Paznoxenue 6eoro cBeTa B CIIEKTP.

[Tomyyenue 6eoro cBeTa MpH CII0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXKCHHSI CBETOBOTO JIyda OT yrJja IMaicHusl.

N3yuenne xapakTepuCTUK N300paKEHUs MIPEAMETa B TNIOCKOM 3epKalie.

14
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HCCHGI[OBEIHI/IG 3daBUCUMOCTH yTJIa IMPCJIOMIICHUA CBETOBOI'O JIyda OT yIJla IMaACHUSA
Ha rpaHulC «BO3yX—CTCKIIO».

[Tonyyenue n300pakeHui ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenne (OKYCHOTO pacCTOSHUAS U ONTUYECKOMN CHIIBI COOMPAIOLIEH JTMH3BI.

OmnbITHI IO Pa3JI0KEHUIO OEJI0T0 CBETa B CIIEKTP.
OnbITHl IO BOCHPUATHIO LIBETA MPEIMETOB IPU MX HAOJIOJEHUU Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3znen 12. KBanroBble ABJIeHUSA
Oneitel  Pe3zepdopna u mmanerapHas mojenb aroma. Mopens aroma bopa.
Hcnyckanue u noryiomenne cBera atroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PannoaktuBHOCTE. Asba-, 6eTa- U raMma-u3iaydeHus. CTpoeHrne aToMHOrO sijipa.
Hyxiionnas Moznens aroMHoro siapa. M3oromnsl. PannoaktusHsle npespaiuenus. [lepuosn
IIOJTypacIiajia aTOMHBIX SAED.

SAnepHble peakunn. 3aKOHBI COXPAaHEHUS 3apsAI0BOIO0 M MACCOBOTO YHCEN. DHEPIUS
CBSI3M aTOMHBIX sfep. CBsA3p MacCel M JSHEpruu. Peaknuu cuHTE3a W JENCHUS SIEp.
HNctounuku 3Heprun CoyHIA U 3BE3.

Anepnas osHepretnka. JIeMCTBUS pAaJMOAKTUBHBIX W3JIy4EHUHM Ha KUBBIE

OpraHU3MBlI. ﬂeMOHcmpauuu

CnexTpbl U3ITy4EeHUS U MOTJIOLIEHUS.
CrexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTunka HOHUBHPYIONTUX U3ITYyUCHUH.

Perucrpanus uzinydeHus NpupoOIHEIX MUHEPAIOB M IPOYKTOB. Jlabopamoptuvle
pabomul U OnwvIMbL

HabutoieHne CrIomHbIX U JINHEHYaThIX CIEKTPOB U3JIy4EHHUS.

HccnenoBanue TPeKOB: U3MEPEHHE PHEPTUU YACTUIBI IO TOPMO3HOMY NyTH (TIO
dboTorpadusim).

N3mepenue paaroakTuBHOTO (oHAa.

IToBTOPUTEIBLHO-0000IAKOIIMIT MOAYIb

[ToBTOpPUTENBHO-00001IAIOMMN MOIYJb TpEJHA3HAYEH ISl CUCTEMaTH3aluu U
0000111eH!s] TPEAMETHOTO COJIEP>KaHUS M ONbITA JAESITEIbHOCTH, MPUOOPETEHHOTO TPHU
U3YYeHUU BCEro Kypca (u3uMKu, a Takxke sl TOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMeHy 10 (u3UKe [JIs1 O0O0y4arolmuxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeT.
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[Ipy w3yyeHHM HNAHHOTO MOXYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BHJbI
NESATETLHOCTH, HAa OCHOBE KOTOPBIX OOCECIEYMBAETCS JOCTH)KCHHE TMPEAMETHBIX H
METaNpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAYYHAsl TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3UUECKUE SBICHHUS,
MIPUMEHSAS] TIOJYYCHHBIE 3HAHUWS, PEIIaTh 3aJa4d, B TOM YHUCI€ KAaYECTBEHHbBIC W
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapAKTEp AAHHOrO pasiena peain3yercs 3a
CYET TOTO, YTO 00YyYAIOUTUECS BBITIOJIHAIOT 3aJ]aHusl, B KOTOPBIX UM IpeJiaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBICHAThH (PU3MUECKUE

SABJICHHS B Oprmammeﬁ npuponc u HOBCGILHGBHOﬁ JKU3HH, HCIIOJIb30BATb HAYYHBLIC
MCTOAbI UCCIICIOBAHMA ¢)H3H“IGCKI/IX HBHCHHﬁ, B TOM HHUCJIC

AJIs1 IIPOBEPKU THIIOTE3 M IMOJYUCHHSA TCOPCTHUYCCKHUX BBIBOOOB, OOBSICHITH HAay4YHBIC

OCHOBBI HamboJiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ, HarrpuMmcep,

IMPAKTHYCCKOT'O HMCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHHKOB SHCPIHHM HA OCHOBC 3dKOHA

IMPCBpaAICHUA U COXPAHCHUA BCCX N3BCCTHBIX BHUA0OB SHCPIHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenue ¢u3nku Ha ypoOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAIpaBiICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpeAMETHBIX M TPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare uzydeHus: PU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaromierocs OyayT cOpMUPOBAHBI CIACAYIONIUE JTUYHOCTHBIE PE3YJIbTATHl B YACTH:
1) mMaTpMOTHYECKOr0 BOCTIUTAHMS

IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM

bu3nUecKoil HayKH; IIEHHOCTHOE OTHOIIEHUE K JOCTHXKEHHUSIM POCCUMCKUX
y4€HBIX-(PU3UKOB;

2) TPa’KIAHCKOT0 M TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

IOTOBHOCTb K aKTUBHOMY y4aCTHUIO B O6CY)KI[€HI/II/I O6H.[€CTBCHHO-3HEU—II/IMBIX

U OTUYECKUX TIPoOJeM, CBS3aHHBIX C MPAKTHUYECCKUM TMPUMEHEHHEM JOCTHKCHUMN
(GU3UKH; OCO3HAHHWE BAXKHOCTH MOPAJIBbHO-ITUYECKUX IPUHIIMIIOB B JEATECIbHOCTH
yu€HOTO0; 3) ICTETHYECKOr0 BOCIIMTAHMSA:

BOCIIPHUSTHE ICTETUUECKUX KaueCTB (PU3UUYECKON HAYKHU: €€ TApMOHUYHOTO

MOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH; 4)
LEHHOCTU HAYYHOI'0 MO3HAHUS:

OCO3HaHME IEHHOCTU (PU3NIECKOIN HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUM, BAXKHEUIIICH COCTABIISIONICH KYJIbTYpPbl; PAa3BUTHE
Hay4YHOM JIF0O03HATEILHOCTU, UHTEPECA K UCCIEA0BATEIHCKOM

JeATeNbHOCTH; 5) (popMHPOBaHHSsI KYJILTYPHI 310POBbSI H YMOIUOHAIBHOTO
OJ1aromnoJryums:

OCO3HaHME LEHHOCTHM Oe3omacHoro o0Opa3a JKM3HKU B  COBPEMEHHOM

TEXHOJOTMUYECKOM MHUpE, BaXXHOCTH IpPaBUJI OE30MAaCHOTO MOBEAEHUS Ha TPaHCIOPTE,
Ha JI0porax, ¢ 3JIEKTPUYECKUM U TEIIOBBIM O0OpYJOBAaHHEM B JOMAIIHHUX YCIOBHSIX;
c(hOopMUPOBAHHOCTH HABbIKA pedIeKCHH, TPU3HAHUE CBOETO MpPaBa Ha OMIMOKY U

TAKOTO JKe MpaBa y APYroro 4elioBeka; 6)

TPYAOBOI'0 BOCIIUTAHMSA:
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AKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHON OpTaHW3aIlid, TOpoja, Kpas) TEXHOJOTUYECKOW M  COIUaTbLHOU
HaIpaBJICHHOCTH, TPEOYIOIMX B TOM uMcie W (U3MYECKUX 3HAHUN; HHTEpPEC K
MPaKTUYECKOMY M3yUeHHIO Mpodeccuii, CBI3aHHBIX ¢ (PU3UKOMH;

7) IKOJIOTHYECKOT0 BOCIIUTAHHUS:
OpHUEHTAIMsI Ha TPUMEHEeHNEe GU3NYECKUX 3HAHUM [T pEIIeHUs 3a/1a4 B 00J1acTU
OKpPY’KaIOIEH Cpebl, INITAHUPOBAHHUS ITIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX

MOCIIEACTBUM JUISI OKPYXKAIOIIEeH Cpe/ibl; 0OCO3HAHUE TII00aIBbHOTO XapaKkTepa
IKOJIOTHYECKUX MPOOJIEM U ITyTeH MX pelieHus; 8) aqanTanuu K H3MeHAI0IHMCS
YCJI0BHSIM COLUAIBLHON M MPUPOJAHOIi cpeibl:

HOTpe6HOCTB BO B3&HMOH€ﬁCTBHH IIPH BBIITOJITHCHUHA I/ICCJ'ICIIOBaHI/Iﬁ " IIPOCKTOB

(¢u3nyeCcKoil HaIpaBIEHHOCTH, OTKPHITOCTh OIBITY M 3HAHUSAM JIPYTUX; MOBBILICHUE
YPOBHS CBOE€I KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JESTEIbHOCTh; IOTPEOHOCTD
B (popMUPOBaHUM HOBBIX 3HAHUI, B TOM 4ncie GOPMYIUPOBATH UJIEH,

IIOHATHUA, THIIOTC3BI O (1)H3HLIGCKI/IX 00BbEKTaxX M SABJICHHUAX, OCO3HAHHC IIG(I)I/IIJ;I/ITOB
COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH

(U3UKY; IJTAHUPOBAHKUE CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;
CTpEMJICHHE aHAJIU3UPOBAThH U BBISABIIATH B3aMMOCBS3HU PUPObI, OOIIECTBA U

SKOHOMHUKH, B TOM YHCJE C HCHOJb30BAHMEM (PU3NUYECKUX 3HAHUI; OLEHKA CBOMX
NEUCTBUM C YUETOM BIIMSIHUS HA OKPYXKAIOIIYIO CPENY, BO3MOXKHBIX

II100aJIBHBIX HOCHGHCTBHﬁ.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHHs mporpaMMbl 1Mo (U3HKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y o0Oydaromierocsi 0yayT cpopMupoBaHbl METANPEAMETHBIE PE3YJIbTaTHI,
BKJIFOYAIOIITHE MO3HABATEIIbHbBIE YHUBEpCAIbHbBIC y4eOHbIe JEUCTBUA,
KOMMYHUKATHBHBIC YHUBEpCAIbHbBIC yueOHbIe JENCTBUA, pEryJIsITUBHbBIE
YHUBEpCaAIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTebHbIC YHUBEPCAJIbHBIC YUeOHbIe 1eCcTBUS Ba3osbie
JOrn4yeckKue aeiicTBuA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHBbIE MPU3HAKU OOBEKTOB (SIBJICHUMN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS

JUIsi 000OIIEHNS U CPAaBHEHHUS, BBISIBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B
paccMmaTpuBaeMbIx (haKTax, JTaHHBIX
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U HAONIONCHMSX,  OTHOCAIIUXCA K  (PU3MYECKUM  SBJICHHUSM;  BBISBISTH
MIPUYUHHO-CJICICTBEHHBIC CBS3U TPU W3YYCHUU (PU3MUECKUX SBICHUW W TIPOIIECCOB,
JIeNIaTh BBIBOJBI C HCIIOB30BAHUEM JEAYKTUBHBIX M MHIYKTHUBHBIX YMO3aKIIIOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3MYECKHX BEJIMYMH; CaMOCTOSTEIBHO
BBIOMpaTh crnoco0 penieHus ydeOHOM (Gu3MYECKON 3amauu (CpaBHEHHE HECKOJIbKHX
BapHAHTOB peElICHMs, BbIOOp Hamboiee MOIXOIAMIET0 € YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBhIe ucciieaoBaTe/ILCKHeE 1eiCTBUA.
WCIIOJIb30BaTh BOINPOCHI KaK HCCIEAOBATEIILCKUNA HWHCTPYMEHT IO3HAHMUS;
MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OMBIT, HECTIOKHBIN

(bU3MYECKUIT DIKCIIEPUMEHT, HEOOJIbIIOE HCCleIoBaHUE (U3UYECKOTO  SIBJICHUS,
OLICHMBATh HA NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIUIO, MOJIYYEHHYIO B
XoJ1e

UCCJIEIOBAHMS WM SKCIIEPUMEHTA; CaMOCTOSITENbHO (POPMYyIHpPOBaTh 00OOILIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM

IPOBEAEHHOIO HAOMIOACHUs, OIbITa, HCCIECJOBAHMS, MPOrHO3MPOBATH BO3MOKHOE
JanbHeillee pa3BuTUE (PU3NYECKUX MPOLIECCOB, a TAK)KE BBIABUIATH MPEIITOIOKEHUS
00 MX pa3BUTUU B HOBBIX YCIOBHSX U KOHTeKkcTax. Padora ¢ magopmanumeii:
MPUMEHSTH Pa3IUYHbIE METO/Ibl, THCTPYMEHTHI M 3aIIPOCHI IPU MTOUCKE
U orOope MHGOPMAIIMU WM JTaHHBIX C YYETOM MPEIOKEHHON ydeOHOM (Pu3nueckon
3a/1a4u;
aHANM3UpOBaTh, CHCTEMATU3UPOBaTh W  UHTEPHPETUPOBATH  MH(MOPMAIUIO
Pa3IMYHBIX BUJOB M (OPM NPEICTABICHUS; CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO

dopMy mpexacraBieHUs HH(OpPMALMM W WUIIOCTPUPOBATH pelIaeMble  3ajadu
HECJIOKHBIMU CXEMaMHM, TMarpaMMamMu, HTHOU rpa@uKoi U MX KOMOMHALIUSIMH.

KoMMyHUKATHBHBIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0J/i¢ OOCYXXJIeHHs Y4eOHOro MaTepualia, pe3ysibTaToB JIa0OpaTOPHBIX paboT u
MIPOCKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O0OCY>KIa€MOI TeMbl U BBICKA3hIBATh HJICH,
HalleJICHHBIE Ha PEIIeHWE 3aJaydl U TOJJep)KaHHe OarokenaTeIbHOCTH  OOIICHUS;
COTIOCTAaBIIATh CBOU CYXKJICHHS C CYXKICHUSAMU APYTHX YYaCTHUKOB JIHAJIOTA,

O0OHapy)XMBaTh pa3IMuMe W CXOACTBO TMO3WIIMKA; BBIPAXKATh CBOI TOYKY 3pPEHUS B
YCTHBIX ¥ MUCHhMEHHBIX TEKCTaX; MyOJIMYHO MPECTABISATh PE3YJIbTAThl BHITIOJIHEHHOTO
(bu3rYecKoro omnbITa (IKCIEPUMEHTA, UCCIICI0BAHMS, IIPOCKTA).
MOHMMATh M UCHOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W WHIUBHIYaJIbHON
paboTHI
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OpU pEUICHUH KOHKPETHOM (u3uueckol mpoOJIeMbl; MPUHUMATH LIETH COBMECTHOM

NEATEIIbHOCTH, OPTraHW30BBIBATH JEHUCTBHS IO €€ JIOCTMIKEHHIO: PACHPENEIATH POJIH,

o0CyXJaTh TMpOLIECCHl U Pe3yibTaTbl COBMECTHOM paboThl, 0000IIAaTh MHEHUS

HECKOJIbKMX JIIOJIEH; BBINIOJIHATH CBOKO 4YacTb pPaOOThI, JOCTUTasi KaueCTBEHHOTO

pe3ynbTaTa o CBOeMy

HaIlpaBJICHUI0O W KOOPAMHUPYS CBOM JACUCTBUS C JAPYTMMH WICHAMH KOMAaHJBI,
OLICHMBATh KAYECTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO KPUTEPUSM,

CaMOCTOSITENTEHO C(HOPMYITMPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSI.
PerynsiTuBHbIe YyHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS
CaMoopraHnsaum{:

BBIABJIATDH HpO6J'I€MI)I B ’KU3HCHHBIX U y‘-I€6HI>IX CUTyalu:iax, Tpe6yfoumx

Uil perieHust (U3NYECKUX 3HAHHWM; OPUEHTHPOBATHCA B PA3IMYHBIX IMOJX0JaX
MPUHATHS peIIeHUN (MHAUBUIYaTbHOE,

OPUHATUE PEIICHUs B TpYyMIeE, MNPUHATHE pEUICHUN TPYNIoi); CcamMOoCTOSTEIHHO

COCTaBJISTh AITOPUTM pEIICHUS (PU3MUECKOW 3a7aud WM IUJIaHA HCCIEAOBaHUS C

y4€TOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, AapryMEHTHpPOBATh

npeajiaraéMble BapUaHThl PEIICHUM; JefaTh BBIOOP W OpaTh OTBETCTBEHHOCTH 3a

peuieHue.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJCKBaTHYIO OILIEHKY CHUTyallUM M Npeajararb IUIaH €€ W3MEHEHHS,

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEIOCTHIKEHUS ) pe3y/IbTaTOB JAESITEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OMBITY; BHOCUTH KOPPEKTUBBI B JE€ATEIBHOCTH (B TOM
YHClIe B XO/1 BBIIIOJIHEHUSI (PU3NUECKOI0 UCCIIEA0BaHUS WU IPOEKTa) HA OCHOBE HOBBIX
00OCTOSITENILCTB, WM3MEHHUBIIMXCS CHUTYyalllil, YCTAaHOBJICHHBIX OIIMOOK, BO3HUKILIUX
TPYAHOCTEH; OLIECHUBATh COOTBETCTBUE pE3yibTaTa LEJIH U yCIOBHSM.

