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PABOYAS ITPOI'PAMMA 110 YYEBHOMY IIPEJIMETY
"OU3UKA".

PaGouas mporpamma no yaedHomy npeamery «duszukay (6a30BbIi YPOBEHbD)
(mpenMeTHast 00J1acTh «EcTecTBEHHO-HAyUHBIE MIPEAMETHI») (manee
COOTBETCTBEHHO — TporpaMma 1o (usuke, (u3MKa) BKIIOYAET MOSCHUTEIHHYIO
3aMUCKYy, coJiepkaHrue 00ydeHus, INIaHUPYEMbIE PE3YyJIbTaThl OCBOSHUS ITPOTrPaMMBbl

1o (I)I/IBI/IKG, TCMATHYCCKOC IINITAHUPOBAHHUC.

MHNOACHUTEJIBHASA 3AIIUCKA.

IIporpaMmMa 1o ¢u3nke Ha YpPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHMs
COCTaBJICHa HAa OCHOBE IMOJIOXKEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTEIbHOM NPOrPAMMBbl, IMPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuun npenonaBanusi yaeoHoro npeamera «Dusnkay.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBiIeHO Ha (opMupoBaHHUE
€CTECTBEHHOHAYYHOW TIpaMOTHOCTH OOYYAIOIIMXCA W OpPraHU3alUi0 H3y4yeHUs
¢u3nKN Ha AESITETbHOCTHOM OCHOBE. B mporpamme mno (u3uke y4UTHIBAIOTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METAINPEeIMETHBIM pe3yJibTaTaM OOy4eHUs, a TaKxkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHmsl.

IIporpamMma 1o ¢pu3MKe ycTaHABIMBAET paclpeaeiieHue yueOHOro Marepuasia
no rojgam oOyueHus (MO KJaccam), MpejjiaracT MPUMEPHYIO MOCIe10BaTeIbHOCTh
U3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHs IPEAMETHOIO COAEpPKAHUSA U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

®u3zKKa SBISIETCS. CUCTEMOOOPAa3YIOLIUM JJI1 ECTECTBEHHOHAYYHBIX YU€OHBIX
PEIMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MTPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OUoIorue, acTpoHoMUer u puznueckoi reorpadueii, BHOCUT

BKJIaJl B €CTCCTBCHHOHAYYHYIO KAPTHHY MHpPQA, IIPCAOCTABJIACT HauoOoee SCHBIE
2



00pa3ubl MPUMEHEHHS] HAYYHOI'O METO/A MO3HaHUsA, TO €CTh Croco0a MOIydeHHUs
JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa W3 TVIaBHBIX 3a/1ady (PU3MUECKOTO 00pa3oBaHUs B CTPYKType oOIlero
00pa3oBaHUs COCTOUT B (HOPMHPOBAHUM E€CTECTBEHHOHAYYHOH I'pPaMOTHOCTU H
MHTEpEca K HayKe Y 00 y4aroInXcs.

N3ydenue ¢usuku Ha 0a30BOM ypOBHE MPEIIOJIAraeT OBJAJCHUE
CIICAYIOIUMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH ECTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

Hay4YHO OOBSICHSTH SIBJICHUS, OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O
WCCIIEJIOBAHMS;

MHTEPIPETUPOBATH JIaHHBIE M UCIOJIb30BaTh Hay4YHBIE J0KA3aTEJbCTBA IS
MOJTy4YEHUS BBIBOZOBY.

Llenn wu3ydeHus (U3MKK HA YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHBIX opranusauuax Poccuiickoit ®enepanuu, peanu3yronmx
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPaMMbl, YTBEPXKAEHHOM pelIeHUEM
Komnernn Munucrepcrsa npocsenienus Poccuiickoit denepauun (IpoToKos ot 3
nexadpst 2019 r. Ne [1K 4BH).

Ieaun u3yyeHus pusuku:

npuoOpeTeHHe UWHTEpeca M CTPeMJICHUS OOYYaloIIUXCcs K HaydHOMY
U3YYEHUIO TPUPOABI, pa3BUTUE UX HUHTEIJIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE INPEACTABICHUI O HAyYHOM METOJI€ MO3HAHUA U (OPMUPOBAHHUE
HCCIIEZIOBATEIHCKOTO OTHOLICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

(opMUpOBaHUE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3Y4EHHs] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHUE TPEACTABICHUNW O PONMM (PU3UKU JJISI PA3BUTHS JAPYTHX

CCTCCTBCHHBIX HAYK, TCXHHUKH U TGXHOHOFHﬁ;



pa3BUTHE  TPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymymieit
npodecCUOHANBHON  JICSITEIbHOCTH, CBSI3aHHOM ¢ (U3MKOM, TOJArOTOBKA K
JTaTbHEUIIIEeMY 00 yIEHUIO B 3TOM HAIpPaBJICHUH.

JlocTikeHue ATUX Iesiel mporpaMMbl 1o (pU3MKEe Ha ypOBHE OCHOBHOTO
o011ero oOpazoBaHusl 00ECTIEYMBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:

pUOOPETEHNUE 3HAHUM O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXAHHUUECKUX,
TEIJIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOPETCHUE YMEHUHN OINMUCHIBATHh M OOBICHATH (DU3MYECKUE SIBICHUS C
UCIOJIb30BAaHUEM TIOJTYYEHHbBIX 3HAHUMH;

OCBOCHHME METOIOB pEIICHUS MPOCTEUITUX  pPACYETHBIX 3amad ¢
UCIIONIb30BaHUEM  (PU3MYECKUX  MoOjeNiel,  TBOPYECKMX M MPaKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOJATh MPHUPOAHBIC SBICHUS U BBITIOJHATH OMBITHI,
nabopatopHble pabOThl U IKCIIEPUMEHTAIbHBIE HCCIECIOBAHUS C MCIOIb30BAHUEM
U3MEPUTETHHBIX TTPHOOPOB;

OCBOCHHME TPUEMOB pabOTHl ¢ MHpOpMaIMel (PpU3nIecKoro comepKaHus,
BKIIIOYass WHOOPMAIMIO O COBPEMEHHBIX JOCTWKEHUAX (HU3WKH, aHAIM3 |
KPUTHUYIECKOE OllEHUBaHKE NH(HOPMAIINH;

3HAKOMCTBO €O cepamu podeccuoHaIbHON AESITENHbHOCTH, CBI3aHHBIMU C
(Gu3UKO, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JIOCTHKCHHSX
(bu3MYECKON HAYKH.

Oco0ennocTu 0T0Opa M afanTauu y4eOHOro MaTepuaJia no ¢gpusuxe.

OcHoBoii  oOyuenust  oOyuarommxcs ¢ 3[IP  Ha  mpemmerax
€CTECTBEHHOHAYYHOTO ITUKJIA SBIIICTCS PA3BUTHE Y HUX OCHOBHBIX MBICIHTEIILHBIX
orepanui (aHaiu3, CUHTE3, CpaBHEHHE, OOOOIIEHHE) HAa OCHOBE BBHITIOJHEHUS
pa3BUBAIONINX YIPAKHEHUH, (POPMUPOBAHHWE TPUEMOB YMCTBEHHOW paOOTHI:
aHAM3 WCXOMHBIX JIaHHBIX, IUIAHUPOBaHWE MaTepuana, OCYIICCTBICHHE
MOJTAIMHOTO M UTOTOBOT'O CAaMOKOHTPOJIS,, a TAK)KE€ OCYIIECTBISIETCS JTMKBHIAIIMS
npoOeIoB B 3HAHUAX, 3aKpEIJICHHWE W3YYCHHOrO0 Marepuaiga, oTpaboTka

AITOPUTMOB, TOBTOPEHUE MPONJACHHOr 0. boJblioe 3HaAYEHUE NMPUIAECTCS YMEHUIO
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pacckazaTb O  BBIIOJHEHHOW paboTe C MpaBWIbHBIM  yIHOTpeOJieHneM
COOTBETCTBYIOILIEH TEPMUHOJIOTUU U COONIOJCHUEM JIOTHUYECKHX CBSI3ed B
n3inaraeMoM marepuaie. [[ns oOydarontuxcst 31IP Ha ypoBHE OCHOBHOIO OOIIETO
o0pa3oBaHUs MO-TIPEKHEMY SIBIISIIOTCSI XapaKTEPHBIMU: HEJOCTATOYHBIM YPOBEHD
Pa3BUTHUSL OTAEIBHBIX MCUXUYECKUX MPOIECCOB (BOCIPUSITUS, BHUMAHHUS, TTaMSITH,
MBIIUICHUS ), CHUKEHHBIN YPOBEHb MHTEJUIEKTYaIbHOT O PA3BUTHS, HU3KUM YPOBEHb
BBITIOJTHEHUST Y4EOHBIX 3aJaHui, HU3Kas yCHemHOCTh oOydenus. [loatomy mpu
U3ydeHUn (U3MKU TpeOyeTcsl IeNeHanpaBiIeHHOe HHTEIUIEKTYyallbHOE Pa3BUTHE
oOyuaromuxcs ¢ 3I1P, orBeuaromiee MX OCOOCHHOCTSM U BO3MOXKHOCTSIM. YUer
ocobenHocrtelr oOydaromuxcst ¢ 3P Tpebyer, yTOOBI MpPH H3YyYEHHH HOBOTO
Matepuaia 00s3aT€TbHO MPOUCXOJUIO MHOTOKPAaTHOE €ro IOBTOPEHHE;
pacCIIUPEHHOE PACCMOTPEHHE TEM U BOIPOCOB, PACKPBIBAIOLINX CBSI3b (DU3HUKHU C
KU3HDBIO; aKTyaJIU3aIUsl IEPBUYHOTO )KU3HEHHOTO ONBITa 00 y4arOIINXCS.

VYcBoeHHE NpPOrpaMMHOIO Marepuaja 1Mo (U3MKE BbI3bIBAET OOJbIINE
3arpyaHeHus y oOydvaromuxcsa ¢ 3I1P, mosaTomy Teopusi uzydaercs 6€3 BHIBOJOB
CIOXHBIX (opMys. 3amayu, TpeOyrolue MPUMEHEHUS CIOKHBIX MAaTeMaTHUYEeCKUX
BbIUMCIEHUNH U (opMyll, B OCOOCHHOCTM Takux TeM, Kak «MexaHudeckoe
NBIKEHUEY, «ApxumenoBa cuia», «MexaHHdecKas SHEpPrus», «NEKTPUUECKHUE
ABJICHUS, «DJEKTPOMATHUTHBIE SIBICHUS», PEIIAIOTCA B KJacce C TOMOIUIBIO
YUUTEJIA.

Oco0oe BHUMaHHWE MPHU M3YYEHUU Kypca (PU3MKHU YAENSEeTCS MOCTAHOBKE U
OpraHHU3alUy 3KCIEPUMEHTA, a TAK)KE POBEIECHUIO (IPEUM YLIECTBEHHO Ha KaX10M
ypOKE€) KpaTKOBPEMEHHBIX JIEMOHCTpaluii (BO3MOXHO C HCIHOJIb30BAHUEM
ANIEKTPOHHOM JeMoHcTpanun). HekoTopbie TeMbl 00513aTENbHO TOJKHBI BKIIOYATh
OIOpHBIE JITAOOpaTOpHBIE PAOOTHI, KOTOpbIE PA3BUBAIOT YMEHHUE IOJb30BAThCS
MPOCTEHIIMMHU NPUOOpaMH, aHaJU3UPOBAaTh IOJIYYEHHbIE JaHHble. B cBsi3u C
OCOOCHHOCTSIMM  TOBEACHUST U  JesaTeNbHOCTH  oOydaromuxcs ¢ 3[IP
(paCTOpMOXEHHOCTb, =~ HEOPraHM30BaHHOCTb)  NPEAYCMOTPEH  CTpPOKaMIIMiA
KOHTPOJIb 32 COOJIIOJICHUEM IPaBHJI TEXHUKHM O€30MACHOCTH NP MPOBEICHUH

71a00paTOPHBIX U TPAKTUIECKUX PadOT.



Bbonbioe BHuManue npu u3ydennu pusuku nogapoctkamu ¢ 3I1P obparaercs
Ha OBJIAJICHUE UMHU MPAKTUUYECKUMHU YMEHUSIMHU U HaBbIKaMmu. [IpegycmarpuBaercs
YMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEJCHMM, BKIIOUECHUE OTACIBHBIX TEM WU
IEJIbIX pa3feiioB B MaTepHanbl IS O0030pHOrO, O3HAKOMHUTEIBLHOTO WM
baKkyIbTaTUBHOIO W3Yy4CHUA. [Ipennaraercs YMEHBIIIEHUE o0bema
MaTE€MaTHUYECKUX BBIUMCICHUM 3a CUET YBEJIMYCHMS Ka4eCTBEHHOI'O OIMCAHUS
SIBIICHUU U TIPOLIECCOB

JlocTaTroyHOE KOJIMYECTBO BPEMEHHU OTBOJAMTCA HAa PAaCCMOTPEHHUE TEeM W
BOIIPOCOB, PACKPBIBAOIIUX CBS3b (U3MKU C JKU3HBbIO, C TEMHU SBJICHUSIMH,
HaOIOICHUSMU, KOTOPBIE XOPOIIIO N3BECTHBI YUCHUKAM W3 UX YKU3HEHHOTO OIIBITA.

MakcuManbHO  HCHOJIB3YIOTCA ~ MEXIPEAMETHBIE CBSI3U C  TAKUMU
TUCITUTIIMHAMY, Kak Teorpadws, xumwus, Ouonorus, T.K. oOydarommecss ¢ 3[1P
0COOEHHO HY)X/JIAIOTCS B IPEMOJHECEHUH OHOTO M TOTO XK€ y4eOHOro Marepurasia B
pPa3IMYHBIX acCleKTaX, B €ro BapbUPOBAHWH, B HEOJHOKPATHOM IIOBTOPECHHUH H
3aKpEIUICHUN TIOJYYEHHBIX 3HAHUW U TPAKTUYECKUX yMeHuH. [lo3Bossis
paccMaTpuBaTh OJWH W TOT JK€ y4eOHBIM Marepuall ¢ pa3HbIX TOUYEK 3PCHUS,
MEXIPEMETHBIC CBSI3M CIIOCOOCTBYIOT €ro JIy4lIeMYy OCMBICICHUIO, OoJee
MPOYHOMY 3aKPEMJICHUIO MOJYYCHHBIX 3HAHUW U MPAKTUYECKUX YMEHUH.

IIpumepHbIe BUABI AeATeabHOCTH 00yuaomuxcs ¢ 3IIP, o0yciioBiieHHbIC
0co0bIMM  00pa3oBaTeJIbHLIMM  TOTPEOHOCTAMH M olecneyHBalOINe
OCMBICJICHHOE OCBOCHHUE COEP:KAHNU 00pa30BaHusA MO npeaMmery « Ou3nka.

[TpumepHast TeMaTudeckasi ¥ TEPMUHOJIOTUYECKAsI IEKCUKA IO KypCy (HU3UKHU
cootBeTcTBYeT POIT OOO.

Coneprxanue BUIOB neaTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax dhusuku
onpeensieTcsl uX 0COOBIMU 00pa30BaTeIbHBIMHU MOTPEOHOCTAMHU. [ToMHUMO TUPOKO
ucnosb3zyembix B @OIT OO0 oOuux 1715 BcexX 00y4yaromuxcsi BUJOB I€ATEIbHOCTH
clenyeT YCWIUTh BHJbI ACATEIBHOCTH, CHeU(UUHBbIC IS JAHHOM KaTeropuu
neTel, 00ecIieYnBaOIIMe OCMBICIICHHOE OCBOCHHE COJIEpXKaHUs 0Opa3oBaHUS I10
MPEAMETY: YCWICHUE MPEIMETHO-TIPAKTUYECKONW NESITEIbHOCTH C aKTHUBU3AIUEH

CCHCOPHLBIX CUCTCM, OCBOCHHC MaTcpHraja C OHOPOﬁ Ha aJIr'OpUTM,; «I10IIaroBOCTb»
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B M3YyYECHHUU MaTepuala; HCIOJIb30BAHUE JOMOIHUTEILHON BU3YalbHOW OMOPHI
(cxeMmbl, 111a0JIOHBI, OITOPHBIE TAOJMIIBI); PEUEBOM OTYET O MPOLIECCE U PE3yJIbTaTe
JCSTENbHOCTH;  BBIMOJIHEHHWE  CHCHHMAIBHBIX  33JaHHi,  O00ECIEeUYMBAIOIINX
KOPPEKIIMIO PETyJISIuu  y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTY M KOHTPOJb
COOCTBEHHOI'O PE3yNbTaTa.

st obywaroruxcst ¢ 3P cymiecTBEHHBIM SIBISIOTCS MpUEMbl PaOOTHI C
JEKCHYECKUM MaTepuaiioM Mo mpeaMmety. [IpoBoauTcs cnemnmanbHas paboTa o
BBEJICHUIO B aKTUBHBIN CJIOBaph 00YYaIONUXCSl COOTBETCTBYIONICH TEPMUHOIOTHH.
N3ydyaemble TepMHHBI BBOIATCS Ha IIOJUCEHCOPHOM OCHOBE, 00s3aTebHa
BU3YaJIbHAs MOAEPIKKA, AITOPUTMBI paOOTHI C OMPEIETICHUEM, ONTIOPHBIE CXEMBI TS
aKTyaJlu3aluy TEPMUHOJIOTHUH.

B cBsi3u ¢ ocoObiMu 00pa3oBaTebHBIMU MOTPEOHOCTSIMU O0YYAIOUIUXCS C
3I1P, mpu 1uiaHupoBaHUU PabOThl YYEHUKAa HAa YPOKE CIENyeT MPHUICPKUBATHCS
CJICAYIOLUX MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JdaBaTh aJIrOpPUTM OTBETA; pa3peliaTh
MOJIb30BAaThCsl TUTAHOM, COCTABJICHHBIM IIPH TIOJIFOTOBKE JIOMAITHErO 3aJlaHus;
JaBaTh OOJBIIIE BPEMEHH TOTOBHTHCS K OTBETY Y JOCKH; paspeliaTh aemarh
IpeIBApUTEIIHHBIC 3aMKCH, TIOJIH30BaThCS HATIISITHBIMHA TOCOOUSIMHU.

2. Tlo BO3MOXXHOCTH 3a7jaBaTh OOYYAIOIIUMCS HABOMSIINE W yTOUYHSIONIUE
BOMPOCHI, KOTOPHIE TOMOT'YT UM TTOCJIE€I0BATEILHO H3I0KUTh MaTepHUAIL.

3. CucreMaTuyecku NpoBEPSITh YCBOCHHE MaTepHalla 10 TeMaM YpPOKOB, IS
CBOEBPEMEHHOT'0 OOHAPYXEHUS TPOOETIOB B MPOIIEAIIEM MaTepuae.

4. B nmnpomecce u3ydeHHs] HOBOTO MaTepualia BHHMaHUE YYEHUKOB
oOparaetcst Ha HanOoJiee CIOKHBIE pa3ienbl u3ydaemon Tembl. Heooxonumo yarie
oOpaiarbcst K HUM € BOIIPOCAMHU, BBISICHSIOIMMHU ITOHUMAaHUE Y4eOHOro MaTepuania,
CTHUMYJIMPOBATh BOIIPOCHI MPH 3aTPYAHECHUAX B YCBOCHHH HOBOTO MaTepHaa.

Ha usydyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIEro
oopazoBanus 1o AOOII mst o6yuatomuxcs ¢ 3I1P orBonutcs 238 vacos:

B 7 KJlacce — 68 4acoB (2 yaca B HEJIENIO),

B 8 Kkiacce — 68 yacoB (2 yaca B HEJIEINIO),
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B 9 kiacce —102 yaca (3 yaca B HefIeNiO).

[Ipennaraemsiii B nporpamme mo Gpusnke nepedeHs J1adopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHAATEILHBIN XapakTep, YUUTEIb JIeJacT BEIOOP MPOBEICHUS
71a00paTOpHBIX PabOT U OMBITOB C YYETOM WHAMBUIYATbHBIX OCOOCHHOCTEH
O0OyJaroIuXCs, CIMHUCKA JKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEIaraéMbIX B paMKax
OCHOBHOT'O rOCYAapCTBEHHOT'0 3K3aMeHa Mo (hU3HKe.

COJEPXAHUE OBYUEHMUSI.

7 KUIIACC

Paznen 1. ®u3uka u eé poJib B MO3HAHUM OKPYKAIOLIEr0 MUPa

®usuka — Hayka o mpupoge. fABneHus npuponbl. OUHMYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBbIE, JJIEKTPUUYECKHUE, MarHUTHBIC, CBETOBBIC, 3BYKOBBIC.
duznyeckue BenuunHbl. M3mepenue ¢puznueckux BenuduH. Qusuueckue npubopoi.
lloecpewnocmov uzmepenuti MexayHapoHasi CUCTEMa €IUHMUIL.

Kak d¢wusuka wu gpyrue ecTeCTBEHHbIE HAyKHM M3y4aloT IPUPOLY.
Ecmecmeennonayunviti memoo no3nanus: HabmooeHue, NOCMAHOBKA HAYYHO20
80NpPOCA, BbIOBUIICEHUE SCUNOMES, IKCNEPUMEHM NO NPOBEPKE 2UNomes3, 00bICHEeHUE
Haob0aemoz2o saenenus. Onucanue GuaudecKux A61eHUll ¢ NOMOWbI0 MOOeell.