CTaBUTh c€051 HA MECTO JIPYrOro YeJIOBEKa B X0JI€ CIOpa WU AUCKYCCUU

Ha HAay4HYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro. Npu3HaBaTh CBOE

MpaBo Ha OUIMOKY MpHU PEeIIeHNH (PU3NYECKUX 3a]a4 WU

B YTBCPIKACHUAX HAa HAYUHBIC TCMbI H TAKOC JKC IIPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce MpeAMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: (U3MUECKHE W XUMHUYCCKHC SIBICHHS, HAOJIOJICHHE,
OKCIIEPUMEHT, MOJICb, THUIIOTE3a, CAMHMIBI (PU3MYECKUX BEIUYMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHHMS BelecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
NBIKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSIMOJIMHEWHOE),  TPaeKTOpHs,
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paBHOJEHCTBYIOIIAss cui, JAegopmarus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIAIOIIUECs COCY/IbI; pa3nnyaTh sBieHus (Iuddy3us, TemIoBoe ABMKEHNUE YaCTHUI]
BEILIECTBA,

PaBHOMEPHOE JBHKCHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUS, B3aUMOAECHCTBUE TEll,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpallCHUsA, NEpeaada JaBIICHUS
TBEPABIMU TEJIAMH, JKUJIKOCTSIMHU U Ta3amH, aTMoc(hepHOe NaBleHHE, TUIaBaHUE TeT,
IPEBPAILECHNUS] MEXaHUYECKON SHEPIUU) MO ONMUCAHUIO X XapAKTEPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOe SIBICHUE; PacIO3HaBATh
NpOSIBIICHUE U3YYCHHBIX (PU3UUECKUX SBICHUI B OKPY>KAIOIEM

MHUpE, B TOM 4HCIE (QHU3NYECKUE SBICHUS B MPHUPOJE: NPUMEPHI JBIKEHUS C
pPa3IMYHBIMA CKOPOCTSIMH B >KMBOM M HEXWUBOW NPUPOJIE, CUCTBUE CHIIBI TPEHHS B
IPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JABJICHUS Ha KUBOW OpraHu3M, TUIaBaHUE
ppIO, pplUard B TeJ€ 4YEJOBEKa, MPU STOM NEPEBOJHUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (DU3NUYECKUX SIBIICHUIA;
ONMCHIBaTh U3YYECHHBIE CBOMCTBA TeN U (PU3UUECKHUE SIBJICHUA, UCIIONb3YS (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBAa, BPEMsl, IIyTh, CKOPOCTb, CPEIHSS
CKOpPOCTbh, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CUila TPEHUs, AaBiieHue (TBEPAOTro
Tena, YXUIKOCTH, Tras3a), BBITAIKMBAIOIIAS CHUJIa, MEXaHW4YecKash padoTa, MOIIHOCTD,
IJIEY0 CHJIBI, MOMEHT CHJIbl, KO3(D@UIIMEHT NOJIE3HOr0 JACHCTBUS MEXAHHU3MOB,
KMHETHYECKass W IOTEHUHWaJbHAas SHEPrus), MPH ONUCAHUU NPABUIBHO TPaKTOBATh
(U3UYECKUI CMBICIT UCTIONIb3YEMBIX BEJIMYMH, UX 0003HAUYECHHS U €ITMHUIIBI (PU3UUECKUX
BEIIMYMH, HAXOJIUTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEITUYHHY C
JIPYTUMHU BEJIUYMHAMH, CTPOUTH TpaduKU H3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKHUX
BEJIMYMH; XapaKTepu30BaThb CBOWCTBA TeJ, (PU3MYECKUE SIBICHUS M TPOILECCHI,
UCIIOJIb3YS

MpaBWia CIOXKEHUsI CuJl (BIOJIb OJTHOM MpsiMOii), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHs pbiuara (0JI0Ka), «30JI0TOE MPABUIO» MEXaHUKH,
3aKOH COXpPAaHEHUs MEXAHMYECKOW JHEpruy, IpU OTOM JaBaTh CIOBECHYIO
GbOpMYIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE;, OOBSICHITH
(bu3nyecKkue BIEHUs, MIPOLECChl U CBOWCTBA TEJl, B TOM YUCJIIE U

B KOHTEKCTE€ CHUTyallMii MPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKHUX IIaroB ¢
onopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SABJICHUM, PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH; pellaTh pacy€THbIC 3aAaud B 1—2 AEUCTBUSA, UCIONB3Ysl 3aKOHBI U
(bopMyIibl, CBA3BIBAIONINE (PU3NUECKIE BETUUYMHBI: HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4uM
3aMUChIBaTh KPATKOE YCIOBHE, TMOJCTABIATh (DU3WYECKUE BEIMYMUHBI B (POPMYNBI U
IPOBOJUTH PAaCUYEThl, HAXOAUTh CIPABOYHBIE JaHHbIC, HEOOXOIUMBIE [JIsI PELICHUS
3a/1a4, OIIEHUBATh PEANTMCTUYHOCTD MOJIYYeHHOU (PU3MUECKOW BEJIMYMHBI; Paclo3HaBaTh
po0IeMBbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOUIM (PU3UUYECKUX METOJOB, B ONUCAHUU
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UCCIIEIOBAaHMS BBIACIATh MPOBEPsieMOE MPEANooKeHue (THIOTe3y), pa3nuyaTh U
UHTEPIIPETUPOBATH MOJIYYCHHBIN pe3yibTaT, HAaXOAUTh OMIMOKHU B XOJIE OIbITA, JENaTh
BBIBOJIBI TI0 €ro pe3yibTaTaMm; MPOBOAUTH OIBITHI MO HAOIIOAECHUIO (PU3UYECKUX
SIBJICHUN WU (PU3HYECKUX
CBOICTB Tel: POpPMYIUPOBATH MPOBEPSEMBIEC MPEATIOIOKEHHS, COOUPATh YCTAHOBKY H3
PEII0KEHHOTO 000pYIOBaHUs, 3aIUCHIBATh XOJ ONbITa U (POPMYIUPOBATH BBIBOJBL;
BBITIOJIHATDH MPSIMbIE U3MEPEHHUS PACCTOSIHUS, BpEMEHH, MaccChl Tena, 00bEMa, CHIIbI
U TEMIEPaTypbl C UCIOJIB30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHUsl MPUOOPOB C YYETOM 3aJaHHOW aOCOTIOTHOM IMOTPENTHOCTH W3MEPCHHM;
MPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEIMYUHBI OT JIPYroil ¢
UCIOJIb30BaHUEM NPSAMBIX MU3MEPEHUN (3aBUCHUMOCTH IIyTH PaBHOMEPHO ABHXKYIIETOCS
TeNa OT BPEMEHHU JBUKCHHs Tesa, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH TEI W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIA]IU
COTPUKOCHOBEHHUS TE€J, CHJIBI YINPYTOCTH OT Y/UIMHEHUS TMPYXKUHBI, BBHITAIKHBAIOIICH
CHJIBI OT O00bEMa MOTrpYyKEHHOM YacTW Telda M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBHCUMOCTH OT IUJIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO IOTPYXKEHO TEIo,
YCIOBUI IUIaBaHMsI TeJ, YCJIOBHIM paBHOBeCHs pblyara M OJIOKOB, y4acTBOBaTb B
IUTAHUPOBAaHUM Y4YEOHOTO HCCIEAOBaHUSA, COOMpaTh YCTAaHOBKY M BBITIOJHSTH
U3MEpEHMUsI, CTeNys MPEUIOKCHHOMY TUIaHy, bukcupoBarthb pe3yabTaThl
MOJTy4YeHHOM 3aBHCHUMOCTH (PH3UYECKUX BEJIMYMH B BUAC MPEATOKEHHBIX TaOJIHII
U rpauKoB, JeNaTh BBIBOJIBI IO PE3yJibTaTaM HCCIIEJOBAHMS; MPOBOJIUTh KOCBEHHBIE
U3MepeHHs PU3NUYECKUX BETUYUH (TUIOTHOCTh BEIIECTBA
KHUIKOCTH M TBEPJOTO TENa, CUJIa TPEHUS CKOJIBKEHUS, JaBICHUE BO3AyXa,
BBITAJIKMBAIOIIAS CHJIa, JCHCTBYIOIAs HA MTOTPYKEHHOE B KUIAKOCTH TEIO,
KO3((PUIIMEHT MOJE3HOT0 AEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHOM
MHCTPYKIUU: IPU BBIMOJIHEHUH U3MEPEHUIN COOMPATh HIKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAYE€HHE UCKOMO BEJIMYMHBI; COOTIOAATH MTpaBuia TEXHUKH
0€30IacHOCTH MpU padboTe ¢ J1abopPaTOPHBIM
0o0Opy/OBaHMEM; YKa3blBaTh MPUHLUIBI JEUCTBUA TNPUOOPOB U  TEXHUUECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETpP, COOOUIAIOIIMECS COCY[bl, Oapomerp,
pblyar, MOJABMKHBIA M HEMOJBHWXKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTD; XapaKTepH30BaTh
MIPUHIIATIBI ICUCTBUS U3YYCHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha MX
omucaHus (B TOM YHMCIE: TOIIIMITHUKH, YCTPOWCTBO BOJOMPOBOMAA, THAPABIUYCCKUN
npecc, MaHOMETp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp), MCIONb3ys 3HAHUSA O
CBOMCTBax (U3NUECKHX SBJICHUA W HEOOXOauMble (PHU3WYECKHE 3aKOHBI U
3aKOHOMEPHOCTH; TPHUBOJAUTH NPUMEPHl (HAXOAUTh HH(POpPMALMIO O MPUMEPAX)
MPAKTHYECKOTO HCMOIb30BaHUSl (U3MUECKUX 3HAHUN B TIOBCEIHEBHON JKU3HH IS
oOecrieueHrs O€30MACHOCTA TMpU OOpallleHnd ¢ NOpudopaMu M TEXHUYECKUMU
yCTPOMCTBAMH, COXpPAHEHHUS 3JI0OpOBbSI M COONIOACHUS HOPM  DKOJIOTUYECKOTO
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MOBEJICHUSI B OKPYXaIOIIe cpejie; OCYIIECTBISATh OTOOP MCTOYHUKOB MH(pOpPMAIHU B
HNHTepHeTe B COOTBETCTBUU

C 33JJaHHBIM IMOMCKOBBIM 3aPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUN U TyTEM

CpaBHEHUS PA3JIMYHBIX KICTOYHUKOB BBIJCISATH HHPOPMALIUIO, KOTOPAs SBISETCA

MIPOTUBOPEUNBON UM MOXKET OBITh HEOCTOBEPHOIL; HCIIONB30BaTh  MPH

BBITIOJTHEHUN yu4eOHBIX  3aJlaHuid  HAYYHO-TIOMYJSAPHYIO JIUTEPATYPY

bu3nYECKOT0 cCofepKaHusl, CIIPaBOYHBIE MaTEPHUAIIbI, pecypchl ceTu HTepHeT,

BIIAJICTh npuéMaMu  KOHCIIEKTUPOBAHMUS TEKCTa, npeoOpa3oBaHUs

uH(pOpMAaIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYI0; CO3aBaTh COOCTBEHHbBIE

KpaTKue MUChbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE

2—3 WCTOYHUKOB HH(pOpMAIUU (PU3HYECKOTO COJIEPkKaHUSI, B TOM YHUCIE MyOJUYHO

JieN1aTh KpaTKUE COOOILIEHUs O pe3yjbTaTaxX NMPOEKTOB WM Y4eOHBIX HCCIIEIOBaHUM,

IpU 3TOM TPaMOTHO HCHOJb30BaTh U3YUYEHHBIN MOHSATUIHBINA anmapaT Kypca (U3MKH,

COTPOBOXAATh BHICTYIUICHHE MPE3CHTAIMEH; MPH BBHIOJIHEHUH YYEOHBIX MPOEKTOB H

UCCJEIOBAHUIM  paclpenessiTb OO0S3aHHOCTM B TIpynne B COOTBETCTBUU  C

MOCTABIICHHBIMU 3aJla4aMH, CJCIUTH 3a BBIMIOJHEHUEM IUIaHA JCWCTBUIA, aJCKBATHO

OLICHMBATh  COOCTBEHHBIM BKJaA B  JEATENbHOCTh  IPYNIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOLIUX.

K kxonHiy oOyueHuss B 8 kJlacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

VCIIOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE JIBUKEHUE aTOMOB
U MOJICKYJI, arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAITMYECKHME U amMop(dHbIE Tena,
HACBILICHHBIA WU HEHACBIIEHHBIA TIap, BJIAXKHOCTh BO3JyXa, TEMIIEPATYpPa, BHYTPECHHS
SHEPrusi, TEIJIOBOM JBUTATENb, JJIEMEHTAPHBIN JJIEKTPUUECKHUIN 3apsjl, SJIEKTPUUECKOE
0JI€, MPOBOJIHUKH U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKAN TOK, MATHUTHOE MOJIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKATHE, TEIUIoNepeaaya, TenioBoe
paBHOBECHE, CMayuMBaHWE, KalWUIAPHBIE SBIICHUS, WCIAPECHUE, KOHJECHCALMS,
IJIABJICHUE, KpUCTaJUIU3alus (oTBepaeBaHue), KUIICHHUE, Terionepeaaya
(TeTIONMPOBOHOCTh, KOHBEKIIWS, W3JIyYCHUE), DJEKTpU3allus TeJ, B3aUMOJICUCTBUE
3apsiioB, ACHUCTBUA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aMMOICHCTBUE
MarHuTOB, JAEWCTBME MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHas
WHIYKIMS) [0 OINUCAHUI0O MX XapaKTEPHbIX CBOWCTB KU HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOe (U3MUECKOe SBJIICHHUE, pACMO3HABATh MPOSBICHUE
U3YYCHHBIX (DU3UYECKUX SIBJICHUI B OKPYKAIOIEM
MUpe, B TOM uuciie Pu3nuecKue SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KalWJUISIPHBIC SIBIICHUSI B TPUPOAE, KPUCTAIBI B mpupoie, uznydeHnue ComHia,
3amMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHeEra,
IIEKTPUUECKUE SBJICHUS B aTMOC(hepe, AIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
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noJsie 3emid, apeid moaocoB, poib MAarHUTHOTO TOJIS [Tl )KU3HU Ha 3emiie, MOJISIPHOE
CUSIHHE, IPU 3TOM NEPEBOUTH NMPAKTHUECKYIO 3a7a4y B y4€OHYIO, BBIACIIATh

CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3NYECKHUX SIBIICHUW; OMUCHIBATH W3Y4YCHHbBIC
CBOMicTBa Ten W (U3MYECKHE SBJICHHUSA, WCIONb3YSd (PU3NYCCKUE BEITHMUMHBI
(Temneparypa, BHYTPEHHSISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, YAEJbHASI TEINTIOEMKOCTh
BEILECTBA, yJEJbHAs TEIUIOTa IUIABJICHMS, YJENbHAas TEIUIOTa MapooOpa3zoBaHus,
ylelibHas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(P(OUIIMEHT TMOJIE3HOTO JCUCTBUS TEIIOBON
MAallliHbl, OTHOCUTEJbHAS BIAXXHOCTh BO3/lyXa, AJIEKTPUUYECKUH 3apsj, Cuja TOKa,
AIEKTPUUYECKOE HAMPSIKEHUE, CONMPOTUBIICHUE MPOBOAHUKA, YAECIBHOE COIPOTUBIICHHE
BEIIeCTBa, pab0Ta W MOIIHOCTH JJIEKTPUYECKOTO TOKAa), MPU OMUCAHUHM MPAaBUIBHO
TPakTOBaTh (PU3MYECKUN CMBICI HCIOJb3YEMbBIX BEJIMYMH, OOO03HAYEHUS U €IMHHIIBI
(¢u3nyeCKuX BEIWYMH, HAXOAUTHb (HOPMYJIbI, CBS3bIBAIOUIME JaHHYIO (DU3MYECKYIO
BEIMYMHY C JIPYTMMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCUMOCTEH
(bU3HUEeCKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U IPOILIECCHI, UCIOIB3YS
OCHOBHBIC TIOJIOKECHUA MOJICKYJIAPHO-KUHETUYECKOW TEOPUHM CTPOCHHUSI BEUIECTBA,
MPUHIIAI CYTIEPIO3UIINH TI0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXPaHECHUS 3apsia,
3akoH OMa /11 yyacTka 1emnu, 3akoH Jxoynsa—JIeHna, 3aKoH COXpaHEHUsI SHEPTUH, TIPU
ATOM JIaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3aMKCHIBATh €r0 MaTeMaTH4YECKOe
BBIpaXKEHUE;, OOBSACHITh (DU3NUYECKHE MPOIECChl M CBOWCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE
CUTyallul  MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISIBJISITH ~ ITPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMUECKUX MIAaroB ¢ OMopor Ha 1—2
M3YUYEHHBIX CBOMCTBA (PM3UYECKUX SBICHUH, (DU3NUECKUX 3aKOHOB WM

3aKOHOMEPHOCTEM; peliaTh pacy€THhIC 3a7ayu B 2—3 JIEUCTBUS, UCIIOJb3Ys 3aKOHBI U
(GhopMyIIbl, CBA3BIBAIONINE (PU3UYECCKUE BEIIMUMHBI: HA OCHOBE aHAJM3a YCIOBHS 3a/1auu
3aMUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JJIsI PEIICHUS 3ajadH,
BBIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JI €€ PEeIIeHUs, TPOBOUTHh PACUETHI U
CpaBHMBAThH IOJYYCHHOE 3HAaUeHHE (PU3MUECKON BEITWYMHBI C M3BECTHBIMU JaHHBIMU;
pacrio3HaBath MpPOOJEMBI, KOTOpPbIE MOJYKHO pPEIIUTh TNPH IOMOIIM (PU3HUESCKUX
METOJIOB,  HWCIOJb3ys  ONUCAHUE  MCCIEAOBAHHUSA,  BBIACISATH  MPOBEPSEMOE
MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh TIOPSAKA TPOBEICHUS UCCISIOBAHUS,
JieJaTh BBIBOJBI, MPOBOAUTH OIBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUU WIH
(bU3uYECKUX CBOMCTB T (KalWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUs BO3/lyXa OT
ero o0béma, TeMmIepaTypbl, CKOPOCTH TMpoIlecCa OCTHIBAHUS W HArpeBaHUs MPHU
U3JIyYEHUH OT 1[IBeTa Wu3ydaroumend (morjomaroiied) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHHUS] BOJBI  OT TEMIIEPATYpPhl KUIAKOCTHU M IUIOMAAM €€ MOBEPXHOCTH,
AJIEKTpU3AIMS Tel M B3aUMOJICUCTBUE DJICKTPUYECKUX 3apsJIOB, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHWTOB, BHU3YyallM3allds MAarHUTHBIX IMOJIEH IMOCTOSHHBIX MAarHHUTOB,
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JEUCTBHAS MAarHUTHOIO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHMTA,
CBOMCTBa 3JIEKTPOABUIATENII IOCTOSHHOIO TOKa): (OPMYJIUPOBATh IPOBEPSIEMbIE
IPEIOJIOKEHNUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO0 000pY0BaHMsI, OIIUCHIBATH
X0 onbITa U (POPMYJIMPOBATH BBIBOJIbI; BBIIIOJHATH MPSAMbIE U3MEPEHUS TEMIIEPATYPHI,
OTHOCHUTEIIBHOM BIIAJKHOCTH BO31yXa, CWIbl TOKAa, HAINPSDKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEJIMYMH, CPABHUBATH PE3yJbTaThl
U3MEPEHU C YYETOM 3aJaHHON a0COJIOTHOM MOTPEIIHOCTH; IPOBOJUTH HCCIIETOBAHUE
3aBHCHUMOCTH OAHON (PU3UYECKON BETMUHHBI OT APYTOM

C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTHUBIICHUS IPOBOJIHUKA OT
€ro JUIMHBI, IJIOIIAIM MOMEPEYHOr0 CEYEHUs M YJEIbHOIO CONPOTHBIICHMS BEIIECTBA
MPOBOJHUKA, CUJIBI TOKA, UYIIETO Yepe3 MPOBOJHMK, OT HANPSKEHUS HA MPOBOJAHUKE,
UCCIIEJOBAaHUE IOCJIEOBATEIBHOTO M MApaJJICIbBHOTO COEJUHEHHH IMPOBOJHUKOB):
IUTAHUPOBATh MCCIEA0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIEAys
IpEJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl IMOTYYEHHON 3aBUCUMOCTHU B BHJIE
TaONMIl U TpauKOB, AENaTh BBIBOABI IO PpPE3yJbTaTaM HCCIEAOBAHUS; MPOBOIUTH
KOCBEHHbIE H3MEpPEHHs] (PU3MUECKUX BEJWYMH (yIelabHas TEIJIOEMKOCTh BELIECTBA,
CONPOTHUBIIEHUE IIPOBOJAHMKA, pabOTa W MOINHOCTb DJJIEKTPUYECKOIO  TOKA):
IUIAHUPOBAaTh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYs
pEII0AKEHHON MHCTPYKLMHU, U BBIYMCIIATh 3HAUYEHUE BEIMUYMHBL, COOJIIOIATh MpaBUiia
TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM

000Opy/IOBaHUEM; XapaKTEepU30BaTh MPUHIMMbBI JACUCTBUS HW3YYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMUCAHUSA (B TOM UHKCJE: CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJITMETP, CUETUMK DIIEKTPUUECKON
SHEPIrUH, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE AIIEKTPONPUOOPHI
(mpuMepsbl), BJIEKTPUUECKUE TPEAOXPAHUTENH, BJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSTHHOTO TOKAa), MCIOJb3ysl 3HAHHUA O CBOMCTBAaX (PU3MYECKUX SBJICHUUA U
HeoOXoauMble (PU3MYECKHE 3aKOHOMEPHOCTH; paclO3HABaTh IMPOCTbIE TEXHUYECKUE
YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI

M0 CXEMaM U CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHEIO CrOPAHMS, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBbI AJIEKTPUYECKUX IIEeTel C MOCIeI0BATEIbHBIM U MapajUleIbHBIM COEIUHEHHEM
AJIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAUECHMS JJIEMEHTOB DJIEKTPUUYECKHUX IICTIei;
OPUBOAUTH TpUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJisi OOecredeHus
Oe3omacHOCTH TMpu oOOpalieHud ¢ NOpudopaMu M TEXHUYECKUMHU YCTPOIMCTBaMH,
COXpaHEHHUS 3J0pOBbS M COOJIOJCHHUS HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKpY’Karolllel cpesie; OCYLIECTBIATh MOUCK MH(OpMalun (PU3HMUECKOTO CONIEpIKaHus B
WNurepHere,
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Ha OCHOBE WMEIONIMXCSI 3HAHUN W MyTEM CpPaBHEHHS JOMOJHHUTEIBHBIX HCTOYHUKOB
BBIJICIIATE HMH(DOPMAINIO, KOTOpAas SIBJIISIETCS MPOTHBOPSUUBOM WM MOMKET OBIThH
HEJIOCTOBEPHOW;  WCIOJNB30BaTh  MpPHU  BBHIIOJHCHWH  YYEOHBIX  3a/IaHUi
HAyYHO-TIOMYJISIPHYIO JINTEPATYpy PH3HUYECKOTO CO/ICPIKaHHUs, CIIPABOYHBIC MaTEPHAIbI,
pecypcsl cetn UHTepHeT, BiaaeTh npuéMaMyM  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpa3oBaHuss MHPOPMALUK M3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYHO; CO31aBaTh
COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEHHs, 00001mas nHpOpMaIUio U3
HECKOJIbKUX HCTOYHHKOB (DM3MYECKOTO COJIEpXKAHHUS, B TOM YHCJIE ITyOJIMYHO
IPE/ICTABISATh PE3yAbTAThl MPOCKTHOW WIIM HCCIEIOBATEIBCKON NEATEIBHOCTH, TPH
3TOM TPaMOTHO WCIIOJIb30BATh W3YUYCHHBIM TOHATUIHBIA ammapaT Kypca (GHU3HUKH,
COIIPOBOXKJATh BHICTYIUICHHE MPE3CHTAIMEH; NIPU BBITOJHEHHH YYCOHBIX MPOCKTOB H
UCCIIC/IOBAaHUI (PU3UYECKUX TIPOIIECCOB PACHPENCNIATh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUU C IMOCTABJICHHBIMU 331a4aMH, CJICTUTH 32 BBHIITOJHCHUEM TUTaHA JCHCTBUIM
U KOPPEKTHUPOBATh €ro, aJleKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIHHOCTD
IPYIIIBL, BBICTPAaWBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, MPOSBISS TOTOBHOCTD
pazpemarb KOH(IUKTHI.

K koHiy oOyueHus B 9 kJjacce IpeAMETHBIE PE3yJbTaThl Ha 0Aa30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

HCIIOJB30BaTh IOHATHUSA: CHUCTEMA OTCUYETA, MATepHalbHAs TOYKA, TPAECKTOPHS,
OTHOCUTEIBHOCTh MEXaHUYECKOI0 JBWKEHUA, AedopmManus (ynpyras, MIacTUYECKas),
TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, HEBECOMOCTb M NEPErpy3Kd, LEHTP
TSKECTH, A0OCOJIOTHO TBEPAOE TENIO, LIEHTP TSKECTH TBEPAOrO Teja, PaBHOBECHE,
MEXaHW4YecKue KojeOaHus U BOJHBI, 3BYK, MHQpPa3ByK U  YyJIbTPa3BYK,
AJEKTPOMATrHUTHBIE BOJHBI, IIKala 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh W
JATbHO30PKOCTh, CHEKTPhl MCIYCKAHMS M TMOIJIONIeHMs, anb(da-, Oera- U ramma-
U3JTy4YEHHsI, W30TONbI, SAEpHAs SHEPreTHKa; pas3inyaTh SBJIEHUS (paBHOMEpPHOE U
HEPAaBHOMEPHOE MPSIMOJMHEHHOE JBHKECHHUE, PABHOYCKOPEHHOE MPAMOJUHENHOE
JBUKEHHE, CBOOOJHOE TMaJleHUuE TeJ, PABHOMEPHOE [BUKEHHE I10 OKPYKHOCTH,
B3aMMOJICICTBHE TEJI, peaKTUBHOE JIBI)KEHUE, KojeOaTelbHOe IBUKEHUE (3aTyXarolue
U BBIHY)XJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE [BH)KEHUE, OTPAXKEHHE 3BYKA,
NPSMOJIMHEWHOE PACIpPOCTPAHEHUE, OTPAKEHUE U NPEJIOMIICHHE CBETa, IOJHOE
BHYTpEHHEE OTpaK€HUE CBETa, pasjio’keHue OeIoro cBeTa B CIEKTP M CIOXKEHUE
CIEKTpPaJbHBIX LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs  PAJUOAKTHUBHOCTb,
BO3HMKHOBEHHUE JIMHEHYATOrO0 CHEKTpa H3JIY4YEHHUsS) MO ONMCAHUIO MX XapaKTEePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIUX JaHHOE (U3UYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PM3HUECKUX SBJICHUM B OKPY>KAIOIIEM MUPE
(B TOM umncne puanyeckue SBJICHUS B MPUPOJIE: NPUIUBBI U OTIUBBI, JTBUKEHUE MJIAHET
ConHEYHON CHCTEMBI, PEAaKTUBHOE JBUKEHUE KMBBIX OPIaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO, LBETa TEll,
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ONTUYECKUE  SIBJICHUS B  TpUpPOJE, OUOJIOTUYECKOE  JCHCTBHE  BHJIMMOTO,
yIBTPa(hHOIETOBOTO M PEHTICHOBCKOTO H3IYYCHUN, €CTCCTBEHHBIM PaTUOaKTHBHBIN
(GoH, KOCMHUYECKHE JIy4M, paJAUOAKTUBHOE U3IYyYEHUE MPUPOJHBIX MHUHEPAJIOB,
NEeICTBUE PaOaKTUBHBIX M3JIyYEHUH Ha OpraHU3M 4YeJIOBEKa), IPU 3TOM NEPEBOJUTH
IPAKTUYECKYIO 3aJauy B Y4YEOHYIO, BBIIEIATh CYIIECTBEHHbBIE CBOWCTBA (TPU3HAKH)
buznyecKuX SBICHUI; OMUCHIBATh M3YYECHHBIC CBOMCTBA Tel U (U3UUYECKUE SIBICHUSA,
UCTIONB3YSl (U3NYECKHE BEIMYMHBI (CpeqHSIi M MTHOBEHHas CKOpPOCTh Tela IMpH
HEPAaBHOMEPHOM JIBHJKEHHUH, YCKOPEHUE, IIEPEMEIICHUE, YTh, YIJIOBAsI CKOPOCTh, CHUJIA
TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSYKECTH, YCKOPEHUE CBOOOJHOrO MaJCHMs, BEC Tena,
UMIIYJIbC TEJla, UMITYJIbC CHJIbI, MEXaHWYECKas paboTa M MOIIHOCTb, MMOTEHIIMAIbHAS
SHEprus Teja, NOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIH, TOTCHIMAIbHAS DHEPIUS CKATOU
IIPYKWHBI, KHHETUYECKasl SHEPIUs, NOJIHAsT MEXaHWYECKasl SHEPIrus, NEPUO] U 4acToTa
KOJeOaHM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BbICOTAa TOHAa, CKOPOCTb CBETa,
NoKa3aTeNb MPEeIOMIIEHUSI CPE/Ibl), IPU ONMUCAHUM MPABWIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HUCHOJb3YEMBIX BEJIMYUH, OOO3HAUEHUS U EAUHMILBI (U3MYECKUX BEJIMYUH,
HaxXoAUTh (OPMyIbI, CBS3bIBAIOLINE JaHHYIO (DU3MYECKYI0 BEIUYMHY C APYTHUMHU
BEJIMYMHAMU, CTPOUTH I'pa)Ku U3YYEHHBIX 3aBUCUMOCTEN (DPU3NYECKUX BEIUYHH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3YS
3aKOH COXPAaHEHUs DHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHMs, IPUHLUII CYIIEPIIO3ULIUU
CUJI, NPUHIMUII OTHOCHUTENBbHOCTH [‘ammies, 3akoHsl HbrOTOHA, 3aKOH COXpaHEHUsA
MMITYJIbCA, 3aKOHBI OTPAKEHUS U NIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3aPsAI0BOTO
M MAacCOBOTO 4YHCEI NpPU SIAEPHBIX pEaKUUsAX, IPU OTOM JaBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA M 3alUChIBATh €r0 MaTEeMAaTUYECKOE BBIPAKEHUE; OOBICHATH
¢u3znyeckue mpouecchl U CBOMCTBA T€ld, B TOM YHCIE M B KOHTEKCTE CHUTYyalUil
IIPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPa: BBIABIATH IIPUUYUHHO- CIICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX 1IAroB C OMOPOW Ha 2—3 U3y4YEeHHBIX CBOMCTBA
(bu3NUECcKUX SBICHUM, PU3NYECKUX 3aKOHOB WUJTU