JdemoHcTpanumn

MexaHW4eCcKue, TETUIOBBIC, dJICKTPHYCCKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

dusnueckre MpUOOPHI U TPOLEaypa MPSIMBIX HU3MEPEHUN aHAJIOTOBBIM U
I (PPOBBIM MPHUOOPOM.

JlaGopaTopHble paGoThI M ONBITHI

OnpeneneHue 1IEHBI JEICHUS KAl U3MEPUTEIBLHOTO Mprudopa.

N3mepenune paccTosHAMN.

N3mepenne 06bEMa KUIKOCTH U TBEPIOTO TEa.

Onpedenenue pazmepos Maubix me.

N3mepenne TemriepaTypsl TMPH TMOMOIMHM JKUIKOCTHOTO TEPMOMETpa H
JaTYNKA TEMIIEPATYPHI.

lIposedenue uccneoosanus no nposepke 2unomesvl: OANbHOCMb NOAEMA

wapuxka, nyueHHoco cOpu3oHmaiabHo, mem 60JlbW€, yem OoJbuLe 8bicoma nycka.
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Pa3znean 2. IlepBoHavyajibHbIE CBeIeHHSI O CTPOEHMH BelleCTBA

CTtpoeHue BeliecTBa: aTOMbl W MOJICKYNBI, ux pasmepwvl. Onwvimoi,
Odoxa3zvlearoujue OUCKpemHoe CMpoeHue 8eujecmad.

JIBmkeHune dyactuil BemiecTBa. CBS3b CKOPOCTH JBHMIKEHHUS YacCTHUI[ C
TeMmrneparypoil. bpoyHoBckoe nBumkeHue, nuddysus. Bzaumooeiicmsue uacmuy
sewecmea. NPUMANCEHUe U OMMAiIKu8aHue.

ArperatHbie COCTOSTHUS BEILIECTBA: CIMPOCHUE 2A308, HCUOKOCHEl U MEEPObIX
(kpucmannuueckux) men. Bzaumocesso medcoy ceoticmeamu 6eujecme 8 pasHblx
azpe2amHulx COCMOSHUAX U UX AMOMHO MOJIeKYAApHbIM cmpoeHuem. Ocobennocmu
azpe2amHulx COCMOSHUL 800bL.

JdeMoHcTpanuu

Hab6mronenrie OpoyHOBCKOTO IBUAKEHUS.

Ha6monenne nuddysun.

Habniooenue sasnenutl, 00baCHAIOWUXCA NPUMSAICEHUEM UTU OMMATKUBAHUEM
yacmuy eeujecmaad.

JlaGopaTopHbie padoThl U ONBITHI

Oyenka Ouamempa amoma MemoooOM pso08 (C UCHONb30BAHUEM
gdomozpaghuii).

OnbIThI O HAOJIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTS>KCHUS.

Paznen 3. /IBukeHHe U B3auMOAdelCTBUE TeJl

MexaHnuueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE [IBHXKEHUE.
Ckopoctb. Cpedmsisi ckopocms npu HepasHoOMepHOM Osudiceruu. Pacuér mytu u
BPEMEHHU JIBUKCHUS.

SABnenue uHepuuMH. 3axkoH uHepyuu. Bzaumooeticmeue men kax npuduua
U3MeHeHUus: cKkopocmu o0sudicenusi mei. Macca kak mepa unHepmuocmu mend.
[TnotHOCTHh BemiecTBa. CBs3b NMAOMHOCMU C KOAUYECMBOM MOJEKVI 8 eOUHUYe
00véMma sewecmaa.

Cua kak XxapakTepucTuka B3aumojaeucTBus ten. Cuna ynpysocmu A 3aKOH

FYKa. Hsmepeﬂue CUjibl ¢ NOMOUWbIO ()UHCIMOMemp(J. SIBjieHMEe TATOTEHMS U CHUJIa
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Tsokectu. Cuna msocecmu Ha Opyeux niaawemax. Bec Ttena. HeBecoMocTb.
CroxxeHue cuil, HapaBJICHHBIX 1O OAHOU npsiMoi. PaBHoaelcTBytomas cun. Cuna
mpenus. Tpenue ckonvicenus u mpenue noxkos. Ipenue 6 npupooe u mexuuxe.

JdemoHcTpanuu

Habnronenne MexaHn4ecKoro JBUKEHHUS Tena.

N3mepenune ckopocTr NPpsIMOJIMHENHOTO JIBUKECHUS.

HabGmronenue siBneHus HHEPIIMH.

HabGnronenune n3MeHeHnsi CKOPOCTH MPU B3aUMOJICUCTBHUH TEII.

CpaBHeHUE Macc MO B3aUMOJIEHCTBUIO TEIL.

CrnoxxeHue cuJji, HalpaBJIEHHBIX 110 OJHON MPSAMOM.

JlaGopaTopHbie padoThI U ONBITHI

OrnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBUWKECHUS (IIApUKa B KHUIAKOCTH,
MOJIENU AJIEKTPUYECKOr0 aBTOMOOMIIS U TaK JaJiee).

OnpeneneHue CpelHEd CKOPOCTH CKOJIbBKEHHsI Opycka WIM IIapuKa 110
HAaKJIOHHOM TIOCKOCTH.

Ornpenenenue MIOTHOCTA TBEPAOTO TEA.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTskeHus (aeopmanun)
NPYKUHBI OT TPUIOKEHHON CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBLKEHUS OT Beca
TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenune. Cnocobvl ymenvuienus u ygeaudenus oaenenus. /laénenue 2asa.
3asucumocms Oasnenus eaza om o6véma, memnepamypul. llepedoaua oasnenus
MBEPOLIMU MmeNamu, Hcuokocmamu u easamu. 3axon Ilackans. [Ineemamuueckue
MauwiuHbl. 3aBUCUMOCTh JABJICHUS KUIKOCTH OT TiayOuHBI. [uapocrarnyeckuii
napanokc. Coobwarowguecs cocyowl. I uopasnuueckue Mexauusmol.

Atmocdepa 3emiin u atmocdepHoe naBieHue. llpuuunvl cywecmeosanus
6030ywnou obonouxku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgeprozo
oagnenust. 3a8UCUMOCHb AMMOCHEPHO20 OABIeHUS O 8bICOMbL HAO YPOBHEM MOPS.

IIpubopwi 015 uzmepenus ammocghepno2o 0asieHusl.
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leticmsue scuokocmu u 2aza Ha NOSpyIrIcEHHOe 8 HuX meio. BeITamkuBaromast
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

JdemoncTpanumn

3aBUCUMOCTb JaBJICHUS raza OT TEMIIEPATYPBHI.

[Tepenaua naBiaeHMs KUIKOCTHIO U Ta30M.

CooOmraromuecs: COCy/Ibl.

I'mapasinueckuit mmpecc.

[IposiBnenwue nericTBusi atMoc(hepHOTO AaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTH Tena U
IJIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

YcioBre niaBaHus TEI: MUIABAHUE WJIU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHHUS TJIOTHOCTEN T€Ja U AKUJIKOCTH.

JlaGopaTopHbie padoThI U ONBITHI

HccnenoBanne 3aBUCHUMOCTH Beca Tela B BOAE OT 00BbEMa MOrPYKEHHOU B
AKUJKOCTh YaCTH TeJa.

OrnpeneneHne BHITAIKUBAIOIIECH CUIIbL, TEUCTBYIOIIEH HA TEIO0, HOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbL, JCUCTBYIOLIEH HA TEJO B
AKUJKOCTH, OT MACChI Tea.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTHh  BBITAIKMBAKOLIECH  CHIIBI,
JEUCTBYIOIIECH Ha TENO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTh YACTH
T€Ja U OT INIOTHOCTH KUJAKOCTH.

KoncTtpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONPEIETICHUE
€€ rpy30M0AbEMHOCTH.

Paszpnes S. PaGora u MoOIHOCTH. JHEpPrus

Mexanunueckasi padota. MoUIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno

pasHosecusi puruaza. Ilpumenenue npasuna pagnogecust pvluaza K 610Ky. «3oaomoe
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npasunoy mexanuxu. KIIJI mpocteix Mexanu3MoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHHKE.

Mexanudeckass dSHeprus. Kuunemuueckas u NOMEHYUAIbHAS DHEP2USl.
IIpespawenue 00H020 6UOa MexaHUUeCKOU SHepeuu 8 Opy2oti. 3aKOH COXPaHCHHUS
SHEPTrUU B MEXaHUKE.

JdemoHcTpanuu

[Tpumepsl TPOCTHIX MEXaHU3MOB.

JlaGopaTopHbie padoThbl U ONBITHI

OmnpenencHue pabOThI CHIIBI TPEHUS NP PABHOMEPHOM JIBMIKEHUHU Teja 1O
TOPU30HTATBHON TOBEPXHOCTH.

HccnenoBanue ycIoBHE paBHOBECHS phluara.

N3mepenune KII/1 HakKIIOHHOM NIJIOCKOCTH.

N3ydeHune 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTHUH.

8 KUIIACC

Pa3znen 6. TemioBbie siBJIeHUSA

OcHOBHble NON0NCEHUST MONEKVIAPHO-KUHEMUYECKOU Meopuu CmpoeHus.
sewecmsa. Macca u pazmepvi amomos u monexyn. Onvimvl, noomaepaicoaroujue
OCHOBHbLE NOJIOAHCEHUSL MOJIEKVIAPHO-KUHEMUYeCKOl meopuu.

Mogenu TBEPAOro, JXKUIAKOTO M Ta3000pa3HOr0 COCTOSHHUMN BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. OdvscHenue c8ocme 2azo8, Heuokocmell u
MeEPObIX mell HA OCHOBE NONONCEHUL MOAEKVIAPHO-KUHEMUYECKOl Mmeopull.
Cmauusanue u kanuiisapuvle asienus. Tennosoe pacuupenue u cocamue.

Temniepatypa. Cssa3b memnepamypvl co CKOPOCMbIO MENN0B020 OBUICEHUS
yacmuy.

Buyrpennsiss  sHeprus. Cnocobvl  usmeHneHuss GHYMPEHHeU  OHepUll.
menionepeoaia U cosepuieHue  padomuol. Buoer  mennonepedauu:
Menionpo8oOHOCMb, KOHBEKYUSL, U3TYUeHlUe.

KomudectBo Ternotel. Yoenvnaa mennoémxocms gewecmea. Tennoobmen u

menjosoe pasHoeecue. Ypaeﬁeﬁue mennioeo2o banauca.
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lInagnenue u omeepoesaHue KpUCMaiiuyeckux eeujecms. YoenvHas
mennoma naaenenus. llapoobpazosanue u konoencayus. Mcnapenue. Kunenue.
Yoenvuas mennoma napoobdpazosanus. 3agucumocmes memnepamypovl KUneHus om
ammocgeprozo oasnenus. Baascnocmob 6030yxa.

DHeprus TOIUBA. YoenvHas menioma ccopanusi.

Hpunyunvr pabomer mennosvix osucameneti KII/[ mennosozco osucameis.
Tennosvle 0sucamenu u 3auWUma OKpyicaroujeli cpeowl.

3axon coxpanenus u npespaweHus IHepPUU 8 MENI08blX NPOYECcax.

JdeMoHcTpanuu

Hab6nronenmne 6poyHOBCKOTO IBHIKECHHSI.

Ha6monenne nuddysun.

HabGmronenvie sineHnii cMauMBaHus U KAWJUIPHBIX SIBJICHUMN.

Habmronenue TemioBoro paciumpeHus Tel.

N3menenne pnaBieHUs raza Npd M3MEHEHMH OOBEMa M HArpeBaHUU WU
OXJIQXKICHUU.

[TpaBuna usmepeHus TemnepaTrypsl.

Bunae! Termonepenaymn.

OxmaxaeHue mpy COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiiieHUH paOOThl BHEIITHUMH CHUJIAMHU.

CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.

Hab6mronenue kumneHus.

HabGnronenue mocTostHCTBA TeMIIepaTyphl MPH TITABICHHH.

Moieny TeIIOBBIX ABUTATEIEH.

JlaGopaTopHblie paGoThI M ONBITHI

OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSI>KEHUS.

OnbITHI O BRIPAIIUBAHUIO KPUCTAJIOB MOBAPEHHOW COJIU UJIM caxapa.

OnbITel IO HAOJIOACHUIO TEIMJIOBOIO PACIIUPEHUS] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHHs BO3AyXa B OAJIJIOHE INTPUIIA.
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OnbITHL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBIICHUS BO3/lyXa OT €ro o0bEma
Y HarpeBaHUs WA OXJIAXKJICHUS.

IIposepka cunomesvi TUHENHOU 3A8UCUMOCIIU OJIUHBI CHOJIOUKA HCUOKOCMU 8
mepmomempuyeckol mpybke om memnepamypboi.

HabGmronenne wu3MeHEeHHMsI BHYTPEHHEHM »JHEprud Tena B pe3yJbTaTe
TerIonepeaaun u paboThl BHEIIHUX CHIL

Uccnenosanue siBiieHUs TemIOOOMEHA NpPU CMEUIMBAHUU XOJOAHOW U
ropsiuei BOJBI.

Onpedenenue Koauuecmaea meniomel, NOJIYYEHHO20 000U NPU MENI000MeHe
C HazpemuviM MemaiIudecKum YuIuHOpOM.

Ornpenenenue yelbHON TEIIOEMKOCTH BELIECTBA.

NccnenoBanne nponecca nenapeHus.

OrnpeneneHne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

OnpedeneHue yoenvbHOU meniomsl NadGNeHUs bod.

Paznen 7. Diaekrpuyeckue 1 MATHUTHBIE SIBJICHUSA

Onexmpuzayus men. JIBa pona 3IEKTPUYECKUX 3apsiaoB. Bizanmmonelicthe
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSIHUS MEXKAY TEIIaMH ).

Onektpuueckoe mnojue. Hanpsxk€HHOCTh 3JIeKTpuyecKoro mnods. [lpunyun
Cynepno3uyuu 21eKmpuieckux noel (Ha KauecmeeHHoM YPOGHe).

Hocumenu snexmpuueckux 3aps008. InemeHmapmwiii 31eKmpuyeckull 3apso.
Cmpoenue amoma. IIpOBOOHUKM W  AWDJIEKTPUKH. 3aKOH  COXpPAHEHUs
AJIEKTPUYECKOTO 3apsia.

DNeKTpUYeCKud TOK. Ycrosus cywecmeosanus 31eKmpuiecko20 moKd.
HcTOYyHUKM MOCTOSSHHOrO TOKa. JIeMCTBUSI 3JEKTPUUYECKOrO ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIeKMpUYecKull mox 6 #UOKOCMX U 2a3ax.

Onektpuueckass uenb. Cuma  TOKa.  ODJEKTPUYECKOE  HANPsKEHUE.
ConpotuBiieHne NpPOBOJHUKA. YOenvHoe conpomuenenue eeujecmsa. 3akoH Oma

AJ1 ydacCTKa LCIIH. IlocnenoBarenbrHOE U mapajuieJIbHOC COCAMHCHHUC ITPOBOJIHHUKOB.
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PaGora u MOUIHOCTb BJEKTPUYECKOTO TOKA. 3akoH Jicoyna—Jlenya.
Onexmpuueckue yenu u nompeoumenu 1eKmpuieckot snepeuu 8 boimy. Kopomxkoe
3aMblKaHue.

[TocrosaHble  MarHuThl.  B3anMOmenMCTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nione. Maeuumnoe none 3emau u e2o 3HaweHue O0s HCU3HU HA 3emie.
Onvim Opcmeda. Maenumnoe noae 3snexkmpuveckoco moka. Ilpumernenue
NEKMPOMACHUMO8 6 mexHuKe. [lelicmeue MAcHUMHO20 NOJA HA NPOBOOHUK C
MOKOM. Dnekmpoosuzamens NOCMOAHHO20 MoKa. Hcnonvzosanue
aeKkmpooguzameneti 8 MeXHUYeCcKux YCmpoucmeax u Ha mpancnopme.

Onvimul @apaoes. Asnenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpoezenepamop. Cnocobwi NONYYeHUus:  INeKmMpUdecKou SHEepIUU.
DIEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

JdeMoHcTpanuu

DIIeKTpHU3aLUs TEL.

JIBa posa 3JIEKTpUUECKUX 3apsAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJl.

YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.

DIIEKTPOCTATUYECKAs NHIYKIIHUS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apSI0B.

[TpoBOAHUKY U JUDJICKTPUKH.

MonenrpoBaHue CHUIOBBIX JJUHUM 3JEKTPUUECKOTO MOJIS.

HcToyHrKY TOCTOSIHHOTO TOKA.

JlericTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIit pa3ps.

N3mepenue cuibl TOKa aMIIepMETPOM.

N3mepenue 3eKTpuyecKoro HarpsKeHHUsT BOJIbTMETPOM.

Peocrar n marasuH conpoTHBICHUN.

B3aunmopericTBre MOCTOSIHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3CICHUS TTOJIFOCOB MarHUTA.

MOI[eJ'II/IpOBaHI/Ie MarHUTHBIX I10JIEH ITOCTOSHHBIX MarHUTOB.
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OnbIT Dpcrena.

MarHuTtHoe€ 1oJje Toka. DJIEKTPOMAarHur.

JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEIIb MIOCTOSSHHOTO TOKA.

HccnenoBanue siBIEHUS 2JIEKTPOMArHUTHOW UHIYKITUU.

OnbiTel @apajes.

3aBUCUMOCTh HAIpaBJIEHUS HWHIYKIIMOHHOI'O TOKa OT YCJOBHM ero
BO3HUKHOBEHMUSI.

DneKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuwvie pabomul u onvimul

OnpITel 1O HAOMIOACHUIO AJIEKTpU3AIMU Tel MHAYKIMEH U Tpu
COMPUKOCHOBEHUH.

UccnenoBanue JnedcTBUS DJIEKTPUYECKOTO TOJIE HA MPOBOAHUKH U
TUBJIEKTPUKH.

CoOopka u nmpoBepka pabOThI JIEKTPUUECKOM 1SN TOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHUE CUIIbI TOKA.

N3mepenue u peryampoBaHue HaMpsHKEHUS.

Hccneoosanue 3agucumocmu cunvl moka, uoywje2o uepes pe3ucmop, om
CONPOMUBIEHUS Pe3UCOPA U HANPSICEHUs. HA Pe3UCmope.

Onvimei, oemMoHcmpupyrouue 3a68UCUMOCIb NEeKMPUYECKO20
CONpOMuUBIEeHUsL NPOBOOHUKA OM €20 ONUHbL, NIOWa0U NONepeyHO020 CeyeHus U
mamepuana.

llposepka npaeuna cnodxceHus HANpANCeHUl NpuU NOC1e008ameIbHOM
COeOUHeHUU 08YX Pe3UCmopos.

llposepka npasuna 011 cunbl moxa nNpu NAPALIETbHOM COEOUHEHUU
Dpe3ucmopos.

Ornpenenenue padoOThI AIEKTPUUECKOTO TOKA, UAYILIETO YePE3 PE3UCTOP.

Ornpenenenne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HWAYIIETO 4Yepe3 JIaMIIOuKy, OT

HaIpsHKEHUS Ha HEH.
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Onpeoenenue KIIJ/] nacpesamensi.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS [IOCTOSIHHBIX MAarHUTOB.

N3yyeHrie MarHUTHOTO MOJIsI TOCTOSTHHBIX MAarHUTOB MIPU UX O0OBETUHEHUU U
pa3IeIICHUM.

HccnenoBanue neiCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPETIKY.

OnbIThI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KaTYILIKU
C TOKOM ¥ MAarHMUTa OT CUJIbI TOKA U HAIlpaBJICHUS TOKA B KaTYIIKE.

N3yuenune nercTBrss MAarHUTHOTO MOJISL HA IPOBOAHUK C TOKOM.

Koncmpyuposanue u uzyuenue pabomul snekmpoosucameis.

N3mepenue KIII anexkTpoaBUTraTenbHOM yCTAaHOBKH.

OneITel MO  WCCIEIOBAHUIO SIBIICHHUS DJIEKTPOMAarHUTHOW WHIYKLIHH:
HCCIEN0BAHNE N3MEHEHUI 3HAYECHUS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KNIACC

Pa3znen 8. Mexannuyeckue siBJICHUS

Mexannueckoe pABrKeHHe. MarepuanpHass Touka. (Cucrema OTCYETA.
OTHOCUTENBLHOCTh MEXAHUYECKOTO JBWXKEHUA. PaBHOMEpHOE MpPSIMOJIUHEWHOE
nBuxeHue. Hepasnomeproe npsamonunetinoe ogudcenue. CpeOHss U MeHOBEHHAS
CKOpOCMb mena npu HePAGHOMEPHOM OBUHNCEHUL.

VYckopenue. PagHnoyckopenHoe npsamonunetinoe OsudiceHue. (Ceob6ooHOe
naoenue. Onvimol I anunes.