3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3a7ayd (Omuparouiyecs Ha CUCTeMy U3 2—3
yYpaBHEHHUI), UCIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (DPU3MUECKUE BEIMYMHBI:
HAa OCHOBE aHaJM3a YCJIOBHUS 3a/auyd 3alKChIBATh KPAaTKOE YCJIOBHUE, BBISBISATH
HEJOCTAIOIMEe WM U30bITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI W  (POPMYIIBI,
HEOOXOAMMbIE MJIA PEIICHMs, MPOBOAUTH PAcdy€Thl M OLEHUBATH PEATUCTHUYHOCTH
MOJyYEHHOTO 3Ha4YeHHs (PU3MUECKON BETWYHMHBI; paclo3HaBaTh MPOOJIEMbI, KOTOPHIE
MOKHO pEIIUTh NpU TOMOIIM (U3MYECKUX METOJAOB, HCIONb3ysd OMNHCAHUE
UCCJIEIOBAHUSI, BBIACIATH IMPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHMBATh MPABHIBHOCTh
NopsiJiKa IPOBEJICHUS HCCIIEIOBAaHUs, JelaTh BbIBOJbI, HHTEPIPETUPOBATH PE3YJILTATHI
HAOJIIOICHUI U OTBITOB; IPOBOJAUTH OMbBITHI MO HAOIIOACHUIO (PU3NYECKUX SBJICHUN WU
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HbproTOHA, 3aKOHA COXpaHEHHUS
SHEPrUH, 3aBUCUMOCTh MEepHoJia KoeOaHUil NMPY>KUHHOTO MasgTHUKA OT Macchl Ipys3a U
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KECTKOCTU TPY>KUHBI M HE3aBUCUMOCTb OT aMIUIMTYAbl MajblXx KojeOaHui,
NpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, pasliokeHue OerIoro cBeTa B CIEKTD,
U3yYCHHE CBOWCTB H300paKEHHs B IIJIOCKOM 3€pKajie M CBOMCTB HM300pakKeHUS
npeaMeTa B coOHMparoledl JuH3e, HAOOEHUE CIUIONIHBIX M JIMHEHUYATBhIX CIEKTPOB
U3Iy4YeHUsS): CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY €3 HM30BITOYHOTO Habopa
000py/IOBaHus, OMUCHIBATh XOJ OMbITA M €r0 Pe3yNbTaThl, (POPMYIHPOBATH BBIBOJBL;
IPOBOAUTD MIPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHM, ONIPEIeIsis CpeaHEe
3HaYCHHE U3MEepsSeMOl BeIMUMHBI ((OKYCHOE pacCTOSHUE COOMpAIOUIeil JHH3BI),
000CHOBBIBaTh BBIOOP cIlocoOa M3MepeHus (M3MEPUTEIBHOrO0 MpHOOpa); MPOBOIUTH
UCCIICIOBAaHUE 3aBHCUMOCTEH (DM3WUECKUX BEIWYMH C HCIIOJB30BAHUEM TIPSIMBIX
U3MEpEeHUI (3aBUCHMOCTh MYyTH OT BPEMEHHU NPU PABHOYCKOPEHHOM JBIDKEHUHU 0e3
HAYalbHOW CKOPOCTH, TMEpHOoJa KOoJeOaHWH MaTeMaTHYeCKOro MAasTHHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTJla OTPaKEHHUsS CBETa OT yIJia MaJeHus U yria MPeJOMIICHHUS OT
yria majeHusi): IUIAaHUPOBAaTh HUCCIEJOBAaHHME, CAMOCTOSITEILHO COOMpaTh YCTAHOBKY,
(buKcUpoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUJC
TabuIl U rpaUKOB, ACJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIIEAOBAHMS;

MPOBOANTH KOCBEHHBbIC M3MEPEHUS (U3MUYECKUX BEIUYHMH (CPEAHSISI CKOPOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJIHOTO MaJCHMUS,
KECTKOCTh MPYXUHBI, KOAP(GUIUEHT TPEHUS CKOJIbKEHHUS, MEXaHudeckass pabora u
MOIIHOCTh, YacTOTa M TMEpPUOJ KOJeOaHUH MaTeMaTHUYeCKOro U NPYKMHHOIO
MasTHUKOB, OITHYECKas Ccuja coOuparoleldl JIMH3bI, PaJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh W3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO) YCTAaHOBKY M BBITIOJIHATH
U3MEpEHMs, ClIeqys MPEeUIOKEHHON WHCTPYKLMH, BBIYMCIATH 3HAUEHUE BEITUYMHBI U
aHAJIM3UPOBAaTh IOJYYEHHbIE pE3yNbTaThl C YY4E€TOM 3aJaHHOM IOTPEHIHOCTH
M3MEPEHUIL; COOTIOIAaTh MPaBUiia TEXHUKU O€30MaCHOCTH NP padoTe C J1abopaTOpHBIM

000pyIOBaHMEM; pPa3JINYaTh OCHOBHBIE MPU3HAKU H3YUYEHHBIX (PU3HUYECKUX MOJEINEH:
MaTepualibHas
TOUYKa, aOCOJIOTHO TBEPJAOE TENO, TOUYEYHBIH HMCTOUHUK CBETA, Jy4, TOHKas JIMH3A,
IUTAaHETapHAsi MOJEIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO $/Ipa; XapaKTEpH30BaTh
IPUHIUIBI IEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOIl HA UX
onucaHus (B TOM YHCIIE: COUIAOMETP, NATYUKHU MOJOKEHUSI, pACCTOSHUS U YCKOPEHUS,
pakeTa, 3X0JIOT, OYKH, IEPUCKOII, (hoToarmapar, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOTI,
J03UMETp, Kamepa BunbcoHa), HCTIONB3ys 3HAHUST O CBOMCTBAaX (PHU3WYECKUX SBICHUN U
HEOOXOuMble (U3NYECKUE 3aKOHOMEPHOCTH; HCIOIb30BaTh CXEMbl M CXEMAaTHYHBIC
PUCYHKHM U3YYEHHBIX TEXHMYECKHX YCTPOMCTB, HU3MEPUTEIbHBIX NpHOOPOB U
TEXHOJIOTUYECKHUX MPOLECCOB MPU PEIICHUN y4eOHO-PAKTUUECKUX 33]1ay, ONTUYECKUE
CXEeMbI JJI1 TOCTPOEHUS] M300pakKeHU B IUIOCKOM 3€pKaje W coOMparolel JMH3E,
OPUBOJUTH NpPUMEpPHl (HAXOIUTh HH(MOpPMALMIO O TpUMeEpax) MPaKTUYECKOro
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B IOBCEJAHEBHOM MKU3HU [UIsl oOecredeHus

28



®enepanpHas padouas mporpamma | dusuka. 7-9 knaccel (6a30BbI YPOBEHB)

Oe3omacHOCTH TMpH OOpalleHnd ¢ TOpubdopaMh U TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHUs1 3JI0pOBbsI M COONIOAEHUS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKpY’KaloIllel cpesie; OCYLIECTBIATh MOUCK MH(pOpManuu (U3HUECKOTO COJIEpIKaHUs B
WnTepHere, camMoCTOSTENbHO (OPMYJIHpYs TOUCKOBBIM 3alpoc, HAaXOOuTh IyTH
onpezesieHus] JOCTOBEPHOCTH MOJIYYEHHOH HH(OpPMAlMM Ha OCHOBE HMEIOIUXCS
3HAHMM W JIONOJIHUTEIBHBIX HUCTOYHUKOB; MCIOJIb30BAaTh MPU BBHINOJHEHUU YYEOHBIX
3aJJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3MYECKOTO COJIEp)KaHUs, CIIPaBOYHBIC
MaTepHuaibl, pecypcel ceTd MHTepHET, BiIafeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MH(GOPMALlMM U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTyl0; CO3/1aBaTh
COOCTBEHHBIE ITMCBMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE HH(pOpManuu u3
HECKOJBKMX HMCTOYHUKOB (DU3UYECKOTO COJEpKaHUs, IyOJIMYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHON WA KCCIEAOBATEIBCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh HM3YYCHHBIM NOHSATHMHBIA amnmapar H3y4yaeMoro paszgena (U3UKA |
COIMPOBOXAATh BBICTYIJICHUE NpE3€HTalUeld ¢ Y4E€TOM OCOOEHHOCTEW ayAUTOpPHUU
CBEpPCTHHUKOB.
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7 KJIACC
Ne HanmenoBanue KomnuectBo | [IporpammHoe coaepxanue OcCHOBHBIE BUBI AEATEIBHOCTA 00YYaIOIIUXCS
/T pa3zenoB U TeEM 4acoB

y4eOHOT0 MpeaMeTa

Pa3znea 1. ®usuka u ee poib

B IO3HAHUH OKPYKaOIIero Mmupa

1.1  ®wuzuka — Hayka o 2 ®duszrka — HayKa o pupoje.  BriaBnenune paznuuuii Mexay (U3MYECKUMHU H
pupoac SIBneHust IIPUPOZIBL. | XUMUYESCKUMU IIPEBPALLICHUSIMU.
Dusneckue sBIeHu: Pacnio3naBanue U Kiaccuuraiys pU3nIecKux
MCXaHUICCKHE, TCIIOBBIC, | gppenpif: MexaHHYECKHX, TEIUIOBBIX,
SJICKTPUICCKHC, MATHUTHBIC, | 5 peprprueckX, MATHUTHBIX M CBETOBBIX.
CBCTOBBIC, 3ByKOBBIC Habnronenue u onvcanne GU3HIECKUX SBICHAN
1.2  ®usMyecKue BEITUYHMHEI 2 DU3UYECKHE BETUYHMHEL. Onpenenenve LIEHBI JIENeHHs ILKAJIbI

N3mepenne puznyeckux
BesnunH. Ousnyeckue
npubopsl. [lorpemHocts
U3MEPEHUN
MexnyHapoaHas cucrteMa
€IMHMUII

U3MEPUTEIHLHOTO MpUoopa.
N3mepenue  JNMHEWHBIX  pa3MepoB TE€l U
MPOMEKYTKOB BPEMEHU C YUETOM MOTPEITHOCTEH.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TeNa.
N3mepenune temriepaTypsl IIpyu HOMOILIH
KUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYPHI.

BrimiosiHEHHE TBOPUYECKUX 3aJaHUM T10 TIOUCKY
CIIOCOOOB M3MEPEHHST HEKOTOPHIX (PU3UMUECKHIX
XapaKTEPUCTUK, HATIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
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00BEKTOB, OOJIBIIINX PACCTOSHUM, MAJIBIX

MpeIaraéMbIxX CIioco00B

MIPOMEKYTKOB BPEMEHU. OO6cyxnaeHue
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1.3. | EcTecTBEeHHOHAYUHBII 2 Kak ¢usuka u gpyrue BoaBimkeHrue THINOTE3, OOBIACHSIOMIMX MPOCTHIE
MCTO ITIO3HAHUA CCTCCTBCHHBIC HAYKHU SIBJICHUSI, HAIIpUMED:
H3yHaroT IPUPOAY. — [OYEMY OCTAHABIMBAETCS ABUKYIIEECS 10
EcrecTBeHHO-HAy4YHBIN . .
TOPU30HTATIBHON MOBEPXHOCTH TEJIO; — MOUYEMY
METOJ TO3HAHUS: .
B JKapKYI0 NIOTOJIy B CBETJION OJEXKIIE
HaOJIOICHHE, TOCTAHOBKA . L
poxJiagHen, yeM B TEMHOM. [Ipensioxenue
Hay4YHOTr'0 BOIIpOCa,
BBIIBHKCHHE THITOTES, CIIOCOOOB MPOBEPKH TUTIOTES.
DKCIIEPUMEHT I10 IIPOBEPKE HpOBCI[CHI/Ie HCCIICIOBAHUS 10 IIPOBECPKE
TUNoTe3, 00bSICHEHUE KaKOMJIMOO TUITOTE3HI.
HaOJIFOAEMOT0 SIBICHHUSL. [TocTpoeHue mpocTeHImx Mojienel Pu3nIecKux
Omucanue $pusngeckux SBJICHUH (B BUJI€ PUCYHKOB UJIM CXEM ), HAIIPUMED
ABJICHHUH C IIOMOIIBIO [aJICHUE MPEIMETA; MPSIMOIMHENHOE
MOZCIICH pacCIpoOCTPaHECHUE CBETA
Htoro mo pazneny 6
Paznen 2. IlepBoHayajibHbIe CBeJ€HUS 0 CTPOEHUM BelllecTBa
2.1 | Ctpoenue BemecTBa 1 Crpoenue BemiectBa: atrombl | HaOmroieHne u uHTEpnperanys OnbIToB,

Y MOJIEKYJIBI, ©X Pa3MEpHI.
OnBITHI, TOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE
BeIlleCTBa

CBHJICTEIIbCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUHM BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJE.

OneHka pa3MepoB aTOMOB M MOJIEKYJI C
UCIOJIb30BaHuEM (hoTorpaduid, MOJTyYEHHBIX
Ha aTOMHOM CHUJIOBOM MHKpockore (ACM) —
naboparopHas padoTa o teme: «OreHka
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JuaMeTpa aromMa METOAOM psioB  (C
HCIIOJb30BaHuEeM (poTorpaduii)y.
Ornpenenenue pa3MepoB MajbIX TEJ

2.2 | JIBmKeHue 5 JIBIKEHNE YaCTHI] Habmronenue u o0bacHEHHE OPOYHOBCKOTO
B3aUMO/ICHCTBUE BeriecTBa. CBsA3b CKOPOCTH | IBMKEHHS U siBNieHus nuddysun. [Ipoenenue u
YaCTHUIl BEIIECTBA JIBMDKCHUS YaCTHIL C 0OBSCHEHHE ONBITOB 10 HAOJIOICHUTO

TEeMITepaTypoi. TEIUIOBOTO paciuupeHus ra3os. [IpoBeaenue u
BpoyHOBCKOE IBMKEHUE, O0OBSCHEHHE ONBITOB 10 OOHAPYKEHUIO CHIT
b dysus. MOJIEKYJIIPHOTO TIPUTSDKCHUS M OTTATKUBAHUS
B3anmoneiicTBe 4acTHII
BEILIECTBA: MPUTSIHKEHUE U
OTTAJIKUBAHUE

2.3 | ArperatHsbie ArperaTHbl€ COCTOSIHUS Onucanue (C UCIOJIb30BAHUEM ITPOCTHIX MOJAEIIECH)

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOCHUE T'a30B,
JKUJIKOCTEW U TBEPJIBIX
(KpUCTAITHYECKUX ) TETT.
B3anmocBsi3p Mexay
CBOWCTBAMU BELIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

OCHOBHBIX Pa3JIM4YUi B CTPOCHUU T'a30B,
KUJIKOCTEU U TBEPIBIX TEI.

OOBsicHEHHE MaJION COKMMAEMOCTH JKUJIKOCTEN U
TBEPJIBIX TEJN, OOJIBIION CKMMAEMOCTH Ta30B.
OObsicHeHuE coXpaHeHUs! POPMBI TBEPABIX TEN U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3BIBAIOIIUX, YTO B
TBEPJIOM COCTOSIHUM BOJIbI YACTHUIIBI HAXOATCS B
CpEeIHEM Jaibllle APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
OCOOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJBI U
CYILIECTBOBAHHEM BOJHBIX OPTaHU3MOB
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(MC — 6uonorus, reorpadusi)

Wroro no pazneny 5

Pa3nea 3. /IBukeHue U B3aUMOAECTBHE TeJl
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3.1 | MexaHnudeckoe Mexanndeckoe nBmxkeHue. | McciaemoBanue paBHOMEPHOTO JIBYKEHUS,
ABHIKCHHC PagHoMepHOE 1 ONPEAEICHHUE €r0 MPU3HAKOB.
HEPABHOMEPHOC ABIKCHNC. | HaG 0 1eHMEe HEPABHOMEPHOT'O JIBUKEHHUS 1
Cropocts. Cpenmsis OTIpe/IeTICHUE €Tr0 OTJIMYUI OT PAaBHOMEPHOTO
CKOPOCTb TIpH
JIBUKCHHSL.
HEPaBHOMEPHOM JIBH)KCHHUMU.
. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHKCHUS
Pacuér mytn u Bpemenu
(1apuka B KUJIKOCTH, MOJIETTH DJIEKTPUUECKOTO
JIBUKCHHS
aBTOMOOWJIS U T.1.).
Onpenenenue CpeIHEN CKOPOCTH CKOJIbKEHUS
OpycCka Wi IIapyKa 1Mo HaKJIOHHOM ITIOCKOCTH
Pemenue 3amau Ha onpeieieHHe My TH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBIKEHUSI.
AHanu3 rpadMKoOB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMCHH
3.2 | Uuepnus, Macca, Asnenue unepuuu. 3akoH | OObsICHEHUE U MPOTHO3UPOBAHUE SIBJICHUM,

IINIOTHOCTB

vHepuuu. Bzaumopencraue
TeJ KaK MPUYMHA U3MEHECHUS
CKOPOCTH JIBMKCHUS TEJL.
Macca kak mepa
WHEPTHOCTH TeJa.
IInoTHOCTH BellecTBa.

CBs13b IIIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eJIMHUIIE 00BEMA

BEIIECTBA

00YCIOBJICHHBIX MHEPITUEH, HATIPUMED, YTO
MIPOUCXOJUT MPU TOPMOKEHUHU UIIA PE3KOM
MaHEBpE aBTOMOOWIIS, TOUYEMY HEBO3MOXHO
MTHOBEHHO MPEKPATUTh ABUKEHUE HAa BEJIOCUTICE
WA caMOKaTe U T. .

IIpoBeneHre U aHAIU3 OMBITOB,
JIEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTHU
JIBU>KCHUS TEJla B PE3yJIbTaTe JECUCTBUS HA HETO
JIPYTUX TeIl.

Pemenue 3ama4d Ha onpeiesieHre MacChl TeJa, €ro
00BbEéMa U INIOTHOCTH.
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[IpoBeneHne 1 aHAJIN3 OTBITOB,
JICMOHCTPHUPYIOIINUX 3aBUCHMOCTD U3MEHCHHSI
CKOPOCTH TeJia OT €r0 MacChl MpH
B3aUMOJIeHCTBHH Tell. MI3MepeHre Macchl Tena
Pa3ITUYHBIMH CTIOCOOAMH.

OmnpeneneHre TNIOTHOCTH TeJla B PE3yJIbTaTe
M3MEPEHHS €r0 MacChl U 00bEMa
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3.3

Cuna. Buaper cun

14

Cuna kaKk XapakTepucTuKa
B3aHUMOJECHUCTBUSA TEI.

Cuiia ynpyrocTty u 3aKOH
I'yka. U3mepenue cuibl ¢
MOMOILBIO TMHAMOMETPA.
SIBreHME TATOTEHUS U CUjIa
TsokecTu. Cuna TSHKECTH Ha
JPYTUX TIJIaHETaXx.

Bec Tena. HeecoMocTs.

Cnoxenue CHII,
HaIpaBJICHHBIX 10 OJHOM
IIPSMOM.

PaBHOnelicTBYIOIIIASA CUIT.
Cuina tpenus. Tpenune
CKOJIB)KEHUS U TPEHUE
nokos1. TpeHnue B nmpupome
Y TEXHUKE

N3yyeHue B3auMOIEUCTBUS KaK MPUYUHBI
U3MEHEHUs1 CKOPOCTH TeJla WU €T0 e(hopMalnH.
OnucaHue peaibHbIX CUTYalluid B3aUMOICUCTBUS
T€JI C IOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJHUTCS
HOHSTHE U N300paKEHNUE CUIIBI.

N3yuyenue cunbl ynpyroctu. ccnenoBanue
3aBUCUMOCTH CHJIbl YIIPYTOCTU OT yJIJIMHEHUS
PE3MHOBOIO  IIHypa WU TNPYXKHHBL  (C
MOCTpOeHUEM rpaduka).

AHanmu3 NPAKTUYECKUX CUTYyalMil, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs mMsi4a, KpOCCOBOK, BETOK JIepeBa U
Ap.).

AHanu3 cuTyalui, CBI3aHHBIX C SIBICHUEM
TATOTEHUS.

OObsicHeHUE OpOUTAIIBHOTO IBUYKEHUS TJIAHET C
VCITOJIb30BAHUEM SIBJICHUS TATOTEHMS U 3aKOHA
WHEPLIH.

N3mepenue Beca Tena ¢ HOMOLIbI0 JUHAMOMETPA.

O60cHOBaHKE ATOTO CIOCO0A U3MEPEHUS.
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AHanu3 1 MOJEIIMPOBAHNUE SIBJICHNS HEBECOMOCTH.
DKCIEPUMEHTAIBHOE NIOJIyYCHHUE ITPAaBUIIA
CJIOXKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOM
npsiMoid. OnpeieNieHne BETUYUHBI
PABHOJECHUCTBYIOLIEH CHIL.

N3yuyeHue cuibl TPEHUS CKOJIbKEHHS U CHIIBI
TPEHUS TIOKOS.

HccnenoBanue 3aBUCHMOCTH CUIIBI TPEHUST OT
CWJIBI JJABJICHUS U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaIN3 MPAKTUYECKUX CUTYaALlUH, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CLIOCOOBI €€ YMEHBIICHUS WIH
YBEIMYEHHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOMIIS, UCTIOJIb30BaHUE
MOJINITHAKOB, IJIABAHUE BOJHBIX KUBOTHBIX U
1p.). Pemenue 3aau ¢ CNoap30BaHUEM
dbopMy1 a1 pacuéra CUIIbI TSXKECTH, CUITBI
YIOPYTOCTH, CUJIBI TPEHUS

Hroro no pazneny 21

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH U ra30B
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4.1

Hasnenue. [lepemaua
JaBJICHUS TBEPAbIMU
TeJIaMU, KUJIKOCTIMHU U
razamu

Hasnenue. CriocoObl
YMEHBIICHHS U YBEITHYCHUSI
nasnenus. JlaBieHue raza.
3aBHCHMOCTb JIaBJICHUS Ta3a
oT 00bEMa, TeMIepaTyphl.

AHanu3 u 00bSICHEHHE OTBITOB U MPAKTUYECKUX
CUTYyAIIH, B KOTOPBIX MPOSIBIISIETCS CHJIA
TaBIICHUSI.

ObocHOBaHME CITIOCOOOB YMEHBIICHUS U
YBEIUYCHUS JTaBIICHHSI.

I/ISY‘IGHI/IG 3aBUCHMMOCTH JaBJICHHA I'a3a

Ilepenaua naBneHus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMU U Ta3aMH.
3akon Ilackans

OoT 00bEMa U TeMIIepaTyphl.

N3yuenne ocoOEHHOCTEM Nepeiaun JaBJICHUs
TBEPJBIMU TEJIAMH, KUIKOCTSIMU U Ta3aMHu.
O06ocHOBaHUE PE3yJbTATOB OINBITOB
O0COOEHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
KHUJKOM U ra3000pa3HOM COCTOSIHUSIX.
DKcnepuMeHTAIbHOE 0Ka3aTeIhCTBO 3aKOHA
[Tackass.

Pemienue 3a1au Ha pacy€T AaBIEHUS TBEPAOTO
Tena
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4.2 | JlaBneHue KUJIKOCTH 3aBUCUMOCTb JaBJICHUS HccnenoBanre 3aBUCHMMOCTH JTaBJICHUS JKUJIKOCTH
JKHJIKOCTU OT TIIyOHHBI. OT IIyOWHBI IOTPYKEHUS U IIIOTHOCTH JKUIKOCTH.
ITHeBMaTHYECKHE MAIIIMHBI. HaOmronenne u 0OBSCHEHHE THAPOCTATUYECKOTO
I'mapocraTiaeckuii napagoKca Ha OcHOBe 3akoHa ITackans.
napagokc. Coolbuaromuecs
N3ydenne cooOmarmmxcsi CoOCy10B.
cocynbl. ' mapaBnuueckue .
Pemienue 3amau Ha pacy€T AaBICHUS KUJIKOCTH.
MEXaHU3MBbI g
OOBsiICHEHUE TIPUHITUTIA ISHCTBUS
TUAPABINYECKOTO Mpecca, MHEBMAaTHYECKUX
MaIIIHH.
AHanmm3 1 00bsICHEHHE MPAKTUISCKUX CUTYAIIHH,
JIEMOHCTPUPYIOLIUX TPOSIBJICHUE JABJICHUS
KUJIKOCTHU U 3akoHa [Tackaisi, Harpumep
MPOIIECCOB B OPraHU3ME MPU TITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe Atmocdepa 3emu u DKCIepuMEeHTaIbHOE OOHApYKEHHE aTMOC(PEPHOTO
JAaBJICHUC aTMOC(bepHoe JaBJICHUC. aBJICHUA.

[IprumHBI Cy1IECTBOBAHMS

Amnann3 1 00bsICHEHHE OITBITOB U IMPAKTHYCCKUX
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BO3AYIIHON 000JIOUKHU

3emmu. OnbiT Toppuuenu.

N3mepenne armochepHOTO
JIaBJICHUS. 3aBUCUMOCTD
aTMoc(hepHOTO TaBJICHHUSI
OT BBICOTHI HAJl yPOBHEM
mopst. [Ipubopsr st
U3MepeHust arMoc(hepHoro
TABJICHUS

CUTYaIIHii, CBI3aHHBIX C IEHCTBUEM aTMOC(HEpPHOTO
JTABJICHUS.

OOBbsicCHEHUE CyIIECTBOBAHUS aTMOC(eEphl Ha
3emile 1 HEKOTOPBIX IIAHETax WIH €€

OTCYTCTBHUs Ha IPYruX IUIaHeTax u JIyHe.
OObsicCHEHUE N3MEHEHHSI INIOTHOCTH aTMOC(hEpPHI

C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JTABJIEHUS OT BBICOTBHI.

Pemenue 3aa4y Ha pacuér atMochepHOro

JaBJICHUA.

N3y4enne yctpolicTBa 6apomeTpa-aHeponaa
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4.4 | JleiicTBUE XUIKOCTH U 7 JleficTBHE KUAKOCTH M Ta3a | DKCIEPUMEHTAIILHOE OOHAPYKEHUE JCHCTBUS
rasa Ha IOT'PYKCHHOC Ha TOTPYXEHHOE B HUX JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.

(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ter.
Bo3znyxonnaBanue

JEUCTBYIOLIEN HA TEJIO, IOTPYKEHHOE B
KUJIKOCTb.

[IpoBenenue u 00CyKIEHUE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JCUCTBYIOIICH HA TEIO

B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B
’KUJIKOCTh YaCTH TeJIa U OT TUIOTHOCTH
YKUJTKOCTH.

Ilposepra me3zasucumocmu GvlManKu8aroujell
cunbl, oelicmayroujell Ha meno 8 HCUOKOCHU,
om maccol meud.

HccenenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT
00BbEMa MOTPYKEHHON B KUIKOCTh YACTH TETA.

Pemenue 3a1a4 Ha NpUMEHEHKE 3aKOHA ApXHUMea
1 ycioBuUs 1aBanus Tei. KoHCcTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIpELIEIICHUE €€ TPY30IOABEMHOCTU

Hroro no pazneny 21

Paszgen S. PaGoTra n MOIIHOCTB. JHeprus
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5.1

PaboTa 1 MOIIHOCTE

Mexannueckas padboTa.
MoI1HOCTh

DKCIIEpUMEHTAIIBHOE OIIPENEIICHUE
MEXaHUYECKON pPadOThl CUJIBI TSKECTU

IIPU TAJICHUU TEJIa U CUJIBl TPEHUS IIPH
PaBHOMEPHOM IIEPEMEILIECHUN Tela 10
TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér mommuoOCTH, pa3sBUBaEMOM NPU NMOIBEME IO
JICCTHULE.

Pemenue 3amay Ha pacy€T MEXaHUUECKOU PabOTHhI
Y MOLIHOCTH

5.2

HpOCTI)IC MCXaHHM3MBI

IIpocTbie MEXaHU3MBL:
phIyar, 0JI0K, HaKJIOHHAs
IJI0CKOCTH. [IpaBuio
paBHOBECHS pblyara.
IIpumeHenue nmpasuna
PaBHOBECHS pblUyara K
0J10Ky. «30JI0TO€ MPABUIIO»
Mexanuku. KIIT/] mpocTeix
MexaHu3MOB. [IpocTeie
MEXaHU3MbI B OBITY U
TEXHUKE

OrnpenesieHUE BBIMTPHIIIA B CUJIE TIPOCTHIX
MEXAaHU3MOB Ha MPUMEPE pblyara, MoJBMKHOTO U
HETIOABMKHOTO 0JIOKOB, HAKIIOHHOM IIOCKOCTH.
HccnenoBanue ycioBUs paBHOBECHS pblUuara.
OO6HapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3JIMYHBIX HTHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMBIX B OBITY M TEXHHKE, a TAK)KE B
KHBBIX OpraHu3Max.

DKCIepUMEHTAIbHOE J0KAa3aTeIbCTBO PABEHCTBA
paboT MpU MPUMEHEHUHU MTPOCTHIX MEXaHU3MOB.

Onpenenenue KII/] HaKTOHHON MIOCKOCTH.

Pemenune 3a1a4 Ha npUMEHEHUE MPaBUIIa
paBHOBecHs pbruara u Ha pacuér KIIJ]
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5.3 | Mexanunyeckas 4 MexaHnueckasi SHEpPrusi. DKCIEPUMEHTAIBHOE ONPENEIEHNE U3MEHEHUS
SHCPrus Kunernyeckas u KMHETUYECKOW M MOTEHIIMAIbHON YJHEPTUH TEJIA
IIOTCHIHAIbHAA SHCPIHA. TIPU €r0 CKaThIBAHWH 10 HAKJIOHHOW TIJIOCKOCTH.
IIpeBpalenue OHOTO BUIA | bopyymupoBaHie HA OCHOBE HCCIEIOBAHUS
MEXAHUYECKON DHEPTUU B .
_ 3aKOHA COXPAHEHUS MEXaHUYECKON JHEPTUH.
JIpyrou. 3aKOH COXpaHEHUS
OO6cyKaeHue rpaHull MPUMEHUMOCTH 3aKOHA
SHEPIrUd B MEXAHUKE
COXPAHEHHUS YIHEPTUU.
Pemenne 3amau ¢ UCIONb30BaHUEM 3aKOHA
COXPaHEHHUsI SHEPruu
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
8 KIIACC
Ne HaumenoBanue KomuuectBo | Ilporpammuoe copepxanue | OCHOBHBIE BUABI JESTEIBHOCTA 00YUIAIONTUXCS
o/ | pa3aciaoB M TEM 4acoB
y4eOHOTO TIpeIMeTa

Pa3nea 1. TemsioBbIe ABJICeHUSA
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1.1

Ctpoenue u cBOMCTBa
BEILECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTRA.
Macca u pazMepsl aTOMOB H
MoJieKyJ. OMbITHI,
MOATBEPKIAOIINE OCHOBHBIC
MOJIOKEHHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH.