PaBHOMepHOE nBMXKEHUE MO OKpYyKHOCTH. [lepumon m vacrora oOpalleHus.
Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopenue.

[TepBbii 3akoH HetoToHa. BTopoit 3akoH Herotona. Tpertuii 3akon HeroToHa.
Ipunyun cynepnosuyuu cuJ.

Cuna ynpyeocmu. 3akon Iyka. Cuna mpenus: cuia mpeHusi CKOAbIHCEeHUs,
cuna mpeHus noxosi, Opyaue Uuobl MpeHusl.

Cuna TSOKECTHM M 3aKOH BCEMHPHOTO TITOTEHUs. Y CKOpPEHHE CBOOOIHOTO
nagaeHus. /Jeusicenue naanem eoxpye Coanya. Ilepeas xocmuueckas cKopocmb.

Hegecomocmo u nepecpysxu.
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PaBHoBecue marepuanbHON TOUKU. AOcoatomno meépooe meno. Pasnosecue
meépooco mena C 3aKPeniéHHol ocblo epaujeHus. MoMeHT cuibl. [lenmp
msdicecmu.

Nmvnynbe Tena. Mzmenenue umnynvca. Mmnynvc cuibl. 3aKOH COXpPaHECHUS
UMITyJIbca. PeakTUBHOE JBUIKECHUE.

Mexanudeckass pabota W MOIIHOCTh. Pabora cuil TSKECTH, ynpyeocmu,
mpenus. Ceazv snepeuu u pabomsi. IloTeHIIMaNbHAS SHEPTUA TeJa, MOJAHITOrO HaJl
NOBEPXHOCTBIO  3eMJM. [lomenyuanvHas  dHepausi — CHCAMOU  NPYAHCUHDL.
Kunemuuecxas suepeus. Teopema o xunemuueckou sHepeun. 3aKOH COXpPaHEHUs
MEXaHUYECKOU IHEPTUH.

JdeMoHcTpanuu

HabGnroieHrie MEXaHMYECKOTO JBUKEHUSI Tella OTHOCUTEJBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUE TyTel W TPACKTOPUM [BHXKEHUS OJHOTO M TOTO XK€ Tela
OTHOCUTEJIbHO Pa3HBIX TEJ OTCUETA.

N3mepenune cKopoCcTH U YCKOPEHUS NPSIMOJIMHEHOTO ABUKEHHS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUXKCHUSI.

HabGnronenue aBuxeHus Tena mo okpyxHoctu. Habmoenne MexaHnuecKux
SIBIICHUU, IPOUCXOIAIINX B CUCTEME OTCU€Ta «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBM)KEHUU OTHOCUTEIHHO KaOMHETa (PU3UKH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChI TENA U AEHCTBYIOIIEH HA HETO CHUJIBI.

HabGnronenue paBeHCTBa CHIT TP B3aUMOJICHCTBUH TEIL.

N3meneHune Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

[lepenaya umirynbca Ipu B3aMMOAECUCTBHM TEIL.

[IpeobGpazoBanus SHEPTUU NPU B3aUMOJICHCTBUU TE.

CoxpaHeHre UMITyJbca MPU HEYIPYTrOM B3aUMOJICUCTBUMU.

CoxpaHeHre UMNyJbca Mpy adCOIOTHO YIPYTroM B3aUMOJICHCTBUMU.

HabGmronenune peakTMBHOTO IBHYKCHHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPruu IPU CBOOOIHOM NaJCHUU.
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CoxpaHeHrUe MEXaHUYECKOW PHEpPruM MpH JIBWKEHUM Tela MOoJl IeUCTBHEM
PYKUHBIL.

JlabopaTropHbie pad0ThI U ONBITHI

Koncmpyuposanue mpakma 0ns paszeona u O0anbHelule2o0 pasHOMeEpPHO20
OBUIHCEHUS WAPUKA UL TNETIEHCKU.

Onpenenenue cpeaHeld CKOPOCTH CKOJBKCHHS OpycKa WIIM JIBHKCHHS
IapuKa 110 HaKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOpPEeHUs Tella MPU PABHOYCKOPEHHOM JBWXEHUU 10
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

IIposepka eunomesvl: eciu npu pasHOYCKOPEHHOM 0BUNCEHUU D3 HAYATbHOU
CKOpOCMU NYMU OMHOCAMCA KAK PS0 HEUEMHbIX 4Uucel, mo COOmMEemcmeayouue
NPOMENCYMKU 8PEMEHU OOUHAKOBDL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT  CHJIbI
HOPMAJIbHOTO J1aBJICHUS.

Onpenenenne  kodpduiieHTa TpeHUs  CKoJbxkeHus.  OnpezeneHue
KECTKOCTU NPYKUHBI.

Onpenenenue paboThl CUITBI TPEHUS NP PABHOMEPHOM JIBHXKCHUHU TeJia IO
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenue paboOThl CWJIBl  YIOPYTOCTH MpU  TNOABEME TIpy3a C
WCITOJIb30BAaHMUEM HEMOIBIKHOTO U TTOIBMYKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs SHEPTHH.

Pa3nen 9. Mexannueckue K0J1e0AHUA U BOJIHBI

KonebarensHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUH: TIEpUO]I,
4acToTa, aMIuaryaa. Mamemamuyeckuu u npysxcunnviu masmuuxu. Ilpespawenue
9HEpeUU Npu KoaebamenbHOM OBUNCEHUU.

3aryxaromue — koneOanusa.  BwiHyxneHHele — konebanus.  Pesonanc.

Mexanundeckue BoiaHbl. CBOICTBA MEXaHUYECKUX BOJIH. //p00oibHble U nonepeunbie
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80JIHbL. [[MUuHa 80JHbI U CKOpOCMb €€ pacnpocmpanenus. Mexanuueckue 60Hbl 6
meépoom meie, CeluCMU4ecKue 0IHbL.

38yk. I pomkocms 38yKa u evicoma mona. Ompadsicenue 38yka. Ungpazeyk u
VIbMPA3BYK.

JemoncTpanumn

HabGmonenne koneGaHuii Tenm Moj JEHCTBUEM CHIIBI TSDKECTH U CHIIBI
yIPYTOCTH.

HaOmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habnronenue BoIHYXACHHBIX KOJI€OaHUN U pe30HaHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJCIIN ).

HabGmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThl. AKYCTHUECKHUI
pE30HaHC.

JlaGopaTopHbie padoThI U ONBITHI

OrnpeneneHue 4acTOTHI U MEPUOJIa KOJICOaHN MaTEMAaTHYECKOTO MasSTHHUKA.

OmnpeneneHue 4acTOThl U MEPUOIa KOJIEOAHUI NPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIEpHOJa KoJieOaHUW TMOJBEUNICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TTeprO/Ia KOJIEOAHHI MPY>KUHHOTO MAasiTHUKA OT
MaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJIOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

OMnBITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH TEpHo/1a KOiIeOaH!ui IPYKUHHOTO
MasATHUKA OT MACChI IPy3a U )KECTKOCTU MPYKUHBI.

N3mepenue yckopeHus CBOOOHOTO MaJICHHUS.

Pa3zges 10. DieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHbBI

DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTPOMAarHuTHble  BOJIHBL. — (Ceoticmea
anekmpomacHumuvlx 6oaH. ILllkana saekmpomacHumuvlx 60H. Hcnonvzosanue
INEKMPOMASHUMHBIX BOJIH 015 COMOBOU CEA3U.

DJeKTpoMarHuTHasa npupoga ceera. CkopocTh cBeTra. BoaHOBBIE CBOMCTBA

CBCTa.
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JdeMoHcTpanuu

CBoiiCTBa AIEKTPOMArHUTHBIX BOJIH.

BoiiHOBBIE CBOIICTBA CBETA.

JlaGopaTopHbie padoThbI M ONBITHI

N3yyeHne CBOMCTB SJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
Tenedona.

Pa3zgen 11. CBeToBBIE IBJICHUSA

JlyueBass  momenb  cBera.  Hcrounuwkum — cBeta.  [Ipsamonuneiinoe
pacnpocmpanenue ceema. 3ammenusi Coanya u Jlyner. Otpaxenue ceera. [lnockoe
3eprano. 3aKoH OmpasiceHus ceema.

[Ipenomnenne cBera. 3aKOH MPEJIOMIICHHS CBeTa. [lonHoe 6HympeHuee
ompasicenue ceema. HMcnonv3oeanue NOIHO20 GHYMPEHHE20 OMPANCEHUA 8
ONMUYECKUX C8eMOB0OAX.

Jlunza. Xon nywyedt B jumH3e. Onmuueckas cucmema ¢omoannapama,
Mukpockona u meneckona. Inas xax onmuueckasa cucmema. brauzopykocmv u
0AIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimwvt Hvtomona. Cnooicenue
CneKmpanbHblx Yeemos. /Jucnepcus ceema.

JdemoHcTpanumn

[IpsamonuHerHoe pacIpoCTpaHEHHUE CBETA.

OtpakeHue cBeTa.

[Tomydenne n300pakeHUH B TIIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJlax.

[Ipenomienue cgera.

Onrtuyeckuii CBETOBO/I.

Xon myder B cOOMpArOIe TUH3E.

Xop ny4yen B pacCEenBarOIIEH JINH3E.

[Tonydyenne n300paxeHui ¢ TOMOUIBIO JIUH3.

[Tpunnun aeiicTBus oToarmapara, MUKPOCKOIIA U TEJIECKOTIA.

Mopenn rnasa.

Paznoxxenne 6emoro cBeTa B CIIEKT).
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[Tonydenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX IIBETOB.

JlaGopaTopHbie padoThbI U ONBITHI

HccnenoBanne 3aBUCUMOCTH yrila OTPaKEHHUsSI CBETOBOTO Jyda OT yrja
naJCHUs.

N3ydyeHne xapakTepuCTUK U300paKeHUs TIPeIMETA B IIJIOCKOM 3€pKaJe.

HccnenoBanne 3aBUCMMOCTH yrja MPEJIOMIICHHS CBETOBOrO Jiy4ya OT yria
NaJieHus Ha TPAHUIIE «BO31YX—CTEKJIO».

[Tonydenne n3o00paxeHU ¢ TOMOIIBIO COOUPAIOIICH JTNH3HI.

Omnpenenenue (GOKYCHOrO PAcCTOSHHUS M ONTHYECKOW CHJIbI coOuparoiei
JIMH3BL.

OnBITHI IO Pa3IOKEHUIO OEJIOro CBETa B CIEKTP.

OnbITEl MO BOCHPHUSATHUIO I[BETA MPEAMETOB MpPU HMX HAOIIOJCHUHU Yepe3
[[BETOBBIC (PUIIBTPHI.

Pa3gen 12. KBanToBbI€ IBJICHUA

Onvimul Peszepghopoa n ninanerapHas Mojienb aroma. Mojens atomMa bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol. JInHenuaTole CIEKTPBI.

PanuoaktuBHOCTE. Anbgha, 6ema- u camma-uznyyenus. Cmpoenue amomHo20
sa0pa. Hyknonnas moodenv amommuoeo aopa. Hzomonvl. PaduoakmueHbie
npespawerus. Ilepuoo nonypacnada amomHulx soep.

Anepubie peakuu. 3aKOHbI COXPAHEHUS 3apsiJOBOTO U MACCOBOTO YHUCEI.
DOHeprus CBsI3U aTOMHBIX snep. CBsa3b Maccel W 3HEpruu. Peakyuu cummesa u
oenenus adep. Mcmounuku suepeuu Connya u 36€30.

SnepHas sHepreTuka. /lericmeus paouoaKmuBHuIX U3NYYEHUU HA JHCUBbLLE
OP2AHU3BMBL.

JdemoHcTpanuu

CHexTpbl U3Ty4EeHHS U TTOTJIOMICHUSI.

CHexTpsl pa3IMYHBIX Ta30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamepe BusbcoHa.

Pabota cuérunka HOHU3UPYIOMIHNX U3ITYICHHM.
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Perucrpanus uznydeHust NpUPOIHBIX MUHEPATIOB U MPOJYKTOB.

JlaGopaTopHbie padoThbI U ONBITHI

Habnmiooenue cniowHvix u 1uHeuuamvlx Cnekmpos usnyueHus.

HccnenoBanne TpeKOB: U3MEPEHUE SHEPTUH YACTUIIBI IO TOPMO3HOMY ITYTH
(mo pororpadusam).

N3mepenue painoakTUBHOrO (oHa.

IHoBTOpHMTE/ILHO-00001IAKOIIIMI MOLYJIb

[ToBTOpHUTENHHO-000011AIOIINI MOTYJTb IPEHA3HAUEH I CUCTEMaTU3aluu
1 0000111€HUS TIPEAMETHOTO COAEPHKAHUS U ONbITA JEATEIBHOCTH, TPUOOPETEHHOTO
IpU HU3yYEHUH BCEro Kypca (U3HMKH, a TaKKe Ui MOATOTOBKU K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY IO (U3MKe i1 O0y4aroluxcs, BbIOpPaBIIUX ITOT
y4€OHBII MpeaMeT.

[Ipu u3ydyeHun 1aHHOTO MO/ PEAU3yIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CNeuMBAETCs JOCTHKEHUE NMPEIMETHBIX U
METaIlPpEIMETHBIX  I[UIAHUPYEMBIX  pe3ylbTaToB  00y4yeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB HCCIIEIOBaHUS
ABJICHUA TPUPOJBI U TEXHHUKH, OBJIAJCHUE YMEHUSMH OOBSACHATH (hU3HUECKUE
ABJICHUS, NPUMEHSAS INOJyYEHHbIE 3HaHMWS, pemarb 3aJadd, B TOM YHCIIE
KayeCTBEHHBIE U KCIIEPUMEHTAIbHbIE.

[IpyHIMIINAIBHO NEATEIbHOCTHBINA XapaKTep NaHHOIO pa3lielia peam3yercs
32 CuéT TOro, 4YTO OOYyYaroUIMecs BBINOJIHAIOT 3aJaHUsd, B KOTOPBIX WM
MpeJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUN pacro3HaBaTb W HAyYHO OOBSICHSTH
du3nyecKue sIBICHUS B OKPYKAIOIIEeH MPUPOJIe U TTIOBCETHEBHOM JKU3HH,

UCIOJIb30BaTh HAYYHbIE METOABI UCCIIEAOBAHUS (PU3MUECKUX SIBICHUM, B TOM
qucIe ISl IPOBEPKU FUIIOTE3 U MOJTYyYEHUS TEOPETUUECKUX BBIBOIOB;

OOBSCHATHh Hay4YHbIE OCHOBBI HaH0OOJIEe BaXKHBIX JTOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HaIlpUMEP, MPAKTHYECKOI0 MCIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPruyd Ha OCHOBE 3aKOHA MPEBPALLECHUSI U COXPAHEHHUS BCEX M3BECTHBIX BUIOB

SHEPruu.
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INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUAA.

N3ydenue pusmku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIIPABIEHO
Ha JOCTH)KEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJbTATOB.

JInuHOCTHBIE pe3yabTaThI

B pesynbrare nuzyuenus Gpu3MKu Ha YpOBHE OCHOBHOT'O O0IIero 00pa3oBaHus
y oOyuatomerocs: OynyT cOpMUPOBaHBI CIEAYIOMINE JIMYHOCTHBIC PE3yJIbTaThl B
YacTH:

1) maTpHOTHYECKOro BOCIMTAHMSA

MPOSIBJICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
¢u3nyeckoll HayKd; IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHICKUX
y4€HBIX-(DU3UKOB;

2) rpaskIaHCKOro0 M AyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMSA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO-3HAYUMBIX
U 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUI
(U3HUKU; OCO3HAHHWE BAXXHOCTH MOPATBHOATHYECKUX MPUHUUIIOB B JI€ATEILHOCTH
Y4EHOIO;

3) 3CTeTHYECKOr0 BOCHHUTAHUA: BOCIHPHUATHE ICTETHYECKHUX KAYeCTB
(pusnyecko HAyKH:

€€ rapMOHUYHOIO MTOCTPOEHUSI, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI' O MIO3HAHUA:

OCO3HAHHME IIEHHOCTU (PU3NYECKOW HAYKM KaK MOIIHOIO HMHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPA3BUTHSA TEXHOJOTMM, BAKHEHIIEH COCTABJISAIOLIECH
KYJbTYPBI;

pa3BUTHE HAYYHOW JHOOO3HATEIBHOCTH, HMHTEpEcCa K HCCIEN0BATEIbCKOU
NEeSTENbHOCTH;

5) ¢opMupoBaHHMsT KYJBTYPHI 3A0POBbSI M  3MOLHUOHAJIBHOIO

OJ1aromosiyyms:
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OCO3HAHHME IIEHHOCTH Oe30macHoro obOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TMpaBUJ 0OE30MacHOrO TOBEACHHUS Ha
TPAHCIIOPTE, HA J0pOorax, C OHJIEKTPUUYECKMM U TEIUIOBBIM OOOPYJOBaHUEM B
JOMalTHUX YCIOBUSAX;

c(OpMHUPOBAHHOCTh HaBbIKA pPeQIIEKCHH, MPU3HAHKWE CBOEro IIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

AKTUBHOE Yy4YacTUE€ B PEIICHUM NPAKTHUUYECKUX 3a/ad (B paMKax CEMbH,
o0pa30oBaTeIbHOM OpraHu3ali, ropoja, Kpas) TEXHOJOTHYECKONH U COIUaIbHOU
HaIPaBJICHHOCTH, TPEOYIONTUX B TOM YHCIIE ¥ (PU3NUECKUX 3HAHHM;

MHTEPEC K MPAKTHUYECKOMY M3YUEHHIO MpodeccHii, CBI3aHHbIX ¢ PUBNKOM;

7) 3KOJIOrM4eCKOro BOCIIMTAHUS

OpUEHTaIMsl Ha NMpUMEHEeHHE (U3MYECKUX 3HAHWUM IS PelIeHHs 3a1ad B
00J1aCTH OKPYKAIOIIEH CPeibl, IJITAHUPOBAHUS MTOCTYIIKOB U OIICHKU X BO3MOKHBIX
MOCTIEACTBUMN I OKPYKAIOLIEH CPEbI;

OCO3HaHHE TJI00ATHLHOTO XapaKTepa IKOJIOTMYECKHX MpoOJieM M TyTed Hx
peleHus;

8) aganTanuu K U3MEHAKIIMMCS YCJIOBHAM COIHAJIbHOM U NMPHUPOIHOM
cpeabl:

NOTpEeOHOCTh BO B3aMMOJICUCTBUU TIPU BBITTOJIHEHUHM WCCIICAOBAaHUM U
IPOEKTOB (PU3NYECKON HAIIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

NOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MNPAKTUYECKYIO
JESITENbHOCTB;

noTpeOHOCTh B (hOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (hOPMYIUPOBATH
U7, TIOHATHSI, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SIBICHUSX;

OCO3HaHUE J1IePUIIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHN B 00J1aCTH
buzuKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B NPUOOPETEHUU HOBBIX (U3HUECKUX

3HAHUI;
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CTpeMJICHUE aHAJIM3UPOBATH U BBISBIISTH B3AMMOCBSI3U IPUPO/IbI, 00I1IECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIOIb30BaHUEM (DU3MUECKUX 3HAHUM; OI[EHKAa CBOMX
JNEUCTBUI ¢ y4€TOM BIUSHHS Ha OKPYXKAIOUIYIO CPeay, BOZMOXHBIX I100abHBIX
IIOCJIEACTBUH.