Mopaenu TBEPAOTO, JKUAKOTO
U Ta3000pa3HOTO COCTOSIHUMN
BEILIECTBA.
Kpucrannnueckue n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB T'a30B,
KUJKOCTEW U TBEPABIX TE HA
OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KMHETUYECKON
teopuu. CMaurMBaHuE 1
KaWUISIPHBIC SBICHUS.
TeruioBoe pacimpesue u
cKaTue

Ha6J'II-OIL€HI/I€ U UHTCPIIpETAllUsA OIIBITOB,
CBHUICTCIIbCTBYIOIITUX 00 dTOMHO-MOJICKYJIAPHOM
CTPOCHHUHU BCIICCTBA: OIIBITHI C paCTBOPCHHUCM
Pa3JINYHbIX BCIICCTB B BOAC.

Pemenue 3ada4d I10 OOCHHUBAaHHUIO KOJIMYCCTBA
dTOMOB WJIN MOJICKYJI B CIMHUIIC 00BEMa
BCIICCTBA.

AHaJIM3 TeKCTa APEBHUX aTOMHUCTOB (HaIpuMep,
¢parmenTta nosmel Jlykperus «O npupoje
BEICi») C U3JI0KEHHEM 000OCHOBAHMI aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OeHka
yOeAUTEIHLHOCTH 3TUX 00OCHOBAHUM.
OOBbsicHEeHNE OPOYHOBCKOTO JBHIKCHHUS, SIBJICHUS

mudy3un u pa3nuuuil Mexa1y HUMU Ha OCHOBE
MIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU
CTPOCHHS BEIEeCTBA.

OOBsiCHEHHE OCHOBHBIX Pa3IMYHMKi B CTPOCHUHU
ra3oB, KUJKOCTEN U TBEPIBIX TEN C
HCIIOJIb30BAHUEM TOJIOKCHUI
MOJIEKYJISIPHOKMHETUYECKOW TEOPUH CTPOCHUS
BeiecTsa. [IpoBenenue onbIToB 10
BBIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIA
WJIM caxapa.
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[IpoBenenre u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOUTUX KalWJUISPHbBIC SBICHUS 1
SIBJIEHHE CMaYHBaHM.

OOBsiICHEHUE PO KaUJUIAPHBIX SBICHUN IS
MOCTYIUICHUS BOJIbI B OPTaHU3M PACTECHUM.
HaOnronenue, npoBeneHue U 00bSICHEHUE
OIIBITOB MO HAOIIOAECHUIO TEINIOBOI'O
pacuIMpeHus ra3oB, XKUAKOCTEN U TBEP/BIX TEIL.
OOBsicHeHHE coXpaHeHH 00bEéMa TBEPBIX Tel,
TEKYUECTH >KUIKOCTH (B TOM YHCIIE, pa3HUIIBI B
TEKYYECTH JIUIS PAa3HBIX KUJIKOCTEH), JTaBIICHHS
rasa.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEéMa u
HarpeBaHus WIN OXJIXKIEHUS, U UX 00bSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHUSI.
AHaJIN3 MPAaKTUYECKNUX CUTyall, CBSI3aHHBIX CO
CBOMCTBaMHU ra3oB, )KMJIKOCTEU U TBEPIBIX T
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1.2

TennoBbie IpoLECCHI

21

Temneparypa. CBs3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactul. BHyTpeHHss
sHeprusi. CrnocoObl
VM3MEHEHMS BHYTPEHHEN
SHEPIUH: TeIIonepesaya u
coBepIieHrne padoTel. Buapl
TEIIoNEepeaaun:

O06ocHOBaHME MMPABUI U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJT TeMIepaTyphl.

HaoOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHNE BHYTPCHHEH
DHEPI'uM Teja B pe3ysbTaTe TeIIonepeaadn 1
pabOThl BHEITHUX CHII.

HabGmonenne n o0bSICHEHHE ONBITOB,
00CYXJICHHE MMPAKTHYECKUX CUTYaITHH,
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TCILIOIIPOBOJHOCTD,
KOHBCKI U, U3TTYUCHHUC.

KonuuecTBO TEMIOTHI.

VY nenpHasg TENI0EMKOCTh
BelllecTBa. TemiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oamanca. IlnaBnenue n
OTBEP/ICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VnenpHas TemjaoTa
IUIaBJICHHUS.
[Tapoo6pa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunenwue. Y nenpHas Teniaora
napooOpa3oBaHUsl.
3aBUCHUMOCTb TEMITEPATYPBI
KHIICHUS OT aTMOC(EpHOTO
JIaBJICHUS.

BnaxuocTts Bo3ayXa.
DHeprus TOIUIUBA. Y elbHas
TEIJIOTA CTOPAHUS.

[TpuHumB paboThI
TerioBbixX apurarenend KI1J{
TEIUTOBOTO JIBUTATEIS.
TennoBble ABUTATENN U

JEMOHCTPHUPYIOIINX Pa3JIUIHBIC BHJIBI
TeIUIONEepeIaun: TETJIOMPOBOAHOCTb,
KOHBEKITHIO, N3JTyYCHHE.

HccnenoBaHue sIBICHUS TEIUIOOOMEHA MPHU
CMEIIIMBAHUU XOJIOTHOU U TOPsTUEH BOJIBI.
Hab6nrogeHune ycTaHOBICHUS TEIIIOBOTO
PaBHOBECHUS MEX/y TOpsiueid U XOJI0THON BOJIOH.
Omnpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, TOJYYEHHOT'O BOJIOM MPHU TEIIO0OMEHE
C HAarPEThIM METATUICCKUM ITUITHHAPOM.
Omnpenenenue (M3MepeHue) yaeabHON
TEMJIOEMKOCTH BEIIECTBA.

Pemenue 3amay, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH TIPU
TerI000MeHe.

AHanu3 cutyanui mpaKTUIecKoro
MCITIOJIb30BAHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepHuasoB, HAPUMED, B MEIIIX
HEProcOepeKCHUsI: TEIIIOU3OIISIHSA,
sHeprocOeperaroIre KphIii,
TEPMOAKKYMYJISITOPHI U T. 1. HabGmronenue
SIBJICHWH MCTIAPEHUS U KOHJICHCAIINH.
HccnenoBanue nmporecca UCIAPEHHST Pa3InIHBIX

JKUJIKOCTEN.

OObsicHEeHUE SBJICHUH WCTIAPEHUS U KOHJEHCAITUN
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Ha OCHOBC aTOMHO-
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3alIMTa OKPYKAIOIIECH
Cpelbl.
3aKOH COXpaHEHUus U

IpeBpallleHus] HEPruu
B TEIUIOBBIX Mpolieccax

MOJIEKYJIIPHOTO YUEHUS.
HabGnronenue u o0bsicCHEHHE poLecca KUIMEeHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypbl
KUICHUS OT JaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTEIBHON
BJIQXKHOCTH BO31yXa.

Habmroienue npoiiecca miaBjieHus
KPUCTAJJINYECKOIO BELIECTBA, HAIIPUMED, JIbJa.
CpaBHeHME MPOLIECCOB TIJIABJICHUS
KPUCTATMYECKUX TeJl M Pa3MsTYCHHS TIPH
HarpeBaHuU aMOPQHBIX TEIl.

Omnpenenenue (M3MEpeHUE) yIeTbHON TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHEHHE SIBICHUU TUIABICHUS W
KPUCTAITN3AIUT Ha OCHOBE
aTOMHOMOJIEKYJIIPHOTO YUEHHUSI.

Pemenwne 3amad, cBSI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUTONepeauy MIPH MJIaBICHUN U
KPUCTAJTM3AUH, UCTIAPEHUH U KOH/ICHCALIUH.
AHanu3 cuTyauil NpakTUYECKOTO MPUMEHEHUS
SIBIICHUH TINIABJICHUS M KPUCTAJUTN3AIINH,
HaIpUMep, MOITYyYeHHE CBEPXUUCTHIX
MaTepUasoB, CoJieBas IpejKa u JIp. AHAIN3
paboThl U OOBSICHEHHE TTPUHIIAIA JCHCTBHS

51



denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

TCIIJIOBOI'O ABUI'ATCIIA. Breruucnenue
KOJIN4YCCTBA TCIIJIOTHI,
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BBIJICJISIFOIIETOCS [PU CTOPAHUU PA3TUUHBIX
BU10B ToriuBa, v KII/] neurarens. OOcyxaeHue
9KOJIOTHYECKHUX MOCJICACTBUM UCIIOIb30BaAHUSA
JIBUraTelieid BHYyTPEHHETO CrOpaHMsl, TETIOBBIX U
TUIPOJIEKTPOCTAHIIAM

Hroro no pazneny 28

Pazgesa 2. JjekTpuiyecKkue 1 MAarHUTHbIC SIBJICHUS
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2.1

DIeKTpUYEeCKUe
3apsiIbL.

3apsiKeHHBIE TeIa U UX
B3aMMOJICHCTBHS

Onektpuzauus Ten. [Isa
poaa IEKTPUIECKUX
3apsAnoB. Bzaumonaerncreue
3apSKEHHBIX TEJl.

3akoH KynoHa (3aBUCUMOCTb
CHUJIbI B3AMMOJICVCTBHUS
3apsHKEHHBIX T€NT OT
BEJIMYMHBI 3apsIIOB U
PACCTOSIHUSI MEXKTY TEJIAMH).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
ANEKTPUYECKOTO TOJIS.
[IprHIMD cyniepnio3uuun
ANEKTPUUECKUX Mojer (Ha
KaueCTBEHHOM YpPOBHE).
Hocurenn snexkrpuuecknx
3apsioB. DJIEMEHTAPHbBIN
AIEKTPUYECKUN 3apsi.
CrpoeHnue aroma.
[IpoBoHMKY 1

Habmronenue u nmpoBeieHrEe ONBITOB TI0
BJICKTPU3ALMHU TEJ IPU CONPUKOCHOBEHUU U
VHIYKIUEH.

Habmronenue u o0bsICHEHNE B3aUMOICHCTBHUS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.

OOBbsicHEHHE IMpUHIOUIIA IIGfICTBH?I QJICKTPOCKOIIA.

OOBsiCHEHHUE SBIICHUM JICKTPU3ALMKU TIPH
CONIPUKOCHOBEHUH T M MHAYKIIUECH C
HCIOIB30BAaHNEM 3HAHUN O HOCHUTEIISAX
ANEKTPUYECKUX 3apsIIOB B BEIIECTBE.
Pacno3naBanmne u 0ObsICHEHHE SABJICHUMN
AJICKTPU3AIIMU B TIOBCETHEBHOM KU3HHU.
Habmronenne n o0bSICHEHNE ONBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPaHCHUS
ANEKTPUIECKOTO 3apsa.

Habuto1eHue onbITOB 0 MOAETUPOBAHUIO
CUJIOBBIX JINHUW 3JEKTPUYECKOTO TOJIS.
HccnenoBanue AeNCTBUS JJIEKTPUUYECKOTO MOJIA
Ha NPOBOJAHUKHU U JUDJIEKTPUKHU

JTADJICKTPUKHU. 3aKOH
COXPaHEHMS AJIEKTPUUECKOTO
3apsaa
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2.2

IlocTossHHEBII
AIEKTPUUECKUHN TOK

20

DIEKTPUYECKUI TOK.
VYcaoBus CyiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cTouyHUKY TTOCTOSTHHOTO
ToKa. JlercTBus
AJIEKTPUYECKOTO TOKa
(TeTuIoBOE, XUMHUUYECKOE,
MarHuTHOE).
DJIEKTPUYECKHI TOK B
KUJKOCTSIX U razax.
Dnextpuueckas nens. Cuna
TOKa. DJIEKTPUUECKOE
HaIpsKEHUE.
ComnpoTusiieHue
MIPOBOJHUKA. Y JETBHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 11 yyacTka
uenu. [TocnenoBarensHoe u
napauiesIbHOE€ COeIMHEHUE
npoBOJHUKOB. PaboTa u
MOIITHOCTb AJIEKTPUUYECKOTO
TOoKa. 3akoH [[xoymns—
Jlenna.

DJIEKTPUUECKUE TIETTU U

HaOnronenue pa3nuyHbIX BUAOB ICUCTBUS
ANEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICUCTBUS B IOBCEIHEBHOM KU3HMU.
Hab6mronenne BO3HUKHOBEHUS Ta30BOTO pa3psiia
U DJIEKTPUUECKOTr0 TOKa B kujkoctu COOpKa u
WCTBITAHUE JICKTPUUECKOM LIETU TOCTOSHHOTO
TOKa.

N3mepenue cuiibl TOKa aMIIEPMETPOM.
N3Mepenune 3MeKTpUYeCKOTO HAPSKEHUS
BOJIETMETPOM.

[IpoBeneHne u 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
AJIEKTPUYECKOTO COMPOTUBIIEHUS] IPOBOAHUKA OT
€ro JIJIMHBI, IIOAAU TONEPEYHOr0 CEYEHUsI U
Marepuara.

HccnenoBanre 3aBUCUMOCTHU CUJTBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT COMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS Ha
pe3ucrope.

IIpoBepka npaBuiia CIOKEHUS HAPSKEHUN TIPU
MOCJIEIOBATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

ITpoBepka npaBuiia s CUIIbI TOKA TIPU
MapaJyIeIIbHOM COEAUHEHUN PE3UCTOPOB.
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OTPEOUTEH
AIEKTPUYECKOUN JHEPTUH B
onITy. KopoTkoe
3aMBbIKaHUE

AHanM3 CcuTyauuyd IOCJHENOBATEIBHOTO U
[IapaJuIeIbHOTO COEAWHEHMS IPOBOJHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3amay ¢ ucnoap3oBaHueM 3akoHa OMa u
dbopMy1 pacuéra MEKTPUIECKOTO
COIPOTHUBIICHUSA TP IIOCIIEN0BATEIIBHOM U
[1apajuIeIbHOM COEIMHEHUU IIPOBOJIHUKOB.
Onpenenenne pabOThI JIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Onpenenenne MONTHOCTH JJIEKTPUYECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKa 4epe3
JAMIIOYKY OT HampspkeHus Ha Hell. OnpeneneHue
KII/] marpeBares.

HccnenoBanue npeoOpa3oBaHUs JHEPTUU MPU
oAbEME Ipy3a JIEKTPOIBUTATEIIEM.
OObsicHEHUE YCTPOMCTBA M MPUHIIUTIA JIEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX PUOOPOB.
OObsicHEHUE IPUYKUH KOPOTKOTO 3aMbIKaHUS U
MIPUHLININA IEVCTBUA IUIABKUX MPEAOXPAHUTEIICH.
Pewienue 3a1a4 ¢ UCIONb30BaHUEM 3aKOHA
Jxoyns—Jlenna
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2.3

MarsuTHbIC SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumonetiictBue
MMOCTOSIHHBIX MarHUTOB.
MarauTHoOe mojJe.

MarauTHoe 11oJjie 3eMiIu

I/ICCJ'IeI[OBaHI/IC MardmMTHOI'O BBaHMOHCﬁCTBHH
IIOCTOAHHBIX MarHuTOB.