MeTanpeaMeTHble pe3yJabTaThl

B pesynbrare ocBoeHus mporpamMmbl 1o (GU3MKE HAa ypOBHE OCHOBHOTO
oO1rero obpazoBaHusi y odydaronierocss 0ynyt chopMUpOBaHbl METanpeaAMETHbIE
PE3yNbTaThl, BKIIIOYAIOININE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUEOHBIC NEHCTBUSA,
KOMMYHHUKAaTUBHbIE  yHHUBEpCaJbHble  y4eOHbIE  JICUCTBHS,  PEryJSTUBHBIC
YHHUBEPCATbHBIC YUeOHBIC IEHCTBHUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

ba3oBble joruueckue AeMCTBUSA:

BBISIBJISITh M XapaKTePU30BaTh CYHIECTBEHHbIE TMPU3HAKK OOBEKTOB
(sIBJICHUIA );

yCTaHaBJIMBaTh CYIIECTBEHHBIN MpHU3HAK KiacCU(UKAIMU, OCHOBAHUS IS
0000111eHUS U CPaBHEHUS;

BBISIBJIAITh 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B pacCMaTpuBaeMbIX (DakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUICCKUM SIBIICHUSIM;

BBISIBJIATh TNPUYMHHO-CJIEACTBEHHBIC CBSI3U TIPU M3YyYCHUHM (PU3NUECKUX
SIBJICHUH M TPOILIECCOB, JI€NaTh BBIBOJbBI C HCIOJIb30BAaHUEM JACAYKTHUBHBIX U
UHIYKTUBHBIX ~ YMO3aKJIIOYEHUH, BBIABUIAaThb THUIOTE3bl O  B3aUMOCBS3SIX
(bu3nUeCcKNX BETUINH;

CaMOCTOSITETILHO BBIOMpaTh CIOCOO pellieHus ydeOHoU (pu3nyeckoi 3amauu
(cpaBHEHHE HECKOJIBKUX BAapHUAHTOB PEIICHUS, BBIOOP HanboJiee MOAXOMSIIETO C
Y4E€TOM CaMOCTOSATENIBHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckme AeicTBUA:

UCII0JIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUA HHCTPYMEHT MMO3HAHUS;

MPOBOJUTH MO CAMOCTOSATEILHO COCTAaBIICHHOMY IUIAHY OIBIT, HECIOXKHBIM

(bU3MYECKUI YKCTIEPUMEHT, HEOOJIbIIIOE UCCieIoBaHNEe (U3NUECKOTO SBJICHHUS;
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OLICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTb HH(POPMAIIUIO, TOJTYYCHHYIO
B XOJI€ UCCIIEIOBAHUS WJIM HKCIIEPUMEHTA;

CaMOCTOSITEILHO (POopMynMpoBaTh OOOOIIECHUSI W BBIBOJBI MO pe3yjIbTaTaMm
POBEAEHHOT O HAOJIOCHMSI, ONIBITA, UCCIIEIOBAHUS;

IPOTHO3MPOBATH BO3MOXKHOE JalibHElIIIee pa3BUTHE (PU3NIECKHUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEANONIOKEHUS 00 WX PAa3BUTUM B HOBBIX YCIIOBUAX H
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

OPUMEHSTh Pa3IMYHbIe METObl, MHCTPYMEHTBI W 3alpOChl MPHU TIOUCKE U
orOope MHpOpPMAINK WM JaHHBIX C YUETOM MPEJIOKEHHON yueOHOM (pu3ndecKon
3a/1a4;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbBIX BUJOB U (POPM IIPE/ICTABIICHUS;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMANBHYIO  (OpMYy  TpEeJCTaBICHUS
uH(pOpMAlMl M WUTIOCTPUPOBATh peEIlaeMble 3aJaud HECIOKHBIMU CXEMaMH,
JuarpaMMaMu, HHOU TpaduKoi U UX KOMOUHAIUSMU.

KoMMyHuUKAaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBHA:

B XOJie OOCYXJIEHHsS Y4eOHOro maTepualia, pe3ysbTaToB JabopaTOpPHBIX
paboT W MPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBI U
BBICKA3bIBaTh WJCH, HAICJICHHBIC HA peUICHUE 3aJaud M MO JCp KaHHe
0J1arokenaTesIbHOCTU OOIIEHNUS;

COIOCTAaBIISITh CBOM CYXKJEHUS C CY)KJIECHUSIMU JIPYTHX YYaCTHUKOB JMAJIOra,
OOHapy»XUBATh PA3IMYUE U CXOACTBO MMO3UIINA;

BBIPXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABNIATh PE3YJbTAThl BHIMOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);

MOHMMATh U WCIOJB30BaTh MPEUMYILECTBA KOMAHAHON M WHAMBUIYaTbHOMN
paboThI MPU PEIIEHUH KOHKPETHON (hPU3UYECKO MPOOIEMBI;

NPUHAMATH 1I€JIM COBMECTHOMU JIeATEIHHOCTH, OPTaHU30BBIBATh ACHCTBHS TIO

€€ TOCTHKEHUIO:
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pacupenensaTh PO, OOCYXAaTh MPOIECChI W PE3YJIbTaThl COBMECTHOMU
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJIEH;

BBITIOJTHATH CBOIO YacTh pabOTHI, TOCTUTAsl KAYECTBEHHOTO pe3yJibTara 10
CBOEMY HANpPABJICHUIO W KOOPJIWHHUPYS CBOM JCUCTBUSA C JPYTHUMH YJICHAMH
KOMAaH/IbI;

OIICHUBAaTh KA4YeCTBO CBOCTO BKJIaJia B OOMMIMK MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO CPOPMYITMPOBAHHBIM y4aCTHUKAMH B3aUMO/ICH CTBHSI.

PerynsiTuBHbIe YHUBeEpPcaibHbIEe YUueOHbIe 1eiicTBUS

Camoopranmszanms:

BBISIBJISITH TTPOOJIEMBI B )KH3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEO YIOIIUX JIJIs
penreHust pU3NYSCKUX 3HAHHM,

OPHUEHTHUPOBATHCS B  PA3MYHBIX  TOAXOJAX  MPHUHATHS  PEIICHUN
(MHIMBUAYAIBHOE, IPUHITUE PEIICHUS B TPYIIIC, IPUHATHE PEIICHUHA TPYIIION );

CaMOCTOSITEJILHO COCTABJISATh AJITOPUTM peIleHUs (PU3NUecKOoi 3a1auu WiIu
IJJaHa WCCIICIOBAaHUS C YYETOM HMEIOIIMXCA PECypCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IpeiaracMble BapUaHThI PEIICHUI;

JieNnaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILECHUE.

CaMOKOHTPO0J1b, IMOIMOHAJIbHBI HHTEJLJIEKT:

JaBaTh aJCKBATHYIO OIICHKY CUTYAIMH M TIpeJyIaraTh IjiaH € N3MCHCHUS,

OOBSCHATh  TPUYUHBI  JIOCTMOXKCHHS  (HEIOCTIDKEHMs)  Pe3yiIbTaToB
JESATENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B NIEATETHLHOCTh (B TOM YHCIIE B XOJI BBHITIOJHEHUS
(U3HYECKOr0 HWCCIICAOBAHKMS WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIILCTB,
W3MEHUBIITUXCS CUTYAITUH, YCTAHOBJICHHBIX OMMMOOK, BOSHHUKIITNX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pE3yJIbTaTa IIEM M YCIOBHSAM. CTaBUTH ceOsl Ha
MECTO JpPYyroro d4YejJOoBeKa B XONIE CIOpa WM JUCKYCCHH HAa HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHHUS W JIOTHMKY APYroro. MpW3HABaTh CBOE IMpaBO Ha
OIMMOKY MPH pelieHnH PU3NUECKUX 3a/1a4 WM B YTBEPXKJICHUAX HA HAYIHBIC TEMBI
U TaKOE K€ MPaBo JIPYTroro.

HpeI[MeTHLIe PE3yJabTarThbl.
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K xoHmy o0y4denusi B 7 Kjiacce nmpeaMeTHble pe3yJbTaTbl HA 0a30BOM
YPOBHE J0/IZKHBI OTPAKaTh COPMHUPOBAHHOCTDH Y 00y4aIOIIUXCH YMEHUI:

UCIIO0JIb30BATh MOHATHS: (PU3UYECKUE U XUMUYECKUE SIBICHUS, HaOIIOICHUE,
AKCIIEPUMEHT, MO/IE/b, TUIIOTE3a, €IMHUIIBI (PU3UUECKHUX BEIMYUH, aTOM, MOJICKYJIa,
arperaTHble  COCTOSIHUSI ~ BemiecTBa  (TBEpHOE, KUJKOE, Trazo00pasHoe),
MEXaHWYECKOE JBWKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOIMHEHHOE),
TpaeKTOpHs, paBHOAEHCTBYOIIas cwi, aedopmanus (ymnpyras, IlacTHUYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/bI;

paznuuarh siBneHus (auddys3us, TEMIOBOE IBUKEHUE YacCTUIl BEIIECTBA,
pPaBHOMEpPHOE JBUKEHHUE, HEPABHOMEPHOE JBUKEHHE, UHEPLIMS, B3aUMOJICHCTBUE
T€J, paBHOBECHME TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpalllEHHUs, Iepeaaya
JaBJICHUS TBEPIABIMU TEJIaMH, XUIKOCTIMU W Ta3amu, arMochepHoe HaBJICHHE,
IUTABaHUE TeJl, MPEBpAIllCHUs] MEXaHWYEeCKOM DHHEepPru) MO OMHCAHUIO0 HX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIUX JaHHOE
(u3nUecKoe SBICHUE;

pacmo3HaBaTh  MPOSIBIIEHWE  M3YYCHHBIX  (U3MYECKUX  SIBICHUN B
OKpY>KaloIleM MHUpEe, B TOM 4YHucle (PU3HYECKUE SBJICHUS B MPUPOJE: MPUMEPHI
JIBWKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B >KMBOW U HEKHMBOM NPUPOJAE, NCHUCTBUE
CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS Ha KUBOU
OpraHm3M, IJIaBaHWE pPBIO, pbIYaru B TEJIE€ YENOBEKA, MPH 3TOM IEPEBOJUTH
MPAKTUYECKYIO 337]a4y B y4eOHYI0, BBIJIEIISAThH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKK)
(du3nyecKux SBICHUI;

ONKCHIBATh M3YUECHHbIE CBOMCTBA Tell U (PU3UUYECKHE SIBICHUS, HCIOJIb3YS
dusnueckne BenmuWHBI (Macca, O00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS, IIyTh,
CKOPOCTb, CPEIIHSISI CKOpPOCTb, CHJIA YINPYTOCTH, CUJIAa TSKECTH, BEC Tesa, CUJIa
TpeHUs, AaBieHuEe (TBEPAOro Teia, KUJAKOCTU, Tas3a), BbITAJIKUBAIONIAs CUJIA,
MeXaHuueckass paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(UIIUEHT
MOJIE3HOTO JEHCTBHSI MEXaHU3MOB, KHHETUYECKAsl U MOTEHINAIbHAS SHEPTUs), IPU
OMUCAHUU MTPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICIT UCTIOJIB3YEMbIX BEIMYUH, UX

000O3HAYEHUSI U COUHUIBI (PU3WYECKUX BEIUYUH, HAXOAUTHh (OPMYIIBI,
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CBSI3BIBAIONINE JTAHHYIO (PM3MYECKYIO BEIMUYHUHY C IPYTUMU BETUYMHAMU, CTPOUTD
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKkTepu30BaThb CBOWMCTBA Tel, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCTIOJNIb3Ysl MpaBUiia CIOKEHUS CHJI (BIIOJIb OJHOM TpsiMOif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmena, TpaBUIO paBHOBecusl phiuara (0J0Ka), «30JI0TOE
IIPABUJIO» MEXAaHHUKH, 3aKOH COXPAaHEHUsI MEXaHWYECKON SHEPIUH, [P 3TOM J1aBaTh
CIIOBECHYI0 (OPMYIUPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIPAXKCHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYallU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:

BBISIBJISITh TIPUYUHHO-CIICACTBEHHBIE CBSA3M, CTPOUTH OOBsICHEHHE U3 1-2
JOTMYECKUX IIAroB C OMOpoN Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHHM,
(bu3MUeCcKNX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiarh pacy€THbIC 3a1a4u B 1—2 neHCTBUSA, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIONINE (PU3UYECKHE BEIIMUUHBI:

Ha OCHOBE aHaJlu3a YCJIOBUSA 3aJa4yd 3allMChIBaThb KpaTKOE YCJIOBHUE,
MOJACTABIIATh (PU3NUECKUE BEIMUUHBI B OPMYJIIBI U IPOBOJUTH PACUEThl, HAXOUTh
CIIpaBOYHBIC JIlaHHBIE, HEOOXOMWMBbIE JIJIi  peIIeHUs 3ajad, OIICHUBAThH
PEATMCTUYHOCTH TTOJIY4€HHON (PU3NUECKO BEIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TPU  TTOMOIIH
Gu3nuecKkuX METOJ0B, B ONUCAHUMU MCCIICOBAHUS BBIJEISATh MPOBEPSIEMOE
Mpeanonokenue (TUNOTE3y), pa3auyaTb M HHTEPIPETUPOBATH MOTYYEHHBIH
pe3yNbTaT, HAXOUTh OMMOKHU B XOJE OMbITA, /IeJaTh BBIBOJIbI IO €T0 PE3ysibTaTam;

IIPOBOJUTH OTBITHI IO HAOIOIEHUIO (PU3NUECKUX ABJICHUN WIH (PU3NIECKUX
CBOWCTB Tell:

(GopMynHpoBaTh MPOBEPSEMBIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY W3
MPENJIOKEHHOTO0 O00OpYyAOBaHMs, 3alHUChIBaTh XOJ OMNbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBITIOJHSATH MPSMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MACCHI Tella, 00bEMa,

CWJIBl U TEMIIEpaTyphl C WCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
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3aMMChIBaTh TTOKa3aHUsI MPUOOPOB ¢ YUETOM 3aIaHHOM a0COIFOTHON MOTPEITHOCTH
VU3MEPEHU;

MPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTH OAHOW (DM3MYECKOM BEIUYUHBI OT
JPYroM ¢ UCIOJIb30BAHUEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTU IyTH PABHOMEPHO
JBHOKYILIETOCS TeJIa OT BPEMEHHU JIBUKEHHUS TENA, CUIIbI TPEHUS CKOJIBKEHUS OT BEca
Tea, KauecTBa 00paOOTKH MOBEPXHOCTEH TENl U HE3aBHCUMOCTHU CHUIBI TPEHHUS OT
IJIOIIAJAN CONMPUKOCHOBEHUSI TE€J, CUJIbI YINPYTOCTH OT YJUIMHEHUS TPYKUHBI,
BBITAJIKMBAIONIECH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Tella W OT IJIOTHOCTHU
KUJKOCTH, €€ HE3aBUCHMOCTU OT IUIOTHOCTU Tella, OT TJIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJ0, YCIOBHUH IUIABAHUS TEJ, YCIOBUM PAaBHOBECHS phluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUM y4e€OHOT'O HMCCIIEIOBaHUS, COOMpAaTh YCTAHOBKY M
BBITIOJTHATH U3MEPEHUS, CICAYS IPEIJI0KECHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTAThI
MOJIYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BUJIE MIPEIJIOKEHHBIX TaOJIUIl U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM HCCASA0BAHNS,

POBOJIUTh KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEJIWYUH (TJIOTHOCTH
BEIIECTBA >KUJKOCTH W TBEPAOrO Teja, CUja TPECHUS CKOJIbXKEHHS, TaBIICHUE
BO3/1yXa, BHITAIKMBAIOIIAS CUJIA, JEHCTBYIOIIAS HA TOTPYKEHHOE B )KUJIKOCTh TEJO,
K03 (DUITMEHT TIOJIE3HOTO JIEHCTBHS MTPOCTHIX MEXAHU3MOB), CIICTYSI TPEIJIOKCHHON
WHCTPYKIIUM: TP BBIMIOJHEHUM W3MEPEHH CcoOMpaTh SKCHEPUMEHTATLHYIO
YCTAHOBKY U BBIYMCIISITh 3HAUEHNE NCKOMOW BEJIMYHHBI,

coOJIr01aTh MpaBuiia TEXHUKU O€30MACHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/IOBaHUEM;

yKa3bIBaTh MPUHIIUIIBI JSHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIIAIOIITUECS COCYABI, 0apOMETDp, phIUar, MOABMKHBIN
Y HETIOJIBMYKHBIN 0JIOK, HAKJIOHHAS IIOCKOCTB;

XapaKTepu30BaTh  MPUHLMIBI  JCUCTBUA  U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHUSI (B TOM YHCIIE:

MOJIINITHUKN,  YCTPOWCTBO  BOJOMPOBOJA, THIPABINYECKUH  IIpece,
MaHOMETp, BBICOTOMEp, MOPIITHEBOM HACOC, apeoOMETp), HMCIOJIb3Yys 3HAHUS O

CBOMCTBaX (HU3MYECKUX SBICHUNW U HEOOXOAMMBbIE (U3MUECKUE 3aKOHBI U
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3aKOHOMEPHOCTH; TPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIUMIO O MPUMEpax)
MPAKTUYECKOTO MCMOJIB30BaHU (PU3MUECKUX 3HAHUM B IMOBCEIHEBHON KU3HU JUIS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpAIEHUH € MpUOOpaMU M TEXHUYECKUMU
yCTPOWCTBAMHU, COXpPAHEHHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOrO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;

OCYIICCTBJISITH OTOOp HMCTOYHUKOB uH(popManuu B VHTEepHEeTE B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3allPOCOM, Ha OCHOBE UM ECIOIIUXCS 3HAH U
U MyTEM CpaBHEHUS PA3IUYHBIX MCTOYHUKOB BBIICISATH WH(MOPMAIMIO, KOTOpas
SBJIETCS MPOTUBOPEUYNBOMN UIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBIMOJHCHUHM YYEOHBIX 33JlaHUl HAYYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MYECKOro CoJep)KaHMs, CIpPaBOYHBIE MaTepualibl, peCypchl CETH
Wnutepuer, BmageTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uH(OpMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHbMEHHBbICE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHHMKOB MH(pOpMaIuu (U3NYECKOTO COACPKAHMS, B TOM UYHCIC
nyOIMYHO JeNaTh KpaTKUe COOOIIEHUs O pe3yJbTaTaX MPOCKTOB WM Y4E€OHBIX
VCCIICIOBAHUK, TPU HSTOM TPaAaMOTHO HCIOJIb30BaTh WM3YYEHHBIM MOHATHUHNHBIN
anmapar Kypca GU3HMKH, COMPOBOXKIATH BHICTYILJICHNE TTPE3EHTAIIUEH;

IpU BBIIOJHEHUN YYEOHBIX TPOCKTOB M HCCICAOBAHUNA PaCIpEeiTh
00s13aHHOCTU B TPYIINIE B COOTBETCTBHH C TOCTABICHHBIMHU 3aJladyaMu, CJICIUTh 3a
BBIMIOJTHEHUEM IUJIaHA JIEWCTBHM, aJ€KBATHO OIIEHUBATh COOCTBEHHBIM BKJIAJ B
NESTENbHOCTh TPYIIbBI, BBICTPAMBATH KOMMYHHMKATUBHOE B3aWMOJICHCTBUE,
YYUTBIBAs MHEHHE OKPY>KAIOIIHX.

K xoHuy o0yuenuss B 8 kjacce nmpeaMeTHble pe3yJbTaThbl HA 0a30BOM
YPOBHE 10/KHBI OTPAXKATH C(POPMHUPOBAHHOCTD Y 00YUYAIOIIUXCH YMEHHMIi:

UCTIOJIB30BaTh TMOHATHSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE BUKCHHE
aTOMOB M MOJIEKYJ, arperatHble COCTOSHHUS BEIIECTBA, KPUCTALIMYECKHE U
amop(dHbIEe TeNa, HACBIIIEHHBI W HEHACHIIICHHBIA Map, BJIAXKHOCTh BO3/yXa,

TeMIepaTypa, BHYTPEHHSISI DJHEpPrus, TEIUIOBOM JBUTATENlb, SJIEMEHTAPHBIN
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ANEKTPUUECKUI 3apsill, AJEKTPUUECKOE TII0Jie, MPOBOAHUKH U JTUIJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TI0JIE;

pa3nuyarh SIBIEHUS (TEIUIOBOE pAacCIIMpPEHUE M CXKaTHhe, TeIvlonepenaya,
TEIJIOBOE PABHOBECHE, CMAauMBaHUE, KaMWUISIPHbIE SBJICHUS, HCIAPEHUE,
KOHJICHCAIIWs,  IUJIaBJICHWE,  KpUCTau3anus  (OTBEepAEBaHUE),  KUIICHUE,
Terionepeaayda (TerIonpoBOIHOCTh, KOHBEKIIHUS, U3ITyUYEHHUE), DIEKTpU3alus Tell,
B3aMMOJICHCTBUE 3apsI/IOB, JEUCTBUS DJICKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/ICIICTBUE MAarHUTOB, JEHCTBHE MAarHUTHOIO MOJIA Ha MPOBOJHUK C TOKOM,
AIEKTPOMArHUTHAsI MHAYKIHKS ) TIO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONTUX TAHHOE (PU3UUECKOE SIBIICHHCE;

pacrmo3HaBaTh  MPOSIBIICHWE  M3YYEHHbIX  (U3MUECKUX  SIBICHUH B
OKPYKAroIeM MUPE, B TOM YUCiIe GU3UICCKUE SBICHUS B IIPUPOJIE: TTOBEPXHOCTHOE
HATSKEHUE U KaMWUISIPHBIC SIBJICHUSI B IPUPOJIE, KPUCTAIIIBI B IPUPOJIE, U3ITYYCHHE
Connila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TymaHa,
WHEs, CHera, SJICKTPUYECKHE SBJICHUS B arMocdepe, IIEKTPUYECTBO KUBBIX
OpPraHU3MOB, MAarHUTHOE MOJIe 3eMJIH, IPeiQ MOIFOCOB, POJIb MATHUTHOTO TTOJIS JIS
KU3HU Ha 3emiie, OJIIPHOE CUSIHUE, TIPU STOM MEPEBOAUTH MPAKTUUYECKYIO 3a]1a4y
B y4eOHYI0, BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) (U3UICCKUX SIBJICHHI;

OMUCHIBATh M3YYCHHBIC CBOWCTBA TeNl U (U3UYECKHUE SIBIICHUS, UCIOIB3YS
busnueckre BeMUYUHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPTHUsl, KOTUYECTBO TEIIOTHI,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, YAeNbHAas TEIJIOTa IUIABJICHUS, YelbHas
TEIJIOTa Mapoo0pa30BaHus, yAelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOd(PPUIIMEHT
MOJIE3HOT0 JIEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCUTENIbHASI BJIAXKHOCTh BO3/lyXa,
ANEKTPUUECKUI 3apsiji, CUJIA TOKA, JJIEKTPUYECKOE HaIpsHKEHUE, COIMPOTHBIICHHE
IPOBOJIHMKA, YACIbHOE CONPOTHBJICHUE BEIIECTBAa, paboTa U  MOIIHOCTb
AJIEKTPUUYECKOr0 TOKA), IPU ONMKUCAHUM MPABUIILHO TPAKTOBATh (DU3MUECKUNA CMBICI
WCIOJIb3YEMbIX BEJUYUH, OOO3HAUYEHUS W E€AUHUIBI (U3UUECKUX BEIUYMH,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMH

BEJIMYMHAMU, CTPOUTH I'paMKHU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;
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XapaKTepU30BaTh CBONCTBA TeJ, (PU3MYECKUE SBJIECHHS U IPOLECCHI,
VICIIOJIb3YSl OCHOBHBIE ITOJIOYKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHHUS
BELIECTBA, MPUHLUII CYNEPHO3UIMHU IOJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHMs 3apsaa, 3akoH OMa U1 ydyacTka 1enu, 3akoH Jxoyns—JIenna, 3akoH
COXpaHEHHUs] AHEPruu, MpPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA H
3aIMCBHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3MYECKHE MPOIECChl M CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CUTyalMi NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:

BBISIBJIATh NPUYMHHO-CIICJCTBEHHbBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1-2
JOTMYECKUX IIAroB C OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHHM,
(pU3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyéTHbIC 3aa4ul B 2—3 JACWCTBUSA, UCIIONB3YsI 3aKOHBI 1 (POPMYJIBI,
CBSI3bIBAIOLIUE (PU3NUECKUE BETUUNHBIL:

Ha OCHOBE aHAJIN3a YCJIOBUS 33J1a4M 3aIIMChIBATh KPATKOE YCIOBHE, BBISBIAThH
HEJOCTaTOK JAaHHBIX J/JI1 PEIICHHs 3aJaud, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoOXoAUMbIe JUIsl €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBAThH MOIYYEHHOE
3HaYeHUE (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh MpU TOMOIIU
(Gu3MUeCKMX  METOJOB, MCIOJIb3yd ONHCAHWE MCCIEOBAHMS, BBIACIATH
IIPOBEPSIEMOE TIPEAIOJI0KEHUE, OLICHUBATH MPABUIIBLHOCTH IOPSAAKA ITPOBENCHUS
UCCJIEIOBAHUS, JENIATh BBIBOJBL;

IPOBOJUTH OTBITHI IO HAOIIOIEHUIO (PU3NUECKUX ABJICHUN WIH PU3NIECKUX
CBOWCTB Ted (KaNmWUJISIPHBIE SIBICHHUS, 3aBHUCHUMOCTbH JABJICHUS BO3JyXa OT €ro
o0BéMa, TeMmmepaTypbl, CKOPOCTH IpoLecca OCTBIBAHHWS W HarpeBaHus MNpu
U3Iy4eHUH OT LIBETa M3Iydarolledl (MOrjouaromnie) MOBEpXHOCTH, CKOPOCTb
WCIIAPEHHs] BOJBI OT TEMIEPATYPBhl KUJIKOCTH M IUIOMAMA €€ ITOBEPXHOCTH,
AJIEKTPU3ALMUA TEN U B3aUMOICHCTBHUE JIJIEKTPUUECKUX 3apSAJIOB, B3aUMOJECHCTBHE
NOCTOSIHHBIX MarHUTOB, BU3YyaJU3alldsl MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB,
JNEHUCTBUSI MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHMTA,

CBOMCTBA 2JICKTPOJBHUTATENSI MOCTOSHHOTO TOKA): (hOpMYIUPOBATH MPOBEPSIEMBIC
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NPENIONIOKEHUsI, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpyIOBaHMS,
OIKCHIBATH XO/I ONbITA U (POPMYIMPOBATH BHIBOJIHI,

BBITIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CHJIbI TOKAa, HANPSDKEHHS C MCIOJIb30BAaHMEM aHAJIOTOBBIX NMPUOOPOB U
JTATYUKOB (DU3UYECKUX BEJIMYWH, CPABHHUBATh PE3yJIbTaThl U3MEPEHUHN C YUETOM
3aJIaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

MPOBOJIUTh HMCCJICIOBAaHUE 3aBUCUMOCTU OJHOM (DPU3WUYECKOW BEIMYHMHBI OT
JIPYrol ¢ HMCIOJIb30BAaHUEM NPSIMBIX H3MEPEHHI (3aBUCUMOCTH COMPOTUBIICHHS
IPOBOJHHUKA OT €ro JJIMHBL, IUIONIAAW IONEPEYHOr0 CEYEHUs U YIEIbHOIO
CONPOTHBIICHUS BEIIECTBA IPOBOJIHUKA, CUJIbI TOKA, UAYIIETO YEPE3 MPOBOJAHUK, OT
HaIIPSYKEHUS Ha IIPOBOJIHUKE, UCCIIEN0BAaHUE TTOCIIEIOBATEILHOTO U MMAPAJLIEIIBHOTO
COCIMHEHU MPOBOJAHUKOB): MJIAHUPOBATh MCCIICIOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIEAYS PEJIOKEHHOMY IIaHy, PUKCUPOBATh PE3yJIbTaThl
MOJIYYUCHHON 3aBUCUMOCTH B BHJI€ TaOJIUI] W TpaduKOB, JeiIaThb BBIBOJBI IO
pe3yabpTaTaM MCCIIEIOBAHUS;

MPOBOJNTh KOCBEHHBIE W3MEPEHHs] (PU3NYECKUX BeMUUuH (yaenbHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHUBIEHUE MPOBOJAHUKA, pabOTa U MOIIHOCTh
AJIEKTPUYECKOrO TOKA):

MJIaHUPOBATh U3MEPEHUsI, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIICTYs
IPEJIOKEHHON NHCTPYKIIUH, U BBIYUCIIITH 3HAYCHUE BEJIMUYHHBI;

coOroaTh MpaBUila TEXHUKH 0€30MacHOCTU IpU paboTe ¢ J1adopaTOpHBIM
000py/IOBaHUEM;

XapaKkTepu3oBaTh  MPUHLHUINBI  JCUCTBUS  M3y4EHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa WX ONUcCaHus (B TOM YHUCIE: CHUCTEMA
OTOIUICHHUSI IOMOB, TUTPOMETP, TTapoBasi TypOUHA, aMIIEpPMETP, BOIBTMETP, CUETUUK
AJIEKTPUYECKOW DHEPrUU, DJIEKTPOOCBETUTENIbHBIE MNPUOOPHI, HarpeBaTesbHBIC
AIEKTPONpPUOOPHI (MPUMEPHI), NEKTPUUYECKUE MPEAOXPAHUTENH, AICKTPOMArHUT,
AIEKTPOABUTATENb TMOCTOSHHOTO TOKAa), WCIONb3ysl 3HAHUA O CBOMCTBax

($u3nUeCcKUX SABJIECHUN U HEOOX0IUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
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pacro3HaBaTbh IIPOCTBIE TEXHUYECKUE YCTPOWCTBA W HU3MEPUTEIIBHBIC
npubopel MO CXeMaM M CXEMaTHYHBIM PUCYHKaM (GKUJIKOCTHBIA TEPMOMETP,
TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTaTENb BHYTPEHHET O CTOPAHMUS, 3JIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMBI JSJEKTPUYECKUX LENEld C IOCIEeI0BaTEIbHbIM U
napajyielibHbIM COEIMHEHUEM 3JIEMEHTOB, pa3iuyas YCJIOBHbIE 0003HAYEHUs
3JIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(POPMAIIUIO O TpUMEpaXx) MPaKTUYECKOrO
UCTOJIb30BaHMs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HHM JJI 0OeCredeHHs
Oe3omacHoCTH Ipu oOpalleHuu ¢ MpuOopaMu M TEXHUYECKMMH YCTpPOICTBamH,
COXpPaHEHHUsI 370pOBbS M COOJIOAEHUS HOPM 3KOJIOTMYECKOIO IIOBEICHHS B
OKpYKarouien cpene;

OCYILIECTBIIATH MOUCK MH(popMalnu GU3NIEcKoro coaepxkanus B IHTepHere,
Ha OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPAaBHEHUS TOIIOJHUTEIBHBIX UCTOYHHUKOB
BBIJIEIIATh MH(OpPMAIUIO, KOTOpasi SIBJISETCS NMPOTUBOPEUYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHO;

UCMOJIb30BaTh MPU BBINOJIHEHUH YYEOHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO
auTepaTypy (PU3MYECKOro COAEp KaHMs, CIPaBOYHBIE MaTepualibl, pECypChl CETH
Wntepuer, BnageTh npuéMaMHU KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uH(popManuK U3 OAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIE IHCHMEHHBIE M KpaTKUE YCTHBIE COOOUICHUS,
000011ast nH(}OPMaLMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COAEPIKaHuUs, B
TOM  4YHClI€ MyOJMYHO  TPEACTaBISATH  pe3yJdbTaThl  MPOCKTHOM  HIIK
UCCJIEIOBATENBCKOM ACATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh N3yYEHHBIN
MOHSTUMHBIN anmapar Kypca GU3MKH, COMPOBOXKAATH BHICTYIJICHHUE MTPE3CHTALIUCH;

OpU BBIIOJIHEHUU YYE€OHBIX IPOEKTOB M UCCIEAOBAHUNA (U3NYECKUX
MPOLIECCOB  pacHpeniensiTh O0S3aHHOCTM B TIPYIIIE B  COOTBETCTBHHM C
MOCTABJICHHBIMHA 3aJja4aMH, CJEIWTh 32 BBIIOJIHEHUEM IUIaHA JACUCTBUI U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJAJ B AESITEIHLHOCTh
IPYNIbL, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, POSBIISAA TOTOBHOCTD

paspemiatb KOH(MIUKTHI.
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K koHmy o0yyenusi B 9 kjacce mpeaMeTHble pe3yJbTaThl HA 0a30BOM
YPOBHE 10/KHBI OTPAXKATH C(POPMHPOBAHHOCTD Y 00YYAIOLIUXCH YMEHHIA:

UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MAaTEpUAIbHAS TOUKA, TPACKTOPUS,
OTHOCHUTEJIBHOCTh ~ MEXaHWYECKOro  JBWXKEHMs,  Aedopmauus  (ymnpyras,
IUIACTUYECKAs), TPEHHE, UEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, UEHTP TSHKECTH, a0COOTHO TBEPIOE TENO, LEHTP TSKECTU TBEPIOTO
TeNa, paBHOBECHE, MEXaHWYECKHWE KOIeOaHWs U BOJIHBI, 3BYK, HHQPA3BYK H
yJIbTPa3BYyK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKAJIA 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JIaJIbHO30PKOCTb, CIIEKTPbl UCIYCKAaHUS WM TMOIJIOIICHMs, alib(da,
0eTa- 1 raMMa-U3JIy4€HUs, U30TOIIbI, A/I€PHAs SHEPTEeTUKA;

pa3nuyarh SIBJIeHUS (pPaBHOMEpPHOE U HEPaBHOMEpPHOE MPSIMOJIMHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE IBUKEHUE, CBOOOJHOE Ma/ICHHUE
TEJ, pABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE
IBU)KEHUE, KoJleOaTeIbHOE IBUKEHHE (3aTyXalOLUE U BEIHYX/ICHHbBIE KOJICOaHUs),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYKa, MPSMOJIMHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE U MPEIOMIIEHHE CBETAa, IIOJIHOE BHYTPEHHEE
OTpaXeHHE CBETA, pa3jioKeHHe 0eI0ro CBeTa B CIIEKTP U CII0KEHHE CHEKTPaIbHbBIX
LBETOB, JMCIEPCHS CBETA, €CTECTBEHHAs paJMOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CreKTpa M3JIy4eHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PM3HUECKOE SIBICHUE;

pacrno3HaBaTh  MPOSIBJIEHWE  M3YYEHHbIX  (U3MUECKUX  SIBICHUH B
OKpy’KaroleM Mupe (B TOM 4ucie (pu3ndeckue SBJICHHUS B MPUPOAE: MPUIUBBI U
OTNIUBBI, ABMXKeHUE MaHeT COJHEYHOM CHCTEMbl, PEAKTUBHOE JBUYKEHUE >KHUBBIX
OpPraHU3MOB, BOCIPUATHE 3BYKOB J>KMBOTHBIMH, 3EMJIETPACEHHE, CEHCMUYECKHE
BOJIHBI, LIYHAMH, 3XO0, LIBETA TE€JI, ONTUYECKUE SBJICHUS B MIPUPOAE, OUOIOTUYECKOE
NEHUCTBUE BUAUMOrO, VYIbTPa(UOIETOBOIO M PEHTICHOBCKOIO H3JIy4YEHUH,
€CTECTBEHHBI PAaJMOAaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paJHOAKTHBHOE
U3JIyYEHUE TPHUPOAHBIX MHUHEPAJIOB, JEHCTBHE PAJUOAKTUBHBIX H3JIYYEHHH Ha
OpraHu3M 4YeJoBeKa), MPU 3TOM IMEPEBOJUTHh MPAKTHUECKYIO 3a7ady B y4eOHYIO,

BBIJIETISITH CYIIECTBEHHBIC CBOMCTBA (TTPU3HAKH ) PU3NYECKUX SBICHUN;
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ONKCHIBATh M3YUECHHbIE CBOMCTBA Tell U (PU3UUYECKHE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BETUYMHBI (CpeOHSE W MIHOBEHHAas CKOPOCTb Tela IIpu
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, NEPEMEIICHUE, ITYTh, YIJIOBass CKOPOCTD,
CHJIa TPEHHUsI, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/IEHNUs, BEC
Tena, UMIYJIbC TeJla, HUMIYJIbC CHJIbL, MEXaHudyeckas paboTa M MOIIHOCTb,
NOTEHIMAJIbHA D3HEPrus Tejla, IMOAHATOrO HaJ  IOBEPXHOCTBIO  3EMIIHM,
NOTEHLIMAJIbHAS SHEPIHsl CXKATOM NPYXKUHBI, KUHETUYECKAs HSHEPrus, IOIHAS
MeXaHWYecKasi PHEprus, MepUoj U 4acToTa KoueOaHuM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTAa TOHA, CKOPOCTb CBETA, MOKAa3aTesib MPEIOMIICHUS Cpeibl), MpH
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCHOJIb3YEMBIX BEIWYUH,
0003HAYEHUSI U €OUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (DU3MUECKYIO BEIMUMHY C APYTUMU BEIUYUHAMHU, CTPOUTD
rpauKy M3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKkTepu30BaTh CBOHCTBA TeJ, (U3NYECKUE SIBICHUS U IPOLECCHI,
WCIIONb3YS 3aKOH COXPAHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, HMPUHIMII
CYINEpPHO3ULIUN CUJI, TPUHIUI OTHOCUTENBHOCTH ["anunes, 3akonbl HeroTOHA, 3aKOH
COXpPAaHEHHS] HMIYJbCa, 3aKOHBl OTPAXEHUS M TMPEIOMIICHHS CBETA, 3AKOHBI
COXPaHEHMS 3apsI0BOIO0 U MACCOBOI'O YHMCEN NPH SIEPHBIX PEAKLUSAX, NP 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTU4YecKoe
BBIPAKECHUE;

OOBSACHATh (PU3UYECKHE TMPOIIECChl M CBOMCTBAa T, B TOM YHCIE U B
KOHTEKCT€ CHUTyalUld NPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISABIATH
PUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX I11aroB ¢
OToOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHUM, (PU3NIECKUX 3aKOHOB
VIV 3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIC 3a/1aud (ONMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUM ),
WCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKUE BETUUMHBI: HA OCHOBE
aHaJIM3a YCJIOBHS 33J1a4y 3aIllMChIBAaTh KPAaTKOE YCIIOBUE, BBISBIATH HEJOCTAIOIINE

WIK U30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJbl, HEOOXOIUMBIE IS
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peleHusl, MPOBOAMTH PACYETHI M OLICHMBATH PEAIUCTUYHOCTh IOJIYUYEHHOIO
3Ha4YeHUs] PU3NYECKON BEIMUNHBI,

pacno3HaBaTh NOpPOOJEMBbI, KOTOPbIE MOXXHO pPEIIUTh NOpPU [OMOIIH
(U3NYEeCKUX  METO/IOB, HCIOJb3ysl ONUCAHUE  HCCIEAOBaHUs, BBIICIATH
IpOBEpSEMOE MPEANOJIOKEHUE, OLUEHUBATH MPABUIBHOCTh MOPSAJAKA IMPOBEICHHUS
UCCIIC/IOBAHNUS, JIeaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YJIbTaThl HAOMIOACHUM U
OTBITOB; TPOBOAWTH OMBITHI MO HAOMIONEHUI0 (U3MUECKUX SBICHUNA WIH
(¢u3nyecKkux CBOMCTB Te (M3yueHue BToporo 3akoHa HeloToHa, 3akoHa COXpaHeHus
HHEPruM, 3aBUCUMOCTh NEpUOAa KOieOaHUN NPYKMHHOTO MasiTHUKAa OT MAacChl
rpy3a 1 *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/bl MaJbIX KOJeOaHuUH,
OPSAMOJMHENHOE PAaCHpPOCTPAHEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B CHEKTD,
U3y4yeHHE CBOWCTB M300paXeHUs B IIJIOCKOM 3€pKajie U CBOMCTB H300pa’KeHUs
npeaMeTa B coOOMparoleil TuH3e, Ha0II0ACeHUE CIUIOMIHBIX U JIMHENUaThIX CIIEKTPOB
U3IY4YEHHsI): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 HU30BITOYHOro Habopa
o0Opy/sOBaHMs, ONKCHIBATH XOJA ONbITA W €ro pe3yJabTarbl, (HOPMYIUPOBATH
BBIBOJIbI;

IPOBOANTH NPHU HEOOXOAMMOCTH CEPUI0 MPAMBIX WU3MEPEHUM, OMpenenss
cpeaHee 3Ha4YeHHE M3MepsieMOod BeIMUYMHBI ((POKYCHOE paccTOsiHHE COOMparouiei
JMH3bI), 000CHOBBIBATH BHIOOP criocoba u3MepeHus (M3MepUTEIbHOro Mpudopa);

OPOBOJUTH  HUCCIECJOBAHME 3aBUCHUMOCTEH  (U3NYECKUX BEIMYUH C
UCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBIKEHHMM 0€3 HayalbHON CKOpPOCTH, MepuoAa KojeOaHui
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETA
OT yIIa NaJeHHWs W YyIia IpeIOMIECHHs OT yria HaJcHMs): IIaHUpPOBATh
UCCIIEIOBAHNE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PUKCHUPOBATh PE3YJIbTAThI
MOJIyYCHHOW 3aBUCUMOCTH (UM3MYECKUX BEJIMYMH B BUJE TaOMUL U TpadUKOB,
JIeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEI0BAHNUS;

POBOJUTH KOCBEHHbIE U3MEPEHUs] (PU3NYECKUX BEIMUUH (CPEIHSS CKOPOCTh
U YCKOPEHHE Teja MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOIO

najeHus, >KECTKOCTh MPYKUHBI, KOADDUITMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKas
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paboTa ¥ MOIIHOCTb, YacTOTa W TMEPUOJl KOJICOAaHUH MaTeMaTUYECKOTO U
IPY>KMHHOTO MasATHUKOB, ONTHYECKAsl CHJIa COOMpAIOIIeH JIMH3bI, paOaKTUBHBIHI
(OH): TUTAHMPOBATh HW3MEPEHHUS, COOUPATH HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITOJHATE U3MEPEHHUS, CIAEAYS IPEIJI0KEHHON HHCTPYKLIUH, BBIYUCIIATh 3HAUECHUE
BEJIMYMHBl M aAHAJIM3UPOBATH IMOJIYYEHHBIE pE3yJbTaThl C YYETOM 3aJaHHOM
IIOIPEIIHOCTH U3MEPEHU;

coOroaTh MpaBUila TEXHUKH 0€30MacHOCTH IpU paboTe ¢ J1adopaTOpHBIM
00OpyIOBaHHEM; pa3IUyaTh OCHOBHBIE MPHU3HAKKM H3YYEHHBIX (U3HUYECKUX
MoOJIeNiel: MarephalibHasi TOYKa, a0COJIOTHO TBEPJOE TENO, TOYEUHBIM MCTOUHHK
CBETa, JydY, TOHKas JIMH3a, I[UIAHETapHas MOJENIb aTOMa, HYKJIOHHAs MOJENb
aTOMHOTO S11pa;

XapaKkTepu30BaTh MPUHLMIBI  JEHCTBUS  W3YUYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOW Ha WX OMHCAHMS (B TOM YHUCJE: CHUIAOMETD,
JATYMKU TIOJIOKEHUS, PACCTOSIHUSA U YCKOPEHHMSI, PAKETa, 3X0JIO0T, OYKH, IIEPUCKOII,
(¢oTroanmapar, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Buiibcona), ucmonb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SBJICHUM M HEOOXOIUMbIC
(du3nueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB IMPH
pelIeHuN Y4eOHO-PaKTUUYECKUX 3a7ad, ONTHYECKHE CXEMbI ISl MOCTPOCHUS
U300paXeHUH B IJIOCKOM 3€pKajie ¥ COOMPAIOIIEH JTMH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPaX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHUM B MOBCEAHEBHOM KU3HU NJIsi 0OECIeueHUs
6e3omacHOCTH Tpu OOpalleHuu ¢ MpuOopaMu M TEXHHUUYECKHMH YCTPOICTBamH,
COXpaHEHUsl 370pPOBbsi U COOJIIOJIEHUST HOPM HKOJIOTUYECKOrO IIOBEJCHUS B
OKpY>KaroIler Cpeie;

OCYIIECTBIISITh NOUCK MH(GOpMALIMK (PU3NYECKOr0 cosiepkanus B IHTepHere,
CaMOCTOATENLHO (OPMYIUPYS MOUCKOBBIM 3allpoC, HaXOAUTh MYTH OIpEIEICHHUS
JIOCTOBEPHOCTU TMOJY4EHHON WH(OpMalMM HAa OCHOBE HUMEIOIIMXCS 3HAHUU U

JOITOJIHUTCIIbHBIX HCTOYHHNKOB,
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WCIIOJIb30BaTh IIPH BBITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYISIPHYIO
JUTEPATypy (HU3NYECKOTO COJICp)KaHMS, CIPaBOYHBIC MaTepHasbl, peCYpPChl CETH
WNutepHer, Bianerh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(popMaIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC TMHUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpPMAIKM U3 HECKOJBKMX MCTOYHUKOB (PU3UYECKOTO COMEPIKAHUS, IMyOJINIHO
MPEACTABIATh PE3YJIbTAThI MPOCKTHOW WIIA UCCIIEI0BATEIbCKON AEATEIbHOCTH, TIPU
3TOM TPaMOTHO MCIIOJIb30BAaTh W3YYECHHBIM TMOHSATUWHBIM ammapar u3y4yaeMoro
paznena (U3MKM W COMPOBOXIATh BBICTYIUICHHE TMpe3eHTalell ¢ y4éToM

0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.