I/I3yquI/Ie MAarguTHOTI'O ITIOJIA IIOCTOSAHHBIX
MAaravuToB IIpHU UX O6T)CI[HHCHI/II/I H pa3acCIICHUN.
I/ICCJIGIIOBaHI/Ie MarouTHOI'O BSaHMOﬂeﬁCTBHﬂ
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emiie. OnbIT Dpcrena.
MarauTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHuToOB B
TeXHUKe. [leficTBre
MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATETb
MIOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATEIIEN B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE

IIOCTOAHHBIX MAarHuTOB.
I/I3yquI/Ie MAarguTHOTI'O ITIOJIA IIOCTOSAHHBIX

MarHuTOB MPU UX OObEIMHEHUU U pa3JIeJICHUH.
IIpoBeaeHUE ONMBITOB MO BU3yaTU3AIMH MOJIA
MOCTOSIHHBIX MarHUTOB.

N3ydeHue sBIICHUS HAMarHUYMBaHUS BEIIECTBA.
HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIHAX
3aBUCUMOCTb CUJIbI B3aUMOJICVCTBUS KaTyIIKA C
TOKOM W MarHuTa OT CUJIbl ¥ HAIIpaBJICHUS TOKa B
KaTyIIIKe.

AHanu3 cuTyauuil IpakKTUYECKOTo MPUMEHEHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEIUIINHE).
N3ydeHue neicTBus MarHUTHOTO TIOJIST Ha
MPOBOJIHUK C TOKOM.

N3ydeHne nercTBUs SJIEKTPOIBUTATEIIS.
N3mepenne KII/] anexrpoaBuraTreabHOR
YCTaHOBKH.

Pacrio3zHaBanue U aHanu3  pasiIMYHBIX

NIPUMEHEHU N AJIEKTPOIBUTATENIEN
(TpaHcmiopT, OBITOBBIE YCTPOMCTBA U JIP.)

58



denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

2.4 | DnekTpoMarHuTHas 4 Omnbitel @apanes. SAsnerane | ONBITHI O UCCIAEAOBAHUIO SBJICHUS
WHTYKIIHS AIEKTPOMATrHUTHOM AIEKTPOMATrHUTHOW MHIYKIIMH: UCCIICIOBAaHUE
uHaykiuu. [Ipasuno Jlenna. | u3aMeHeHHH 3HAUCHUS ¥ HAIPaBJICHUS
DNeKTpoTreHepaTop. WHAYKIIMOHHOTO TOKa
CniocoObl oJTy4eHust
AIEKTPUYECKON IJHEPTHH.
DNEKTPOCTAHIINN Ha
BO300HOBIIIEMBIX
HMCTOYHHUKAX SHCPTHH
HToro o pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KVIACC
Ne HanmenoBanne KomuuectBo | IIporpamMmmuoe conepxanue | OCHOBHBIE BUJIbI IEATEIBHOCTH O0YUYarOIINXCS
/1 pa3zenoB U TeEM 4acoB
y4eOHOTro MpeaMeTa

Pasznena 1. Mexannueckue siBJICHUS
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1.1

Mexanunueckoe
JIIBIDKEHUE U CIIOCOOBI
€r0 ONMUCAHUA

10

MexaHnueckoe ABUKEHHUE.
MarepuranbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKCHHUS.
PaBHOMepHOE

prIMOJ’IHHGﬁHOG JABHKCHUC.

Hepasnomepnoe

prIMOJ’IHHGﬁHOG JABHKCHUC.

CpeI[H}I}I N MTTHOBCHHaAs
CKOpPOCTHB TCJIa IIPH

HCPAaBHOMCPHOM ABHKCHHUU.

Yckopenue.
PaBHOyCKOpEHHOE

IIPSIMOJIMHEWHOE JIBUKECHUE.

CBo0Oo0IHOE TT1aJIEHHE.
OmprTel ["annnes.
PaBHOMEpHOE NBHXKEHHE
110 oKpyx’Hocth. [lepuon
¥ 9acToTa oOpaIieHus.
JIunenHas u yriosas
CKOPOCTH.

AHanu3 1 00CyXIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHKEHUSI.

OO6cy>xaeHue rpaHull IPUMEHUMOCTH MOJIETH
«MaTepualbHas TOUKay.

Onucanre MEXaHUYECKOTO ABUKCHUS
pa3IMYHBIMU crI0c00aMu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHanu3 J>KU3HEHHBIX CHUTyallui, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIHHOCTh MEXaHUYECKOTO
JIBYKEHUSL.

Habmoienne MexaHn4ecKoro JBMKCHHS Tea
OTHOCHUTEIIFHO pa3HbIX Ten oTcuéra. CpaBHEHHE
NyTEN U TPAEKTOPUM JBUKEHHS OJTHOTO U TOTO
’Ke TeJla OTHOCUTEIIFHO Pa3HBIX TE OTCUETA.
Ananus tekcta ["anuses 06 OTHOCUTEIBHOCTH
JBUKCHHUSI;, BHITIOJIHEHUE 33aHUN TIO TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeiHell CKOPOCTHU CKOIbKEHUS
Opycka WIv ABW)KCHHUS IIapyKa 10 HAKIOHHON
TUIOCKOCTH.

AHam3 1 00CyXKJIeHHE CIOCO00B

61



®enepanpHas padouas mporpamma | usuka. 7-9 kinaccel (0a30BbIN YPOBEHB)

LlenTpocTpeMurenbHOE
YCKOpEHHUE

MPUOIMKEHHOTO OTNPEIEICHUS] MTHOBEHHOMN
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapuKa B )KHIKOCTH, MOJACIIU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Onpenenenue myTy, MPOUIECHHOTO 3a JaHHBIN
MMPOMEKYTOK BPEMEHHU, U CKOPOCTH TEJIA 0
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O
JIBIOKCHUSI OT BPEMEHH.

OO6cyKaeHne BO3MOXHBIX TPUHITUIIOB ICUCTBUS
PUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

Briuncnenue myTyu U CKOpOCTU MPpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEITHOM JABUKEHUU
TeJa.

Onpenenenue NpoaeHHOTO MyTH U YCKOPEHUS
JIBHO>KCHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O MPSIMOJIMHEHOTO
JIBUKEHHUS Tela OT BpeMeHU. [Ipogepka
2unomeswl: eciu npu pagHoyCKOPEeHHOM
08udICeHUU 0e3 HauanbHOU CKOPOCU nymu
OMHOCAMCS KAK P50 HEeYEMHbIX Yuces, mo

COOMBEMCMBYIOWUE NPOMENCYMKU BPEMEHU
OOUHAKOBYI.
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OrnpeneneHue yCKOpeHHUsl Tela MpHU
PAaBHOYCKOPEHHOM JIBHXKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

N3mepenue nepuojia 1 4acTOThI OOpaIieHus
TeJa Mo OKPY>KHOCTH.

Omnpenenenre CKOPOCTH paBHOMEPHOTO
JBIDKEHUS TeJia TI0 OKPY>KHOCTH. Perenne
3aJlay Ha OIpeeICHNe KHHEMATUYECKUX
XapaKTEPUCTUK MEXAHUYECKOTO JIBHIKCHHUS
pasTUYHBIX BUIOB. Pacio3naBanue n
MpUOIMKEHHOE ONMCAHNUE PA3TUYHBIX BUJIOB
MEXaHUYECKOTO ABMKCHHUS B IPHUPOJIC U
TEeXHUKE (Ha IpUMEpax CBOOOHO MaIatoIIuX
TeJI, IBHKEHUSI )KUBOTHBIX, HEOECHBIX Te,
TPAHCTIOPTHBIX CPEACTB H JIp.)

®enepanpHas padouas mporpamma | usuka. 7-9 kinaccel (0a30BbIN YPOBEHB)
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1.2

B3aumoneiictBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HeroTOHA.
[IprHIMD cynepnio3uuun
CHIIL.

Cuna ynipyroctu. 3akoH
I'yka. Cuita TpeHus: cuna
TPEHUS CKOJIBKEHUS, CUIIa
TPEHHUS TTOKOSI, TPYTHE BHUIBI
TPEHUS.

Cuna TsDKECTH M 3aKOH
BCEMUPHOTO TATOTEHHUS.

HaOnronenue u o0CyxkaeHUE ONBITOB C
JBIDKEHUEM TeJia TP YMEHBITICHUH BIUSHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX JBKEHUIO.
AHanu3 Tekcta ["anunes ¢ onucanueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH UHEPIIUU;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICIOBOE
YTCHHUE).

OOcyXaeHne BO3MOXKXHOCTH BBITTIOTHCHUS
3aKOHA MHEPLUHU B PA3TUYHBIX CUCTEMaX
OoTCcU€Ta.

Hab6mronenue u o0Ccyx/1eHre MEXaHUIECKUX
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Yckopenne cBOOOTHOTO
najicHus. /J|BUKEHHUE TIJIaHET
Bokpyr Counnua. [TepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Tesio. PaBHOBecHe TBEPAOTO
TeJla C 3aKPEIIEHHOUN OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTtp TsKECTH

HBHGHHﬁ, IMPOUCXOIAINNX B CUCTCMC OTCuéTa

«Tenexxka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM  JBM)KEHUU OTHOCHUTEIHHO
KaOuHeTa (PU3UKU.

JIeCTBHS ¢ BEKTOPAMU CUJI: BBITIOJIHEHUE

3aI[aHI/Iﬁ 110 CJIOKCHHIO U BBIYMTAHUIO BEKTOPOB.

HaOnronenne w/uid mpoBEACHUE OIBITOB,
JIEMOHCTPUPYIOIINUX 3aBHCUMOCTb YCKOPCHUS
TeJla OT MPUIIOKEHHON K HEMY CHJIBI 1 MacChl
Tena.

Amnanu3 u 00bsICHEHHE SIBJICHUH C
HCIIOJIb30BaHUEM BTOpOTo 3akoHa HproToOHA.
Pemenue 3ama4 ¢ HCTIOIB30BaHKEM BTOPOTO
3akoHa HproTOHA 1 TIpaBmIIa CIIOKEHUS CHIL.
OmnpeneneHue KECTKOCTH MPYKUHBI. AHAIN3
CUTyaIlii, B KOTOPHIX HAOIOAAIOTCS YIIPYTHE
nedopmainu, 1 uX 0O0OBICHEHUE C
HCIIOJIb30BaHKEeM 3akoHa ['yka.

Pemenne 3amau ¢ ucnosib3oBanuem 3akona I 'yka.

HccnenoBaHue 3aBUCUMOCTH CHITBI TPCHUS
CKOJIBYKEHUS OT CHITBI HOPMAJIHOTO JIaBJICHUSI.
OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhduimerTa TpeHus
CKOJIBKCHHUS.
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I/IBMCPCHHC CHJIbI TPCHHUSA ITOKOS.
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Pemenue 3a1a4 ¢ UCOIB30BaHUEM (POPMYJIIBI
JUISL CUJIBI TPEHHS CKOJIbKEHUS.

AHanu3 ABMKEHUS TEJ TOJIBKO MO ACMCTBUEM
CHJIBI TSIKECTH — CBOOOJTHOTO MaJCHHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaJIeHUs OT Macchl Tena. OreHka
BEJINYMHBI CUJIbI TITOTEHUS, ACHCTBYIOIIEH
MEXIy JBYMS TelaMu (J1sl pa3HbIX Macc).
AHau3 JBUKEHUS HEOECHBIX TENl TMOJ
JNEUCTBUEM  CHJIBI  TATOTEHUS (c
HCMOJIb30BaHUEM JOTIOJIHUTEIIBbHBIX
HMCTOYHUKOB MH(GOPMAIIHHN).

Peuienue 3aa4 ¢ UCMOIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U POPMYIIBI st
pacuéra CUJIbl TSKECTH. AHAIIN3
OPUTMHAJIBHOTO TEKCTa, OMUCHIBAOIIETO
MPOSIBJICHUSI 3aKOHA BCEMUPHOTO TITOTEHMUSI;
BBITIOJTHEHUE 3aJJaHUM 110 TEKCTY (CMBICTIOBOE
yreHue). HabGmronenue u o0Ccyx1eHrne onbITOB
110 U3MEHEHHUIO Beca TeJla PU YCKOPEHHOM
JIBU>KEHUU.

AHan3 yCcIOBUI BOBHUKHOBEHUSI HEBECOMOCTH
U TIeperpy3KH.

Pemenue 3a/la4 Ha OIIPCACIICHUC BCCa TCJIAa B
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PA3JIMYHBIX YCIIOBHUAX.

69



denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

AHanmu3  cui, JACHCTBYIOIIMX Ha  TeJO,

IMOKOAIICCCA Ha OITOPC.

OnpeneneHue NUEHTpa TAKECTU PA3TUUHBIX TEJl
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1.3.

3aKOHBI COXPaHEHHUS

10

Nmnynec Tena. M3menenne
uMIyJjbca. VIMIyabC CHIIBIL.

3aKoH COXPAaHECHUS
HMMI1YJIbCA. PeaktuBHOE
JBHYKEHUE.

Mexanudeckas padboTta u
MOIIHOCTE. PaboTa cui

TAKCCTHU, YIIPYT'OCTH, TPCHHA.

CBs13b 3HEPIUH U padOTHI.
IToTenumanbHas 3HEprus
Tena, MOAHATOTO Hal
MOBEPXHOCTHIO 3EMJIH.
[ToTenumanbHas 3HEPrus
CKATOM NPYKUHBL.
Kunernueckas sueprusi.
Teopema 0 KHHETHUYECKOMN
DHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPIUn

HaGmrogenne wu  oOCyXIE€HHE  OIBITOB,
JEMOHCTPUPYIOIINX Tepeady UMITyJIbca MpU

B3aI/IMOI[CI\/'ICTBI/II/I TCJI, 3aKOH COXPaHCHUA

aOCOJIOTHO yIOpYyrom Hu

UMITyJbCa  IIpU
HEyIpyroM B3aUMOJCHCTBUU TE.

AHanu3 CUTyallnii B OKPYKarOIIEH KU3HU C
UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUs
VMITYJIbCA.

Pacnio3HaBaHue IBIEHUS PEAKTUBHOIO

JABHKXCHHUA B IIPUPOAC U TCXHUKE.

HpI/IMCHCHI/IC 3daKOHAa COXpPAaHCHUWA NMITYJIbCa IJIA

pacuéra pe3yiabTaTOB B3aUMOJICUCTBUA TeJ (Ha
pUMepax HEynpyroro B3auMoAeCTBUA,
YIPYToro LHEHTPaJIbHOTO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pemenue 3a1a4 ¢ HCMOJIB30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH

npy NOIBEME Ipy3a C HCHOJb30BaHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

N3mepeHne NoTeHIUanbHON S3HEPTUU YIIPYTO
ne(OopMUPOBAHHON NIPYKUHBI.
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HBMCpCHI/IG KHHETUYECKOMN OHCPIruu TCjia II0
JJIMHC TOPMO3HOI'O IIYTH.

DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIIMAIBHOW U KHHETUYECKOW SHEPTUM Tena
IIPY JIBUKEHUH IO HAKJIOHHOM TIJIOCKOCTH.
DKCcepuMeHTaIbHAas MTPOBEPKa 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU TIPH
cBoOOHOM majaeHuu. [IpuMeHeHune 3aKoHa
COXPaHEHUSI MEXAaHUYECKOW SHEPTUHU JIJISI
pacuéra MOTEHIIMAIbHOW U KUHETUYECKON
SHEpruu tena. Pemenue 3amay ¢
VCTIOJIb30BAaHMEM 3aKOHA COXPAHEHUSA
MEXaHUYECKON SHEPrUuun

Hroro no pazneny 40

Pasznen 2. Mexannuyeckue K0JI€0AaHUA M BOJHBI
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2.1

Mexanuueckue
KOoJIe0aHus

KonebartenbHoe 1BUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHMil: epuo/,
4acToTa, aMILTUTY/A.
MaremaTnyeckuit u
OPY>KMHHBIN MasiTHUKH.
[IpeBpaiienue 3HEprun pu
KO0JIEOATEIILHOM IBHKECHUH.
3aryxaromue KoyueOaHus.
BriHyX/1eHHbIE KOJIEOAHMUS.
Pesonanc

Habmronenne koeOauuii 1o JEUCTBUEM CHII
TSXKECTH U YIIPYTOCTH U OOHAPYKEHUE
OT00HBIX KOJIE€OaHMIA B OKPYKAIOIIIEM MUDE.
Ananu3 xonebaHuii rpy3a Ha HUTU U Ha
npyxute. OnpeaeeHre 4acToThl KojieOaHu
MaTEMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.
Habmonenue u oObsicCHEHNE SIBICHUS PE30HAHCA.
HccnenoBanue 3aBUCUMMOCTH IEPUOAA
KOJIeOaHWM MOJBEIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEpUOa KOJIeOaHU
rpy3a, MOJIBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a.
HaOmronenue u o0cyxkaeHuEe ONBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTh MEPHOJIa
KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a " KECTKOCTU NPYKUHBI.