41



TEMATHUHYECKOE IIJTAHUPOBAHHUE.

Temarnyeckoe MIaHUPOBAHUE U KOTMYECTBO YaCOB, OTBOJIMMBIX HA OCBOCHHE KaXK10i TeMbl yueOHOTro npenmera «Dusukar
aJlanTUPOBAHHOM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUsl OOYyHArOUIUXCS C 3aIePiKKON
TICUXMYECKOTO Pa3BUTHSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIUM pasznesiom denepanbHoil padouel mporpaMMmbl y4eOHOTO
npenqmera «DPusnkay 00pa3oBaTEIBLHON MPOrpaMMbl OCHOBHOTO 00mIero obpasoBanus. [Ipu stom Opranmsainus BOpaBe cama
BHOCHTH U3MEHEHUS B COIEPIKaHUE U pacTpeiesieHne yaeOHOro MaTepraa 1mo rojaM 00y4eHHsI, B TIOCTIEI0BaTEIbHOCTD N3y CHUS
TEM M KOJIMYECTBO YaCOB HA OCBOCHHUE KAKJOW TEMBI, ONPEACICHNUE OpraHu3alMOHHbIX (hopM o0yueHus U T.m. O60CHOBAaHHOCTh
JAHHBIX U3MEHEHUI OmpeensieTcss BRIOpaHHBIM 00pazoBareabHOM opranu3zaiueit Y MK, nHauBuayanbHbIMU ICUXO(PU3NIECKUMU
0COOCHHOCTSIMH KOHKpeTHBIX oOydarommxcs ¢ 3I1P, cTernenpro yCBOEHHOCTH UMHU YUE€OHBIX TEM, PEKOMEHIAIUSIMH 110 OTOOPY U

ajanrtanuu yaeOHOro Marepuana mno Gpusmnke, npeacTaBieHHbBIMEU B [loscHUTENBHOI 3amucKe.

1 MC — anieMenTHI cozeprkanis, BKIIOYAIOIIHE MEKIIPEIMETHBIE CBA3H, KOTOPbIE II0IPOGHEe PACKPHITE B TEMATHYECKOM ILIAHUPOBAHHH.
! KypcusoM 0603Ha4€eH y4eOHbINH MaTepuall, KOTOPBIi H3y4aeTcs, HO He BBIHOCUTCS Ha MPOMEXYTOUHYIO U HTOTOBYIO aTTECTALIMIO.

7 KIIACC
HaunmenoBanue | KosuvecTBo OcHoBHOE coiep:kaHne OcHOBHBIE BH/IbI 1€ATEJbHOCTH YUAIUXcs (HA YPOBHe
pa3nena (Tembl) 4acoB y4eOHbIX J1eHCTBUIl)

Kypca

Paznen 1. ®usuka u ee posib B NO3HAHUH OKPYKAKOLIEr0 MUPA
®usuka — Hayka | 2 ®usnuka — Hayka o npupoae. SIpienus | BolsiBlIeHHEe OCHOBHBIX DPAa3JM4Mil MPU NOMOIIM I€1arora Mexay
0 MpUpoze npupoasl (MC?). ®usuyeckue sBiaeHus: | GU3MIECKMMHU U XUMUUECKUMH TipeBpanienusamu (MC — xumus).
MEXaHUYECKue, TeruioBble, | PacmosnaBanue u kiaaccudukanus mocie o0CyXIeHHS C MeAaroromMm
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HanmenoBanue | KosnuecrBo OcHoBHOeE coiepkaHue OcHoOBHBIE BH/IbI /1eATEJIbHOCTH YYalIuxcs (Ha ypoBHe
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca
JNIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC, | DU TOMOINM HABOMSIIMX BOIMPOCOB (DU3UYECKUX  SIBIICHUMA:
3BYKOBBIE. MEXaHUYECKHUX, TETJIOBBIX, ANEKTPUUECKHX, MarHUTHBIX
U CBETOBBIX.
HaGmogenne u onvucanue Gpu3nueckux siBJIeHUN Ha 0a30BOM YpOBHE.
duznyeckue 2 Ousznueckre BenuuuHbL. M3Mepenue | OmnpeneneHue NpH TOMOIIM IeJarora I€HBl JENEHUS I[IKajbl
BEJIMYUHBI ¢usnueckux  BenmuuuH.  Dusuueckue | U3MEPUTETHLHOTO IpUdOpa.

npubopwer®  I[lozpewnocms  usmepenui.
MexnyHapoiHasi CHCTeMa €IMHHII.

jlemomcmpauuu3
1.Mexannueckue, TEIJIOBEIC,
AJNIEKTPUY ECKHE, MarHUTHBIC,

CBETOBBIC SIBJICHHUS.
2. dusnveckue mpuOOPH U MpoIeaypa
MPSIMBIX HM3MEPEHUN aHAJIOTOBBIM H
U (POBBIM MTPUOOPOM.
Jlabopamopusie padbomul u onvimeol.
1. Onmnpenenenue 1EHBI JCICHUS
U3MEpHUTENbHOro mpubopa (UCIoiab3ys
TEXHOJIOTHYECKYIO KapTy
IKCIIEPUMEHTA).
2. VI3mepeHue pacCTOSIHHIA.
3. HM3mepenue oO0béMa KUIKOCTH H
TBEPIOIO TEJIA.
4.  Onpeodenenue pazmepos Manvix
mei.

W3mepenue nmo obpasuy MoJ pyKOBOACTBOM Ilejarora JMHEHHBIX
pa3MepoB TeJl U MPOMEKYTKOB BPEMEHHU C YUETOM HOIPELIHOCTEN.
N3mepenne mo ob6paslly HOJ PYKOBOJICTBOM Iienarora o0béma
JKUAKOCTH U TBEPAOrO TeElNA.

W3mepenue 1o odpasiny noj pykoBOACTBOM Ieiarora TeEMIIEPaTyphl
IIPYU MOMOIIH KUAKOCTHOTO TEPMOMETpA U JJaTYUKA TEMIIEPATYPhI.
BellloNIHEHHE HECIOKHBIX TBOPYECKUX 3aJaHMMl C ONOpOM Ha
aITOPUTM, TIPEIBAPUTENILHO pa300paHHbBIN C MMe1aroroM Mo MOUCKY
CIOCOO0OB M3MEPEHUS HEKOTOPhIX (U3NYECKUX XapaKTEPHUCTHK,
HallpUMep, pa3MepoB MaJlbIX OOBEKTOB (BOJIOC, IIPOBOJIOKA),
yAanEHHbIX 00BEKTOB, OOJIBIINX PACCTOSHUMN, MaJbIX IPOMEKYTKOB
BpeMeHH. OOcyxeHHe NpeaaraéMblx cioco0o0B.

3 Bee [lemonctpammm u JlaGopatopHble pabOTbI, NMPEACTaBICHHbIE B COJAEPXKAHWH, JOMyCKaeTcs (MOXKHO) MPOBOJAWTB, HCIOJIB3YS MH(MOPMAIHOHHBIE M AJIEKTPOHHBIE TEXHOJOTMH (LM(POBHIC

00pa3oBaTebHBIE PECYPCHI).

43




HaumenoBanne | KosmuecrBo OcHoBHOe coiep:kaHue OcHoBHBIE BUbI 1eATEIbHOCTH YYaIUXCs (HA yPOBHE
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca
5. HM3mepenue TemmepaTypbl MpH
MOMOIIN >KUJIKOCTHOTO TEPMOMETpa U
JaT4YMKa TEMIEPATypPhI.
6. Ilposedenue uccredosanus no
npoeepke  2unomesvl.  OAIbHOCHb
noaéma wapuxa, NYWeHHo20
20pU3OHMANLHO, mem Ooabue, Yem
boavute gblcoma nycka.
EcrectBenHO- 2 Kak ¢buszuka u apyrue | BeigBukeHue rumoTe3 mocie MpeaBapUTEIbHOIO OOCYXKIEHHS C
Hay4YHBIA METOJ €CTECTBEHHbIC HAYKH M3y4aloT PUPONY. | IeJaroroM, 00bSCHAIONIMX IPOCThIE SBJICHUS, HAIIPUMED:
TO3HAHKSA Ecmecmeenno-nayunbiil Memoo | — MOYeMy OCTaHaBJIMBACTCA JBUXKYIIEECS IO TOPU3OHTAIBHOM
NO3HAHUA:  HAONI0OeHue, NOCMAHO6KA | TIOBEPXHOCTH TEIIO;
HAY4YHO20 gonpoca, 8bl0BUMNCEHUe | — TIOUYEMY B JKapKyIo IOTro/ly B CBETJION 01Xk 1€ MPOXJIaJHeH, UeM B
2unomes, JKCnepumMenm no npogepke | TEMHOM.
eunomes, o0bvAcHeHUe Habawoaemozo | Bri00Op cmoco60B NPOBEPKU TUIIOTE3 U3 MPEATOKEHHBIX IE1aroroM.
aenenus. Onucanue guzuveckux asnenuti | HaOmonenne NpPeAIOKEHHBIX —I€1aroroM  HMCCIENOBAaHUHA IO
¢ NOMOWBIO MOOenel. IIPOBEPKE KAKOM-IMOO TUIIOTE3bl, HAIPUMEpP: NaJbHOCTb MOJIETA
[Tpeamer u MeToABI HU3UKU. MIapUKa, MYLIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, YyeM Ooblle
Hemoncmpavuu BBICOTA ITYCKA.
OmnpenesneHue MorpemHocT [ToctpoeHne COBMECTHO ¢ I€AaroroM mpocTedmmx Mojeneit
JKCIEPUMEHTA ¢u3nyeckux sBIEHUH (B BUJE PHUCYHKOB WM CXEM), HalpUMEp
naJieHue NpeaMeTa; NPSIMOIUHEIHOE pacIpoCTpaHEHHUE CBETA.
Paspnein 2. IlepBoHayanbHbIe CBEIEHUS O CTPOCHHUH BEILIECTBA
Crpoenue 1 Crpoenne BewmiectBa: arombl U | HaOmogeHune um uHTepHpeTanus COBMECTHO C IEJAroromM OIBITOB,
BEIIECTBA MOJIEKYJbl, ux pazmepsl. Onvimsl, | CBUAETEIBCTBYIOUMX 00  aTOMHO-MOJIEKYJISIPHOM  CTPOECHUU

00Ka3bl€al0u41/l€ 0Z/ICKp€I’I’IHO€ cmpoerue
eeulecmea.

BELIECTBA: OMBITHI C PACTBOPEHUEM Pa3JIMYHBIX BEILIECTB B BOJIE.
OueHka npu NOMOIIM TEXHOJOTUYECKON KapThl pa3MepoB aTOMOB U
MOJIEKYJI C HCIIONIb30BaHUEM (QoTorpaduii, MorydeHHBIX Ha aTOMHOM
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B3aUMOJIEHCTBHE
YaCTHI] BEIlECTBA

CKOPOCTM  JBMJKCHMS  4acTHL  C
TemnepaTypoil. bpoyHOBCKkoe IBMKEHHE,

mbdysus. Bzaumoodeticmeue uyacmuy

sewecmaa: npumsicenue u

ommanKueaHue.

Jemoncmpayuu

1. Habmonenue OpOYHOBCKOTO
JIBUKEHUS.

2.Ha6monenune nuddysun.

3. Habnooenue AGJIeHU,
O0OBACHAIOWUXCA NPUMANCCHUEM UTU
OMmMAIKUGaAHUEM Yacmuy 6eujecmad.

Jlabopamopnuvie padbomul u onvimbol

1. Oyenka ouamempa amoma
MemoOoM psi008 (C UCNOIb30BAHUEM
domoepadgpuii).

2. OnBITEI IO HAOJIOICHUIO TETLIOBOTO
pacimpeHus ra3oB.

3. OmbIThI IO OOHAPYKEHUIO TCHCTBUS
CHJI MOJICKYJISIDHOTO TTPUTSKCHHUS.

HanmenoBanue | KosnuecrBo OcHoBHOeE coiepkaHue OcHoOBHBIE BH/IbI /1eATEJIbHOCTH YYalIuxcs (Ha ypoBHe
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca

Jabopamopuwie paéomut u onsimur*. | cunoBoM mukpockorne (ACM).

1. Ouenka nuamerpa atoma MmetoaoM | OmpeneneHue mocie MperBapuTEIbHOT0 00CYKIASHHS C MeAaroromMm
psiioB (c HCIOJIb30BAHUEM | pa3MepOB MaJjbIX TEJl.
¢dororpaduii).

JIBrxeHue u 2 JBuxenune vactun BeniectBa. CBszb | Habmonenue u oObsicHEHHE U MOMOUIH Tearora 6poyHoOBCKOTo

JBUKEHMSI U IBJICHUSI 1udPy3un.

ITpoBenenue 1 00BSICHEHHE C OITOPOI Ha aJrOPUTM, IPEABAPUTEILHO
pa3o00paHHBIN C TENaroroM OMBITOB MO HAOJIOICHUIO TEIJIOBOTO
pacumpeHus ra3os.

[IpoBeneHre M OOBSCHEHHE OIBITOB C ONOPOH Ha allfOPUTM,
MPeABAPUTEIHHO Pa300PaHHBIN C IEAaroroM Mo OOHAPYKEHUIO CHII
MOJIEKYJIIPHOTO MPUTSDKEHUS M OTTaJIKUBAHUS.

4 3nech 1 najee MPUBOANTCS PACIIMPEHHBIH epedeHb JIa00PaTOPHBIX PaboT M OMBITOB, U3 KOTOPOTO YUHTEJb JieJaeT BEIOOP MO CBOEMY YCMOTPEHHIO U C yUETOM CITHCKa IKCIIEPUMEHTABHBIX 3aJaHuUH,
npeanaraeMbix B pamkax OI'D mo ¢usuke.
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HanmenoBanue | KosnuecrBo OcHoBHOeE coiepkaHue OcHoOBHBIE BH/IbI /1eATEJIbHOCTH YYalIuxcs (Ha ypoBHe
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca
ArperaTHLIe 2 AFpeFaTHBIe COCTOsIHHUA BCEIICCTBA: Omucanne Inmoa pyKOBOACTBOM II€darora (C HCITOJIb30BAHUECM
COCTOSIHUSA cmpoeHue  2a308,  JCuOKocmell U | TIPOCTBIX MOJEIEH) OCHOBHBIX pa3JIMuMii B CTPOCHHWH Ta30B,
BEILIECTBA meépovix  (Kpucmaniuveckux)  mes. | KUIKOCTEH U TBEPIBIX TEI.
Bzaumoceazv  mexncdoy  ceoiicmeamu | HauanbHble MPENCTaBIEHUS O MAJIOW C)KMMAaEMOCTH KHAKOCTEH U
gewecme 6  pasHblX — azpe2amHuix | TBEPABIX T, OOJIBIION C)KUMAaEMOCTH I'a30B.
COCMOANHUAX u ux amomno- | OObsicHEHHE Ha 0a30BOM YpOBHE IOJ KOHTPOJEM Iexarora o
MONEKYIAPHbIM cmpoenueM. | COXpaHEHHH (OPMBI TBEPIBIX TN U TEKYUECTH KUIKOCTH.

Ocobennocmu azpe2amuvlx COCMOSHULL
600bL.

emoncmpauyuu

1. Habmonenune nuddysun.

HaGmonenne 3a ombITaMM, J1OKa3bIBaIOIIMMH, YTO B TBEPIOM
COCTOSIHMM BOJIbI YAaCTHIIBI HaXOIATCA B CPeIHEM Jaiblie Apyr OT
npyra (TJIOTHOCTb MEHBIIIE), YEM B JKUIKOM.

YcTaHOBIEHHE C ONOPOM Ha JUIAKTHYECKUH MaTepuall MPOCThIX
B3aUMOCBSI3€H MEXIYy OCOOCHHOCTSIMH arperaTHbIX COCTOSHUMN
BOJIbI M CYI[ECTBOBAaHUEM BOJHBIX opraHu3mMoB (MC — Ouonorus,
reorpadus).

Pasnen 3. JIBmkeHHE U B3aUMOJICHCTBUE TEII

Mexannueckoe
JBUKEHHE

3

MexaHnnueckoe JIBUKECHUE.
PaBHOMepHOE 5 HEPABHOMEPHOE
JIBH)KEHUE. CkopocTb. Cpeonsis
cKOpoCmb npu HEepasHOMEPHOM

osudicenuu. Pacyér myTM M BpEeMEHHU
JBUKEHUS.
Hemoncmpayuu

1. HaOmonenue MEXaHHYISCKOI 0
JIBHKEHUS TEJIA.
2. smepenue CKOPOCTH

HpHMOHI/IHCI\/'IHOFO ABUXKCHUA.
Jlabopamopnovie pabomul u onvimaul
1. Onpenenenue CKOpOCTHU

pPaBHOMEPHOr'0 ABM)KEHHUS (IIapuka

HccenenoBanne paBHOMEPHOIO [JBHJKEHHS M OIPEAEICHHE €ro
MPU3HAKOB I1OCJIE MPEIBAPUTEIHHOTO 00CYKIECHHS C IIeJarOrOM.
HaOmonieHne HepaBHOMEPHOIO JBIMXKEHHMSI M ONpEAENICHHE €ro
OTJIMYHUNA OT PAaBHOMEPHOIO [BMIKEHHUS IIOCIE IPEIBAPUTEIBHOIO
00CYXJI€HHsI C 1eJarOrOM.

Pemenue TMIOBBIX pacy€THBIX 3a1a4 B | —2 nelCTBUA ¢ OIOPOM Ha
aJITOPUTM, TIPEABAPUTEIBLHO pa300paHHbIl COBMECTHO C IEJaroroM
Ha OIpeNeleHUuEe IIyTH, CKOPOCTM M BPEMEHH pPaBHOMEPHOIO
JBUYKCHMUSL.

AHanu3 mpu MOMOLM Ienarora rpadMKOB 3aBHCUMOCTH IIyTH U
CKOPOCTH OT BPEMEHH.
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HanmenoBanue | KosnuecrBo OcHoBHOeE coiepkaHue OcHoOBHBIE BH/IbI /1eATEJIbHOCTH YYalIuxcs (Ha ypoBHe
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca
B JKUJIKOCTH, MOJEHN
AIEKTPUY ECKOT O ABTOMOOMJIS
UT.1.).
2. Onpenenienne CpeaHE CKOPOCTH
CKOJIb)KEHUSI OpyCKa MM IIapuKa 1Mo
HAKJIOHHOM IIOCKOCTH.
Wnepuwus, macca, | 4 SBnenne wuepuuu. 3akon unepyuu.| OOBSICHEHHE NMPH MOMOIIM TEXHOJIOTMYECKON KapThl U Meaarora u
IJIOTHOCTh Bzaumooeticmeue men kak npuyuna | TPOrHO3MPOBAHUE SIBJICHUH, 00YCIIOBIEHHBIX HHEPIIUEH, HATTPUMED:
UBMEeHeHUs. CKOpOoCmuU O8UNCeHUs mel. | YTO TPOUCXOJUT TMPH TOPMOXKEHHUUM WU PE3KOM MaHEeBpe
Macca kax mepa uHepmHOcmu mend. | aBTOMOOWIIS, TIOYEMY HEBO3MOXXHO MIHOBEHHO MPEKpPaTUTh
[InotHocTh BemecTBa. C6:3b naomnocmu | TBUKEHUE HA BEJIOCUIIEIE€ UM CAMOKaTe U T. [I.
c Koauvecmeom Mmonexkyi 6 eounuye | HaOmogenne u 0a30BBIM aHAIM3 OMBITOB TOJ PYKOBOJCTBOM
00véma sewjecmaa. Meaarora, AEMOHCTPUPYIOIIMX U3MEHEHNE CKOPOCTH IBUKEHUS Tela
Hemoncmpayuu B pE3yJIbTATE JICUCTBUS HA HETO IPYTUX TEIl.
1.HabaroneHue SIBJICHUS WHEPIIUH. Perienrie TUTIOBBIX pacu€THBIX 3a/1a4 B 1—2 AeicTBUS ¢ OMOPOM Ha
2.HaOmoneHne M3MEHEHHS CKOPOCTH | aJrOpUTM, MPEIBAPUTEIBHO pa300paHHBI COBMECTHO C TEIAarorom
MIPU B3aUMOJIEHCTBUU TEIL. Ha OTpEeNIeHNE MACChI TeJa, ero 00bEMa U MIIOTHOCTH.
3.CpaBHeHme Mmacc no | HaGmonenne u 0a30BbIi  aHANM3 OMBITOB IOJ PYKOBOJCTBOM
B3aUMOJIEH CTBHIO TE. neaarora, J1€MOHCTPUPYIOIIMX 3aBUCUMOCTh U3MEHEHMSI CKOPOCTU
TeJaa OT €ro Macchl IpU B3auUMOJENUCTBUM Tel. V3mepeHue maccel
TeJa pa3IMYHBIMH CIIOCOOaMHU.
Onpenenenre COBMECTHO C ITEAArOrOM MJIOTHOCTH TE€Jia B PE3yIbTaTe
M3MEPEHHUsS €ro Macchl U 00bEMA.
Cuna. Buger cun | 14 Cuna  kak  xapakrtepuctuka | M3yuyeHne COBMECTHO C MEAaroroM B3aMMOIEHUCTBUS KaK IMPUYUHBI
B3auMoeicTBus Tes. Cuiia ynpyrocTd U | U3MEHEHHSI CKOPOCTH Tela WK ero aedopMariiu.
3akoH ['yka. MHsmepenue cunvi ¢ | OnucaHue Ha  HA4YaJlbHOM  YPOBHE  pealbHbIX  CUTyalui
nomowblo  Ounamomempa.  SIBiIeHHE | B3aMMOJCHCTBUSL TElT C MOMOIIBI0 MOJENel, B KOTOPHIX BBOAMTCS

TATOTeHUsT W cuia Tsokectu.  Cuna
msoicecmu Ha Opyeux niaavemax (MC).

IIOHATHC U I/I306pa)KeHI/Ie CHUJIbI.

W3ydenne 1oA  pYyKOBOJACTBOM II€arora  CHJIbI

ynpyrocry,
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HanMmeHoBanune
pa3neJa (Tembl)
Kypca

KoaunuectBo
9acoB

OcHoBHOE coiep:kaHne

OcHoOBHBIE BH/IbI /1eATEJIbHOCTH YYalIuxcs (Ha ypoBHe
y4eOHbIX JeHCTBHIl)

Bec mena. Hesecomocmb.
CUJI, HaPABJIEHHBIX MO OJHON MPSIMOM.
PaBHopneiicTtBytomas cun. Cuna mpenus.

Cnoxenue

Tpenue cronvoicenus u mpenue NOoKOsl.
Tpenue 6 npupooe u mexnuxe (MC).
Jemoncmpavyuu®
1.Cnoxenue cuil, HampaBIEHHBIX IO
OJTHOM TIPAMOHA.

Jlabopamopuovie padomul u onvimeol.
1.Onpenenenne MIOTHOCTH TBEPAOTO
Tena.

2.OmBbITHI, JEMOHCTPUPYIOIIHE
3aBUCHMOCTD pacCTsKCHUS
(medopmarun) NpY>KUHBI oT
MIPUIIOKECHHOW CHITBI.

3.OmnbITHI, JIEMOHCTPUPYIOLIHE
3aBUCHMOCTD CHJIBI TPEHUS
CKOJNIbKCHHMSI OT Beca Tella H
XapakTepa CONPHKACAFOTIIUX CSI
ITOBEPXHOCTEH.

3aBUCUMOCTH CHJIbI YIPYTOCTH OT YJJMHEHHUS PE3UHOBOTO IIHYpPa
VI IPYKHUHBI (C TOCTpOeHHEM I'paduka).

AHanu3 ¢ onopod Ha JUIAKTUYECKHl MaTepuain Moj KOHTPOJIEM
nefarora MPaKTUYECKUX CUTyallMi, B KOTOPBIX IPOSIBIAETCS
JeMCTBHE CUJIBI YHOPYrocTH (YHPYrocTb Ms4a, KPOCCOBOK, BETOK
JiepeBa u 1ip.).

AHanu3 ¢ onopod Ha JUAAKTUYECKUI MaTepual IMOoJ KOHTPOJIEM
nefarora CUTyalui, CBA3aHHBIX C SIBJICHUEM TATOTEHMUS.
[lonumanue C oOmopoil Ha cxeMmbl Ipd [OMOLIM IeAarora
OpOUTANbHOTO JBM)KEHUS IUIAHET C UCIOJIb30BAaHUEM SIBJICHUS
TATOTEeHUs U 3akoHa nHepiun (MC — acTpoHOMES).

W3mepeHue Beca Tena € MOMOINBI0 AuHamoMerpa. O6ocHoBaHUE
3TOro crocoda U3MEPEeHHs MOCIIe TOBTOPEHUS C MEAaroroM.
Habmnroenue siBIIeHNS HEBECOMOCTH.

HaOmroneHne 3a 9SKCIIEPUMEHTAJIBHBIM IIOIYYEHHEM IIpaBHIIa
CJIOKEHUS CUJI, HAIPABJIEHHBIX BJI0JIb OJHOU NpsiMoi. OnpeneneHue
IIPY IOMOUIY M€Jarora BeJINYNHbI pAaBHOJAEHCTBYIOIEN CUII.
N3ydenue noj pykoBOACTBOM IEAarora CUiibl TPEHUs CKOJIbKEHUS U
CHJIBI TPEHUS ITOKOSI.

HccenenoBanue ¢ onopoil Ha TEXHOJIOIMYECKYIO KapTy 3aBUCUMOCTH
CHJIBI TPEHMS OT Beca Tela U CBOMCTB TPYIIUXCS IIOBEPXHOCTEM.
bazoBelii aHanu3 ¢ Onmopoll Ha JUAAKTHYECKHUA MaTepuan Ioj
KOHTPOJIEM T[elarora IpakTUYECKUX CHUTYyalluid, B KOTOPBIX
MPOSIBIISICTCS] IEHCTBUE CHJIBI TPEHUS, MCIONB3YIOTCS CIIOCOOBI €€
YMEHBILIEHUS WINM YBEJIMUYEHHUS (KaTaHHME Ha JbDKaX, KOHBKaXx,
TOPMOKEHHUE  aBTOMOOWJISA,  MCIOJb30BaHUE  MOAIIUIHUKOB,
IJIaBaHKUE BOJHBIX )KUBOTHBIX U J1p.) (MC — 6uosorus).

Pemenue THIOBBIX pacu€THBIX 3a/1a4 B 1—2 AeicTBUA ¢ 0mOpoil Ha
AJITOPUTM, IIPEBAPUTEIILHO Pa300paHHBIIl COBMECTHO C IEarorom
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HaumenoBanne | KosmuecrBo OcHoBHOe coiep:kaHue OcHoBHBIE BUbI 1eATEIbHOCTH YYaIUXCs (HA yPOBHE
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca
C UCTIONb30BaHueM (hopMyII st pacuéTa CHITbI TSKECTH, CUJITBI
YIPYTOCTH, CHUJIBI TPEHUSI.
Paznen 4. JlaBnenue TBEPABIX TEJ, )KUJIKOCTEN U Ta30B
JaBnenue. 3 Hasnenue. Cnocoduvl ymenvuienus u AHanu3 u oObSICHEHUE C ONOPON Ha AUJAKTUYECKUN MaTepHall oA
Iepenaua yeenuuenus oaenenus. /lagnenue 2asa. KOHTPOJIEM I1€[arora ONbITOB U IPAaKTUYECKUX CUTYalUil, B KOTOPBIX
JABJICHUS 3asucumocms Oaenenus 2aza om IIPOSIBJISIETCS CUJIA JABJICHMUS.
TBEPIBIMH 06véma, memnepamypul. [lepedaua OO6ocHOBaHME C ONOPOH HAa TEXHOJOTMYECKYI0 KapTy IpPU MOMOLIH
Temamu, oasneHus meeépoviMu meiamu, Hearora Crnoco0OB yMEHBIICHUS U YBEIUYEHUs J1aBICHUS.
KHIKOCTIMI 1 HCUOKOCMAMU U 2a3aMU. 3AKOH W3yuenue noa pykoBOACTBOM I€Aarora 3aBUCMMOCTH JIaBJIEHUS rasa
razaMi Ilackana. [Ineemamuyeckue MauwiuHbl. 0T 00bEMa U TeMIIepaTyphl.
Memoncmpayuu? W3yuenue moja pykoOBOJACTBOM Ileflarora OCOOEHHOCTEH mepenayu
1.  3aBucuMOCTb JAaBIEHMS ra3a OT | JaBJIECHHs TBEPABIMU TEIAMU, KUAKOCTIMHU U razamu. OOocHOBaHME
TEMIIEPATYPHI. pe3yJIbTaTOB ONBITOB OCOOCHHOCTSIMU CTPOEHHMS BEIIECTBA B
Ilepenaya naBineHus KUAKOCTHIO U TBEPIOM, KHMJIKOM M ra3000pa3HOM COCTOSIHUSX MPEATIOKEHHBIMU
razoMm. bopMyTUPOBKAMH.
Habmonenne 3a 3KCIepUMEHTANbHBIM JIOKAa3aTENbCTBOM 3aKOHA
ITackans.
Pemenune TMIIOBBIX PacU€THBIX 3a/1a4 B | —2 neMCTBUA € OIIOPOM HA
aJITOPUTM, IIPEBAPUTEIILHO Pa300paHHBIIl COBMECTHO C I€Jarorom
Ha pacy€T AaBIIEHUS TBEPAOrO Tela.
JlaBnenue 5 3aBUCUMOCTb JABJICHUS XKUAKOCTU OT | MccnenoBaHnue ¢ omopoil Ha TEXHOJNOIMUYECKYID KapTy IOJ
KUIAKOCTU IJTyOUHBI. Tuopocmamuueckuii | pyKOBOACTBOM IieJlarora 3aBUCUMOCTH JIaBJIEHUS JKUJIKOCTH OT
napadoxc. Coobwarowuecsi  cocyowl. | TTyOMHBI TOTPYKEHUS U MIIOTHOCTH >KUIKOCTH.
T'uopasnuyeckue mexaHusmbi. HaGmonenne ¥ HayaJbHOE MOHUMAaHHME T'MJIPOCTATHYECKOIO
Jemoncmpayuu? napajokca Ha OCHOBe 3akoHa [lackais.

1.CooO0maroniecst COCy/Ibl.
2.T'unpaBnuyeckuii nmpecc.

M3yyeHne COBMECTHO C MEAAaroroM COOOLIAIOIINXCS COCYI0B.
Pemenue TMIOBBIX pacy€THBIX 3a/1a4d B 1 —2 AelCTBUSA ¢ OOPOM Ha
aJITOPUTM, TIPEABAPUTEIBLHO pa300paHHbIl COBMECTHO C MEJaroroMm
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HaumenoBanune | KoamuecrBo OcHoOBHOe coJepkaHue OcHOBHBIE BU/IbI 1eSITeJIbHOCTH YYaluXcsi (Ha YPOBHe
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca
Ha pacy€r JaBJICHUS KHUIKOCTH.
Habmonenne 3a 00BsCHEHHEM MPUHIINIIA JIercTBUS
THIPaBIMYECKOr O Mpecca.
AHanu3 u o0bSICHEHHE C ONOPON Ha AUJAKTUYECKUI MaTepual Mo
KOHTPOJIEM I€Iarora MpakTUYeCKUX CUTYaIHid, JeMOHCTPUPYIOLINX
NpOSIBJIICHUE JaBJICHUS JKUAKOCTH M 3akoHa llackains, Hampumep
IPOLIECCOB B OpPraHu3Me NpH TIIyOOKoBOgHOM HbIpsHUU (MC —
Ouosorus).
AtMochepHoe 6 Atmochepa 3emmm u armocheproe | Habmonenue 3a AKCIIEPUMEHTAIbHBIM oOHapyKeHHEeM
JIaBJICHHE nasieHue. Ilpuuunvl cywecmeoganusi | aTMOC(EpPHOro JaBICHHUS.
6030yuwiHOU  000n0uku 3emau. Onvim | AHanU3 ¥ OOBSICHEHHE C OIMOPOM Ha JUJIAKTHYCCKUH MaTepua Moy
Toppuuennu. Usmepenue ammocgeproz2o | KOHTpOJIEM I€Aarora ONBITOB W MPAaKTUYECKUX CHUTYyaluil,
oasnenus. 3asucumocms ammocgepro2o | CBSI3aHHBIX C JeHCTBHEM aTMOC(PEPHOr O AaBJICHUS.
oaenenuss om evicomvl Hao yposHwem | HaOmonenue 3a OOBSCHEHHEM CyIIECTBOBaHUS aTMocdepsl Ha
mopsa.  Ilpuboper  Onsi usmepenus | 3eMile M HEKOTOPHIX IUIAaHETaX WM €€ OTCYTCTBHS Ha IPYTHX
ammocgepHo2o 0asneHus. ianerax u Jlyae (MC — reorpadusi, acTpoHOMHS).
Jemoncmpayuu? bazoBoe moHnMaHNe MPUYMH W3MEHEHHS IJIOTHOCTH atMocdepsl ¢
1. IlposiBnenue nencTBUs BBICOTOI U 3aBUCMMOCTH aTMOC(HEPHOTO JIaBJICHUS OT BBICOTHI.
aTMOC(hEepHOro J1aBJIeHUs. Pemennie THIIOBBIX pacu€THBIX 3a7au B 1—2 nelicTBUs ¢ OMOpoi Ha
aJITOPUTM, TIPEABAPUTENIBLHO Pa300paHHbI COBMECTHO C MENarorom
Ha pacy€r aTMOC(epHOro JaBICHMUS.
W3ydenue mox pykKoBOACTBOM Iiearora ycrtpoiictBa Oapomerpa-
aHepouJa.
[eiicTBue 7 Heticmeue owcuokocmu u 2aza hna | HabmoneHne 3a 3KCIEpUMEHTANbHBIM OOHApY)KEHUEM JeHCTBUS

KHJIKOCTH U Ta3a
Ha MOIrpy’KEHHOE
B HHUX TEJIO

nO2pYHCEHHOE 8 HUX meio.
BritankuBaromasi (apxumenoBa) cuia.
3axon  Apxumeoa. Ilrasanue  men.
Boszoyxonnasanue.

JKUJKOCTH U ra3a Ha MOorpyXEHHOE B HUX TEJIO.

OnpeneneHne ¢ omopodl  Ha  TEXHOJOTMYECKYIO  KapTy
BBITAJIKMBAIOIECH CHIIbI, JEHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B
KUAKOCTB.

HabGmonenne 3a mOpoBeJeHHMEM W OOCYXJEHHE COBMECTHO C

50




jlemomcmpamm2

1.3aBucumMocTh BBITAJIKUBAIOIIEH
CHJIBI OT 00BEMa MOrpyKEHHON YacTu

TeJla ¥ TJIOTHOCTH KUIKOCTH.
2.PaBeHCTBO BBITAIKUBAIOMIEH CHIIBI
BECY BBITECHEHHOM HKUJKOCTH.
3.YcnoBue miaBaHus TeN: IJaBaHUE
WJIM MIOTPY’KEHHE TeN B 3aBUCUMOCTH
OT COOTHOUIEHUS IJIOTHOCTEH Tena U
KUJIKOCTH.

Jlabopamopuvie pabomeul u onvimel.

1. UccnenoBanne 3aBUCHMOCTH Beca
TeJa B BOJIC OT 00bEMa MorpyK EHHOM
B KUJKOCTb YaCTHU TeJa.

2. Onpenenenue BbITAJIKMBAIOLIEH
CWIbI, JCHCTBYIOIEH Ha TeJo,
MOTPYKEHHOE B JKUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIICH CHJIBI,
JNEHUCTBYIOLIEH Ha TEJO B KUJIKOCTH,
OT Macchl Tena.

4. OnbITHI, JIEMOHCTpHUPYIOILIUE
3aBUCUMOCTD BbITAJIKUBAOLIEH
CUJIBI, JICMCTBYIONIEHM Ha TEIO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHOM
B JKHJIKOCTb 4YacTH Tela H OT
IJIOTHOCTH KUIAKOCTH.

5. KonctpyupoBanue
apeoMeTrpa UM KOHCTPYHPOBAaHHE
JIOKH U ONpeeNICHUE €€
rpy30M0bEMHOCTH.

IIeAaroroM OIIBITOB, JIEM OH CTPUPYIOINX 3aBHCUMOCTD
BBITAJIKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEI0 B )KUIAKOCTH, OT
00béMa MOrpykKEHHOM B JKHUJIKOCTh YAaCTH Tejla W OT IUIOTHOCTH
JKHUJKOCTH.

Hccnenosanue nog pykoBoACTBOM MEAATOra 3aBUCMMOCTH Beca Tefa
B BOJI€ OT 00bEMa NOrpy>KEHHOM B )KUJKOCTh YaCTH TENA.

Perienrie TUTIOBBIX pacu€THBIX 3a/1a4 B 1—2 AeilcTBUS ¢ OMoOpoit Ha
aNTOPUTM, TIPEIBAPUTEILHO Pa300paHHBI COBMECTHO C IEIarorom
Ha MPUMEHEHHUE 3aKoHa ApXHUMe/la U YCJIOBUSI TIJIaBaHUSs TeJl.
KoHcTpynpoBanue npu noMoIy neaarora apeomMerpa uiu
KOHCTPYUPOBAHUE JIOAKH U OIIPEACIICHUE €€ IPYy30I10AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTB. DHEPrust
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HaumenoBanue | KoanuectBo OcHoBHOE coiep:kaHne OcHOBHBIE BH/AbI 1€ATEJIbHOCTH YUaluxcs (Ha YpoBHe
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca

Pabora u 3 Mexanndeckas paboTa. MomHocts HaOmonenne 3a SKCepUMEHTATbHBIM OMNpe/elieHuEeM

MOIITHOCTh MEXaHUYECKOW pabOThI CHUIIBI TSKECTH TPU TMAJCHUH Tela U CHIIBI
TPEHUS MIPU PABHOMEPHOM MEPEMEIIICHUH Tela IO TOPU30H TAJIbHOM
MTOBEPXHOCTH.
Habmonenue 3a neMoHcTpalueil pacuéra MOIIHOCTH, pa3BUBAaEMON
IIpU OABEME 110 JICCTHULIE.
Perienrie TUTIOBBIX pacu€THBIX 3a/1a4 B 1—2 AeiicTBUS ¢ OMOpoi Ha
aNTOPUTM, TIPEIBAPUTEIILHO Pa300paHHBI COBMECTHO C IEIaroroM
Ha PacyéT MEXaHUYECKON pabOThl 1 MOIIIHOCTH.

IIpocTeie 5 IIpocthie MexaHW3MBI: pbiuar, OJ0K, | HadyampHOE MOHMMAaHKME BHIMTPHIIIA B CHJIC TIPOCTHIX MEXaHU3MOB Ha

MEXaHU3MBI HaKJIOHHas IIJIOCKOCTb. Ilpasuno | npuMepe pblyara, IMOABM)KHOIO U  HEMOABHMIKHOTO  OJIOKOB,

pasnogecusi  pwluaaa. Ilpumenenue | HAKJIOHHOM TIOCKOCTH.

npasuia pasHosecus puvluaza K OJOKY.
«3onomoe npasunoy mexanuxu. KIIJ
MPOCTHIX MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.
Hemoucmpayuu
1. IIpumepbl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomul u onvimaol
1. Onpenenenue paboThl CHIIBI TPEHUS
NP PAaBHOMEPHOM JBWIKCHUM Teja
10 TOPU30HTAJILHON TTOBEPXHOCTH.
2. Uccnenosanue yCIIOBUUN
paBHOBECHS phIYara.
3. N3mepenne KIT/]
HAKJIOHHOM TIOCKOCTH (3JIEKTPOHHAS
JIEMOHCTpAIUs).

HccenenoBanue COBMECTHO C I€1aroroM YyCJIOBHsS pPaBHOBECHUS
pbIyara.