[IpuMeHeHne MaTeMaTUYECKOTO U MPYKUHHOTO
MasiTHUKOB B Kaue€CTBE MOJEJICH /I ONUCAHUs
KOJIeOAHUM B OKPYIKAIOIIEM MHUPE.

Pemienue 3amay, CBSI3aHHBIX C BEIYMCIICHUEM WUJIU
OIICHKOM 4acTOTHI (TIEpHo/1a) KoJieOaHun
H3zmepenue yckoperust c60600H020 nadeHus
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2.2 | MexaHU4ecKHe BOJTHBI. 8 MexaHn4yeckue BOJIHBL. | OOHapy)XeHUE W aHaJIN3 BOJHOBBIX SIBIICHUH B
3BYyK CeoiicTBa ~ MEXaHHYECKHX | OKpy’KAIOIIEM MHpE.

BoH.  IIpOZIONBHBIE M | a6 nerue pacnpocTpaHeHus TPOIOTBHBIX

TIOHEPCHHBIC BOJIHBI. HHHH% Y TIONIEPEYHBIX BOJIH (Ha MOJAEIIN) U

BOJHBL M CKOPOCTEL €€ | oGhapyskeHne aHATOTMYHEBIX BUIOB BOTH B

pacipOCTPaHCHH. npupoie (3ByK, BOJHBI Ha BOjIe). Beruncienue

Mexanudeckue BOJIHBL B JUTMHBI BOJTHBI 1 CKOPOCTH PaCIpOCTPaHEHUS

TBEPZOM TeIe, 3BYKOBBIX BOJIH. DKCIIEPUMEHTAIIBHOE

CCHCMUYECKHE BOJTHBI. OTIpeieNICHUE TPAHMIT YACTOTHI CIBIIITMBIX

3ByK. ' pOMKOCTB 3ByKa 3BYKOBBIX KojieOanmii. Habmronenue

BBICOTA TOHA. OTpakeHHe 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI (B

3ByKa. MH(pasByK 1 TOM YHCJIE, C UCTIOJIb30BAHUEM MY3bIKAJIbHBIX

YJIbTPa3sByK WHCTpYMEHTOB). Habmonenue u o0bsicHEeHUE
SIBJICHHSI aKyCTHYECKOTO PE30HAaHCA.
AHaM3 OPUTHHAIILHOTO TEKCTA, TOCBATIIEHHOTO
UCIIOJIb30BAHUIO 3BYKa (WM YJIbTPa3ByKa) B
TEeXHUKE (XOJOKAIs, YATPa3BYK B MEIUIIMHE
U JIp.); BBITIOJTHEHUE 33JIaHUN TI0 TEKCTY
(CMBICJIOBOE UTEHHUE)

Wroro no pazneny 15

Pa3znen 3. DjieKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
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3.1 | DnekTpoMarHuTHOE
noJie u
AIEKTPOMArHUTHBIC
BOJTHBI

DJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMarHuTHbIE BOJIHBI.
CBoiicTBa
AJIEKTPOMArHUTHBIX  BOJIH.
[lIkana >JeKTPOMArHUTHBIX
BOJIH. Hcnonbp3oBaHue
3JIEKTPOMArHUTHBIX  BOJIH
JUIST COTOBOM CBSI3H.
DJIEKTpOMAarHUTHasl MpUpoIa
ceerta. CkopocTh  cBera.
BonnoBbIe cBOMCTBA CBETA

ITocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
B3aMMOCBS3b JEKTPHUUECKOTO U MATHUTHOTO
IOJIEN.

DKCIepUMEHTAIbHOE U3YUYCHHE CBONCTB
AJIEKTPOMATrHUTHBIX BOJH (B TOM UHUCJE C
MTOMOIIEI0 MOOMIIBHOTO TenedoHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YeJI0BEYECKOr0 OpraHu3Ma.

AHanu3 TEKCTOB, OMMCHIBAIOIIUX MPOSBICHUS
AJIEKTPOMArHUTHOTO U3JIy4Y€HHUS B IPUPOJIE:
KUBBIE OpPTraHU3Mbl, U3ITy4YeHUsI HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).

PacnioznaBaHue W aHaiaM3 pa3’IMyYHBIX
IPUMEHEHHUH dJIEKTPOMATrHUTHBIX BOJH B
TEXHHUKE.

N3ydenune BOMHOBBIX CBOWCTB cBeTa. Pemenue
3a/1a4 ¢ UCHOJIb30BaHUEM (HOpMYI ISt
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no paszneny

Pa3nen 4. CBeToBbIE IBJICHUSA
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4.1

3aKOHEBI
pacrpocTpaHeHus
cBETa

JlydeBast MOJieJIb CBETA.
HcTouHukHu cBera.
[IpsamonuHeliHOE
pacrnpocTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBI.
Otpaxenue cera. [lnockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBeETa.

IIpenomiieHue cBera. 3aKoH
npenomieHus ceeta. [TomHoe

BHYTpECHHEE OTPaKECHHE
CBETA. Hcnonb3oBanue
IIOJIHOTO BHYTPEHHETO

OTpaAKXCHHUA B  OIITHYCCKHX
CBCTOBOAAX

HabmroneHue oneITOB, 1EMOHCTPUPYIOITUX
SIBJICHUE TIPSMOJMHEHHOTO pacIpOCTPaHCHUS
cBeTa (BO3HUKHOBEHUE TCHU U TOJIyTEHU), U
WX UHTEPIIPETAIS C UCTIOIB30BAaHUEM
MOHSATHUS CBETOBOTO JTyda.

OO0BsicHEHUE U MOJCIIMPOBAHUE COJIHEUHOTO U

JIYHHOT'O 3aTMEHHUM.

HccnegoBanue 3aBUCUMOCTH yTila OTPAXKEHUS
CBETOBOTO JIy4a OT yrJja naJcHUs.

N3yuyeHue cBONCTB N300paKeHUSI B TNIOCKOM
3epKaie.

Habuoienue u 00bsICHEHHE ONBITOB 10
MOJTyYEHUIO U300paKeHU B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmoaenue u
0OBSICHEHHE ONBITOB MO MPEJOMJICHUIO CBETa Ha
IpaHulE Pa3InYHbIX CPEJl, B TOM YHCJIE OIBITOB
C TIOJTHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanne 3aBUCUMOCTH yTJIa
IpEIOMJICHUS OT YIJIa MaJieHHsi CBETOBOTO Jiyua
Ha IpaHUIIE «BO3AYX—CTEKJI0». Pacio3HaBaHue
SIBIICHUH OTPaKEHUS U TIPEJIOMJICHHSI CBETAa B
MOBCETHEBHOM JKM3HU. AHANNU3 U 00bICHEHUE
SIBIIGHUSI OITUYECKOTO MHUpaXKa.

Pemenue 3a1a4 ¢ UCMoJIb30BaHUEM 3aKOHOB
OTpaXE€HUS U NPEJIOMIICHUS CBETa
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4.2 | JIuH3BI U ONITUYECKHE 6 JIunza. Xon mydeit B tuH3e. | [lonyueHne n300paxkeHUi ¢ TOMOIIBIO
npuOOpHI OnTnueckas cucrtema coOuparoIel U pacceuBaroLIEH JIMH3.
¢poroannapara, Mukpockona | OnpeneneHue (GOKyCHOrO pacCTOSHUS U
U Teneckomna. ['ma3 kak ONITUYECKOU CUJIIBI COOMPAIOIIEH JTHH3BI.
ONTUYECKAsi CUCTEMA. AHanu3 ycTpoiCcTBa ¥ IPUHIMUIA ICHCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX PUOOPOB:
JAIbHO30PKOCTh ¢doroanmapara, MUKpPOCKOTIA, TEIECKOIIA.
N3ydyeHne Mo/ieu riaa3a Kak ONTHYECKON
CUCTEMBbI. AHAJIU3 SBJICHUN OJU30PYKOCTH U
JaJIbHO30PKOCTH, PUHIUIA IEHCTBUS OYKOB
4.3 | Paznoxenue 6enoro 3 Pasnoxenue 6enoro ceera B | Habmonenne paznoxxeHus 0eoro cBera B
CBETA B CIIEKTP cnektp. OneiTl HptoTOHA. CIHEKTD.
CrioKeHue CrIeKTPaTbHBIX HabnroneHue 1 00BACHEHUE OIBITOB TI0
1BeTOB. Jlucrepcus ceeTa MOJTyYEHUIO OEJIOTO CBETAa MPH CIOKEHUHU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue 1 00BICHEHUE OMBITOB 10
BOCTIPUSTHUIO LIBETA MPEIMETOB MIPU UX
HAOJTIOICHUH Yepe3 1BETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazaeny 15

Pa3znen 5. KBantoBble sIBJIEHUSA
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5.1

Hcnyckanue u
IIOIJIOLIEHNE CBETA
aTOMOM

Onwitel  Pesepdopma  u
IIaHEeTapHast MOJIENb aTOMa.
Monens atoma bopa.
Hcnyckanue u norioieHue

O6cyxaenue uenu onbiToB Pezepdopna mno
UCCIIEIOBAHUIO ATOMOB, BBIJIB)KCHUE TUIIOTE3
0 BO3MOJKHBIX pe3yjbTaTaxX ONBITOB B

3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHUA

ceera atomMoM. KBaHTBHL
JIuHenyaTple CIIEKTPhI

aToMOB, (hOPMYJTUPOBAHUE BBHIBOJOB U3
PE3yNbTATOB OMBITOB.

OO0cyxaeHue NpOTUBOPEUHiA MIIaHETapHOU
MOJIEJIM aTOMa U OCHOBAHUU U1 TUIIOTE3bl bopa
O CTAallMOHAPHBIX OPOUTAX IEKTPOHOB.
HabGnroneHue CruionHbIX U JIMHEWYaThIX
CIIEKTPOB M3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS

78



®enepanpHas padouas mporpamma | usuka. 7-9 kinaccel (0a30BbIN YPOBEHB)

5.2

CTtpoeHne aTOMHOTO
aapa

PangnoaktuBHOCTH. Anbda-,
0eTa- ¥ raMmMa-u3IIy4eHUsI.
CtpoeHue aTOMHOIO sjpa.

Hyxnonnas MOJEJIb
aTOMHOrO sapa. HM3oromsl.
PannoaktuBHbIE

MpEeBpaLICHUS. [Tepuon

noJtypacnajaa aTOMHBIX ep

OOcyxeHne BO3MOXKHBIX THIIOTE3 O MOJENSIX
CTPOEHUS sAIpa.

Omnpenenenre coctaa siaep Mo 3a1laHHbIM
MacCCOBBIM U 3apsIIOBBIM YUCIIaM U TIO
MIOJIO’KEHUIO B TIEPHONIECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €r0
MTOJIOKEHUS B TIEPUOUICCKON CUCTEME TIPH
0-paTuOAKTUBHOCTH.

HccnenoBanre TPEKOB 0-9aCTHI] IO TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 u3MepeHue paiualiioOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIIEHKA €T
WHTEHCUBHOCTH.

Ananmn3 OMOJOTHMYSCKUX H3MCHCHHM,
MIPOUCXOJTSIIIIAX o1 NehCTBHEM
PaIMOAaKTUBHBIX U3TyUCHUH.

Hcnonp30BaHne paguoOaKTUBHBIX U3JyYCHUN B
MEIULIHE
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5.3 | SlnepHble peakuuu 7 SnepHble peakiiiu. 3aKOHbI | PellieHue 3a1a4 ¢ UCMOJIb30BAHUEM 3aKOHOB
COXpaHCHMA 3apAI0BOTO 1 COXpPaHCHHsI MAaCCOBBIX M 3aPsAIOBBIX YUCEI Ha
MacCOBOTO YHCeN. DHEPTUS | ompejieIleHHE Pe3yIbTaTOB SAEPHBIX PEAKIINiA;
CBSI3H aTOMHBIX s171ep. CBA3b | ayanus BO3MOKHOCTH MM HEBO3MOKHOCTH
MAacchl ¥ 3Hepruu. Peakuun S7IEPHOM PEaKIUH.
CUHT .
©3a 1 ICTICHUA AP OlieHKa SHEPIruu CBSI3U SAJIep C UCTIOIb30BAaHUEM
Hctounuku sneprun ConHua . .
. dbopmyIibl DUHIITEIHA.
1 3BE31. AnepHas 5
sHepretuka. JleicTHS OO0cyxieHue NEePCIeKTUB UCTIOIb30BaAHUS
PATHOAKTHBHBIX H3TyYCHHIt y%paBJI}IGMOFO TEPMOSICPHOTO CUHTE3A.
H JKHBBIC OPFAHI3MBI OO0cyxiIeHuE MPEUMYIIECTB U BVI(OJIOFI/ILIGCKH\)’(
po0JieM, CBSI3aHHBIX C SJIEPHON SHEPIETUKON
Hroro no pazneny 17

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb
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[ToBTOpEHUE N 9 Cucremaruzanus u Brinonnenue yueOHbIX 3ajaHUM, TPEOYIOITNX
000011eHNE 0000111eHHEe TPEIMETHOTO JEMOHCTpAllUA KOMIIETEHTHOCTEH,
COZICpKaHUS Kypca COJICP/KAHUS U OMBITA XapaKTEepU3yIIUX €CTECTBEHHOHAYYHYIO
duzuku 3a 7-9 kmaccel NEATEIIBHOCTH, IrPaMOTHOCT:
pHOOPETEHHOrO NpH — IIPUMEHEHUS MTOJTYYEHHBIX 3HAHUIN
A3y9CHNH BCCT'O KypcCa JUIS1 HAYIHOTO OOBSICHEHUS (PU3HUESCKUX
(pu3HKKM OCHOBHOTO OOIIETO | gpyIeHMIA B OKPYKAIOIIEH IPUPOJIE, B
00pa30BaHMsL. IIOBCEJHEBHOM KU3HU U BBISBICHUSA
IoxroToBka K OCHOBHOMY | hi3H4eCKHMX OCHOB PA/Ja COBPEMEHHBIX
rocy1apCTBEHHOMY TEXHOJIOTHH;
SK3aMEHY 10 Qusuke i | _ IPUMEHEHUSI OCBOECHHBIX
0by9atomuxcs, AKCIIEPUMEHTAJIbHBIX YMEHUN TSI
BBIGpABIINX STOT y4eOHbIH UCCleN0BaHUs (PU3NUECKUX SBIICHUN, B
peaAMeT TOM YHCJIE JJIS MPOBEPKH TUIOTE3
Y BBISIBJICHUS 3aKOHOMEpPHOCTEN. Perenne
pacy€THBIX 3a]1a4, B TOM YHCIIE
MPEANOarallnX UCIOIb30BaHNE (HPU3UIECKUX
MOJIENIE 1 OCHOBAHHBIX HAa COAEPKaHUU
Pa3IMYHBIX Pa3AesioB Kypca (QU3UKH.
BrinosiHeHue u 3amuTa rpynmnoBbIX WU
WHJIMBUAYAJIbHBIX TPOCKTOB, CBSI3aHHBIX C
coJiepKaHueEM Kypca PU3NKu
Wroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I1IO ITPOT'PAMME
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