OOHapyxeHue 1ojJ pPYKOBOJCTBOM Iiejarora ¢ ONOpOM Ha
JUJAKTUYECKUA MaTepuan CBOMCTB IIPOCTBIX MEXaHU3MOB B
pa3IUYHBIX MHCTPYMEHTaX U IPUCHOCOOJIEHUSAX, UCIOIb3YEMBIX B
OBITY U TEXHHKE, a TAKXKe B )KUBBIX opranusmax (MC — Ouosorus).
HaGmoneHue 3a sKcriepuMeHTalIbHbIM JJOKa3aTeIbCTBOM PaBEHCTBA
paboT NpH NPUMEHEHUH IPOCTHIX MEXaHU3MOB.

Onpenenenne mnox pykoBoactBoM mneparora KIIJ[ nHakmoHHOR
IIJIOCKOCTH.

Pemenune TMIOBBIX pacU€THBIX 3a/1a4 B | —2 AEMCTBUA € OIOPOM HA
AJITOPUTM, IIPEBAPUTEIILHO Pa300paHHBIIl COBMECTHO C I€Jarorom
Ha IPUMEHEHHUE IPaBUiia paBHOBecHs pbryara u Ha pacuér KII/I.

52




HanmenoBanue | KosnuecrBo OcHoBHOeE coiepkaHue OcHoOBHBIE BH/IbI /1eATEJIbHOCTH YYalIuxcs (Ha ypoBHe
pa3neJa (Tembl) 4acoB y4eOHbIX JeHCTBHIl)
Kypca
MexaHnuueckas 4 Mexanunueckas sHeprus. | Habmonenne 3a sKcriepuMeEHTaIbHBIM OIpeAeieHUeM H3MEHEHUS
SHEPTHsI Kunemuueckass ~u  nomenyuanvbHas | KAHETUYECKOW M MOTEHIIMAIBHON SHEPIMU TEJA IIPU €r0 CKAThIBAHUU
snepeus. Ilpespawenue o00HO20 6uda | IO HAKIOHHON MIOCKOCTH.
Mexauuueckou snepauu 6 opy2oii. 3akoH | PopMyJIMpPOBaHNE COBMECTHO C [I€AaroroM Ha OCHOBE UCCIIEI0BAaHUS
COXpPaHEHMS SHEPIUU B MEXAHUKE. 3aKOHA COXPAHEHUS MEXAHUYECKON 3HEPrUH.
JlabopaTopHbie padoThl M onbITHI. | [IpencraBinenue mpu IOMOIIM Iefarora I'PaHUL] ITPUMEHHMOCTU
1.M3yuenue  3akoHa  COXpaHEHMsS | 3aKOHA COXPAaHEHUS YHEPIHH.
MEXaHUYECKON sHepruu | PemieHue TUMOBBIX pacu€THBIX 3a7a4 B 1—2 nelCcTBUS ¢ OMOpOi Ha
(97eKTpOHHAs IEMOHCTpAIHS). aNTOPUTM, TIPEABAPUTEIHLHO Pa300PaHHBIN COBMECTHO C MEAArorom
C MCIOJIb30BaHUEM 3aKOHA COXPAHEHHUsI SHEPIUH.
PezepBHOE Bpemst | 3
Bcero: 68
8 KUIIACC
HaumenoBanme Koanuecrso OcHoBHOE coiep:KaHNe OcHoBHBIE BUbI 1€ATEJIbHOCTH YUamuxcs (Ha
paszaeJia (TeMbl) 4acoB YPOBHe Y4eOHBIX JeiicTBHIl)
Kypca
Paspnen 1. TenoBbie SBJIEHUS
Ctpoenue u cBoiictBa | 7 OcHosHble NOJIOJCEeHUS Mmonekynapuo- | HabnrogeHne ¥ MHTEpIpeTanusi COBMECTHO C

BC€IICCTBA

noomeepicoaroujue OCHOBHbIE

Jocuokocmell U mMeEPObIX  mei

KUHeMUYeckol meopuu CcmpoeHusi Gewjecmed. | IefaroroM  ONBITOB, CBUICTENbCTBYIOIIUX 00
Macca u pazmepvr amomos u monekyn. Onvimel, | aTOMHO-MOJIEKYJISIPHOM ~ CTPOCHMHM  BEIECTBa!

MONEKYNAPHO-KUHEMULECKOU MeopUU.

Monaenu TBEpAOro, KUAKOTO M Tazoo0pasHoro | Pemienne TUMOBBIX pacy€THBIX 3amad B 1—2
COCTOSIHMM  BemiecTBa. Kpucmaniuueckue — u | J€ACTBUS C ONOPOM HA aJITOPUTM, MPEABAPUTEIILHO
amopguvie mena. ObvscHeHUe C60UCME 2a306, | PA30OPaHHBII  COBMECTHO C MENaroroM 1o

noJnoo#ceHusA | ONBbITbl C paCTBOPCHHUEM PAa3JIMYHBIX BCIICCTB B
BOJIEC.

Ha  OCHOo6¢ | OUCHUBAHUIO KOJMYCCTBA aTOMOB HJIM MOJICKYJ B
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HaumenoBanue KonauuyecrBo OcHoBHOe conep:kaHue OcHoBHBIC BHIbI 1eITeIbHOCTH Y4aIuxcs (Ha
paszzaeJsia (TeMbl) 4acoB YPOBHE Y4eOHBIX 1eHCTBHI)
Kypca

NOJIOHCEHUL MONEKYIAP HO-KUHEMUYECKOU Meopull.
CmauuBaHue u KanumisipHvle A8neHus. Tennosoe
pacuwiupenue u cacamue.
ﬂemowcmpauuu2
1. HaGmoneHue 6poyHOBCKOTO IBUKEHUS.
2. Habmonenue nud dy3un.
3. HaOmronenue  siBieHUN
KanWJUSIPHBIX SIBJICHUH.
4. HabmroieHue TEMI0BOro paciupeHust Tell.
5. 3meHenue naBieHus Ta3a MpU H3MEHEHUU
00BbEMa M HArPEBAHUY WJIM OXJIAXKICHUH.
Jlabopamopusie padbomot u onvimol.
1. OnpiTel 1O OOHApYXKEHUIO JEHCTBUS CHUII
MOJIEKYJIIPHOTO TIPUTSHKCHUS (nmm
AJIEKTPOHHAs IEMOHCTpPALIHS).

CMa4dYMBaHMUA u

2.0mBITBl  TIO  BBIPAIIUBAHUIO  KPUCTAJIOB
MMOBAPEHHOM COJIM MJI caxapa.
3. OIBITEI o HaOJIFO JEHUTO TEMJIOBOT'O

pacHIMpeHus Tra3oB, XUIAKOCTEH U TBEPIBIX
TeJ.

4. OmpeneneHue JaBiieHUs Bo3/lyxa B OauloHE
HIMpHIIA.

5. OnbITEI, JAEMOHCTPUPYIOIUE
JaBJEHUS BO3AyXa OT €ro
HarpeBaHUs WIA OXJIAXKICHUSI.

6. Ilposepra eunome3swl 1unelnou
3a68UCUMOCIU OTUHBL CMOJIOUKA HCUOKOCMU 8
mepmomempuyeckol mpyoke om memnepamypeol.

3aBUCUMOCTD
00béMa WU

enuHuIe 00bEMa BelecTBa.

[IpencraBnenue npu ITOMOIIH nejgarora
OpOYHOBCKOTO JBWKEHHs, sBieHUd auddysun
U DAYl MEXJy HHUMH Ha OCHOBE I1OJIOKCHUI
MOJIEKYJIIPHO-KMHETUYECKON  TEOpHUH  CTPOEHHUS
BEIIECTBA.

OObsicHeHHe NpHU MOMOILM Iefarora ¢ Onopoil Ha
JUAAKTUYECKUN MaTepuaj OCHOBHBIX DPa3jIM4yvil B
CTPOCHUU Ta30B, >KUIKOCTEH U TBEPABIX TeEl C
WCIOJIb30BAHUEM  IIOJIOKEHHUH  MOJIEKYJISIPHO-
KMHETUYE€CKON TEOPUH CTPOECHUS BELIECTBA.
IIpoBenenne nox pyKOBOACTBOM II€arora OIBITOB
[0 BBIPAIIMBAHUIO KPHUCTAJUIOB IOBAPEHHOM COJIH
WJIH caxapa.

ITpoBeneHre COBMECTHO C IEAATOrOM U OOBSICHEHHE
13 TMpPENIOKEHHOrO0 IEepEedYHsl BBIBOIOB OIBITOB,
JEMOHCTPUPYIOIINX KAaMWUISPHBIE SBJICHUA H
SBJICHHE CMaYyUBaHUA.

OOBbsicHEHHE ¢ OMOPON Ha TEXHOJIOTMYECKYIO0 KapTy
0]l PYKOBOJACTBOM II€Jarora poJiu KanWJUISPHBIX
SBJICHUM NI TOCTYIUJIEHUS BOJbI B OpraHu3M
pactenuii (MC — Guosorus).

HaGmonenue oneIToB mo HAaOMIOJEHUIO TEMJIOBOIO
paciiMpeHust Ta30B, XKUJKOCTEU U TBEPIIBIX TEIl.
OOpbscHEeHHNE ¢ OMOPON HAa TEXHOJOTUYECKYIO KapTy
0]l PYKOBOJICTBOM II€Jarora CoxpaHeHusl o0béma
TBEPIBIX TeJ, TEKy4eCTH JKUIKOCTHU (B TOM UHCIIE,
pasHUIBl B TEKYYECTH MJIA pa3HbIX JKUIAKOCTEN),
JIaBJICHUS Ta3a.
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HanmeHnoBanue KoaunuecTBo OcHoOBHOE cojlep:KaHNe OcHoBHBIE BHbI 1€ATEJIbHOCTH YUamuxcs (Ha
paszzaeJsia (TeMbl) 4acoB YPOBHE Y4eOHBIX 1eHCTBHI)
Kypca
HaGmronenue 3a MPOBEACHUEM OITBITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCHUMOCTD JTaBJICHHUS
BO3JlyXxa OT ero oObéMa © HarpeBaHus WJIH
OXJIAXKIIEHUSI, U UX O0OBICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHUS.
AHaJn3 1py NOMOLIM MEarora ¢ Oropou Ha
JIUJTAKTUYECKUI MaTeprall MPaKTUYECKUX
CUTYyalid, CBI3aHHBIX CO CBOMCTBAMH I'a3oB,
JKUJIKOCTEN U TBEPHBIX TEII.
TeroBbie TPOIIECCHI 21 Temneparypa. Cea3zs  memnepamypul  co | OOOCHOBaHME TIO TOJTOTOBJIEHHOMY aJrOPUTMY

CKOpOoCmblo nMenuioeoco osudICeHUs uacmuy.

Buytpennsiss sHeprus. Cnocobwi

U3MEeHEeHUA

BHYMPEHHEU  9HEepeUU: menionepeoava  u
cosepuienue pabomul. Buowl mennonepedauu.
Menionpo8oOHOCHb, KOHGEKYUS, U3TYUeHUe.
KommuecTtBo TemnoTel. YienpHas TENI0EMKOCTD
BelIeCTBa. Tenioobmen u meniogoe pasHogecue.

YPGGHeHue mennogo2o bananca.

Inasnenue u omeep()egauue KpucmaiiudeCcKux

sewecms.  YIenbHas  TEIJIOTa
Ilapoobpa3zosanue u KoHmOeHcayus.
(MC). Kunenwue. YnenpHas

TIJIaBJICHUS.
Ucnapenue
TEerJ0Ta

napooOpa3oBaHUs. 3A8UCUMOCTb MeMnepamypbvl

KUneHus om ammocghepHozo
Brasicnocms 6030yxa.

OaeGNeHUA.

OHeprus TOIUIMBA. Y IeJIbHAS TEMJI0Ta CTOPAHHUS.
Ipunyunvr pabomvi mennosvix Oucamenei.

KT

menjioeo2co

COBMECTHO C TENaroroM TMpaBWJI HU3MEPEHUS
TEMIIEPATYPBL.

CpaBHEHHE pa3JIMYHBIX CIIOCOOOB HW3MEpPEHUS H
[IIKaJI TEMIIEPATYyPBI.

Habmronenue 3a IIPOBENECHUEM OIIBITOB,
JEMOHCTPUPYIOIINX A3MEHEHUE BHYTpPEHHEN
SHEPruM Tejla B pe3yibTaTe Telonepeaadun Hu
paboTHI BHEIIHUX CHIL.

Habmonenne 3a IIPOBEIECHUEM OIIBITOB,
o0CcyxaeHue IIPAKTUYECKUX CUTYaLHil,
JIEMOHCTPUPYIOLIUX pa3I4HbIC BU/IbI
TENJIONepeNayu: TENJIONPOBOAHOCTb, KOHBEKILHIO,
U3Jy4EHHUE.

HccnenoBanue ¢ oOmopoil Ha TEXHOJOTHYECKYIO
KapTy TOJA pPYKOBOACTBOM IIeJarora sIBJICHUS
TemIooOMeHa TpU CMENIMBAaHUM XOJIOMHOM H
ropsiaeil BOJbI.

HaburoieHne ycTaHOBJICHHS TEMJIOBOIO PaBHOBECHSI
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HanmenoBanmue
pasaena (Tembl)
Kypca

KoanuectBo
4acoB

OcHoOBHOE cojlep:KaHNe

OcHoBHBIE BHbI 1€ATEJIbHOCTH YUamuxcs (Ha
YPOBHeE y4eOHBIX JeHCTBHUIl)

osuzameis.

Tennosvie Osucamenu u sawuma

okpyacaroweti cpedvt (MC).
3axon coxpamenusi u npespawjenusi HepeUlU 8
mennogwvix npoyeccax (MC).

Hemoucmpayuu

2

1. [IpaBuna u3MepeHus TeMIepaTyphl.

2.
3.
4,

8.

Bunsr Tennonepenayu.
OxJaxJieHue nMpu COBEPIICHUN PabOTHI.

HarpeBanue mpu  coBepumieHUHM  pabOTHI
BHEIIHUMHU CHUJIAMHU.

.CpaBHeHHE  TEMJIOEMKOCTEH  pa3IMYHBIX
BEIIECTB.

. HaOirotenue kumenust.
. HabmroieHrne mocTosHCTBA TeMITepaTyphl IPH

IJIAaBJICHUH.
Moenn TerIoOBERIX JIBUTATENEH.

Jlabopamopnwvie padbomot u onvimaol.

1.

2.HaOmronenue

3.

4,

IIposepka cunomesvl TUHENIHOU 3A8UCUMOCTIU
ONUHDbL cmonouxa AHcUOKOCmu 8
mepmMomMempuyecKkot mpyoxe om
memnepamypul.

WU3MEHEHUS BHYTpEHHEH
SHEPruM Tejla B pe3ynbTare TeIIonepeaayu u
pabOThI BHEIIHUX CHJI.

HccnenoBanue sBIEHUS TEIIOOOMEHA IIpU
CMEILIMBAHUU XOJIOJHON U TOPSAYE BOMBI.
Onpeoenenue Kou4ecmaeda menyiomel,
NOJIY4eHHO20 B6000U NpU MenioooMeHe ¢
Hazpemvim Memaiiudeckum YuiuHoOpoMm.

MEXY rOpsiYer U XOJIOJHON BOJOM.

Omnpenenenne mpyu MOMOIIM IEArora KoJM4eCcTBa
TEIJIOTHI, TTOJIYYEHHOTO BOJIOM MpU TEMI000MeHe ¢
HarpeTbIM METaJUINYECKUM LIHJIMHIPOM.
Omnpenenenue no Tadiuue yAaenbHON TeI0EMKOCTU
BELICCTBA.

Pemienne TUMOBBIX pacdy€THBIX 3agady B 1—2
JEMCTBYSI ¢ ONOPOH Ha aJTOPUTM, IIPEIBAPUTEIILHO
pa300paHHbIIl COBMECTHO € II€1aroroM, CBsI3aHHbIX C

BBIYHMCIIEHUEM KOJIM4ECTBa TEIJIOTHI u
TEIJIOEMKOCTH IIPU TEMTI000MEHE.
AHamu3 1Opu  I[IOMOIIM  @efarora  CHTyauui

MPAKTUYCCKOTO MCIOJIb30BAHUS TEILIOBBIX CBOWCTB
BEIICCTB W MAaTEpPHaJIOB, HAMPUMEP B MEIAX
SHEProcOepeIKECHHUS: TETLION3 OJISIITHA,
SHEpProcOeperaroIre KPbIIi, TePMOAKKYMYJISITOPBI
U T. 1.

HaGimoieHvie siBIIeHUI HCTapeHUs U KOHICH CAIIHH.
HaOmonenne 3a  HWCCIeIOBaHHEM  Ipollecca
UCTIApEHUs PA3IUIHBIX KUIKOCTEH.

OOBsiCHEHHE 0 ATOPUTMY COBMECTHO C ITEIaroroM
SIBIICHMHM MCIIApEeHUs] M KOHJICHCAI[MM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YUCHHUSI.

HaGnronenre n o0bsICHEHHE Tpoliecca KUIICHHS, B
TOM YHCJIC 3aBUCHMOCTH TEMIIEPATYPhl KHIICHHS OT
JIaBJICHHS.

Ompenenenne 1O TaONUIE  OTHOCHTEIBbHOM
BJI&KHOCTHU BO3-JIyXa.
Habmonenne npoiecca TUTaBJICHUS
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HanmenoBanmue
pasaena (Tembl)
Kypca

KoanuectBo
4acoB

OcHoOBHOE cojlep:KaHNe

OcHoBHBIE BHbI 1€ATEJIbHOCTH YUamuxcs (Ha
YPOBHeE y4eOHBIX JeHCTBHUIl)

5. UccnenoBanue mporecca UCIapeHusl.
6. OnpesiesieHue  OTHOCHTEIBLHOW — BJIAYKHOCTH
BO3/IyXa.
7. Onpeodenenue y0enbHOU Meniomol
niasieHus 1bod.

KPUCTAJUINYECKOI0 BEIIECTBA, HAIIpUMED, JIbJA.
CpaBHeHHE MO IUIAHY IMpU IOMOIIM [€Aarora
MIPOLIECCOB  IUIABJIEHUS  KPUCTAJUNIMYECKUX TN
U pa3MAr4eHus Mpu HarpeBaHUM aMOP(HBIX Tel.
Omnpenenenne no Tabiuue YAEIbHOM TEMJIOTHI
IIJIABJICHUS JIBJA.

OObsicHeHHe 1O cxemMe Imociae OOCYXKIEHHUS C
IIE€IaroroM SIBJICHUH IUIABJICHUS U KPUCTAJUIM3ALUN
HAa OCHOBE aTOMHO-MOJIEKYJIIPHOIO Y4ECHHUS.
Pemenne TuNoBBIX pacu€THBIX 3amad B 1—2
JIECTBUS C ONOPOM Ha AJTOPUTM, IPEABAPUTEIILHO
pa300paHHbIN COBMECTHO C [1€JarOI'OM, CBS3aHHBIX C
BBIYUCIICHUEM KOJIMYECTBA TEILIOTHI B IIPOLECCax
TENJIONEepeNadyy PHU IIABICHUH U KPUCTAJUIM3aLUH,
UCIIAPEHUH U KOHJICHCALIUH.

AHanu3 npu TMOMOUIM Iefarora C OINOpPOM Ha

}II/I)IaKTI/ILIeCKI/Iﬁ MaTepuall CI/ITyaHI/Iﬁ
MPaKTUYCCKOTO ITPUMCHCHU SIBJICHUM MJIaBJICHUSI U
KpucTajJjin3anuu, Harpumep, MOJIy4YCHHUC

CBEPXYMCTBHIX MATEPHUAJIOB, COJIEBAs I'PEJIKA U JP.
AHanu3 Tpu TOMOIIM mexarora paboTel U
OOBSICHEHHE TMPUHIUMA JIEHCTBUS  TEIMJIOBOTO
JIBUTATEIIA.

Brruncaenue KOJUYECTBA TEIJIOTHI,
BBIJICIISIFOIIETOCS. MPU CTOPAHUU PAa3JIMYHBIX BUJIOB
torumBa, u KIIJI ngBurarens. OOcyxkneHue
COBMECTHO c Ie1aror oM 9KOJOTHYECKUX
MMOCIEACTBUI KCI10JIb30BaHMSI JIBHUTATEICH
BHYTPEHHETO cropasus, TEILIOBBIX H
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HaumeHnoBanue KoanuecrBo OcHoBHOe coiepxkaHue OcHoOBHBIE BU/IbI 1eATeJIbHOCTH YUaluxcs (Ha
paszzaeJsia (TeMbl) 4acoB YPOBHE Y4eOHBIX 1eHCTBHI)
Kypca
ruapossiekTpoctaniuil (MC — skonorus, XuMus).
Paznen 2. DnexkTpuueckue 1 MarHUTHBIE SIBJICHUS
DJIEeKTPUYECKUE 7 Onexmpuzayus men. JIa pona snextpuueckux | HaGmrogenne 3a  TOpoBEIEHHWEM  OMBITOB IO
3aps/ibl. 3apsHKEHHBIE 3apsnoB. B3anmopeilcTBME 3apsOKEHHBIX — TeJl. | 3JEKTPU3allMM  Te€ll  IPU CONPUKOCHOBEHUM U
Tena U ux 3axon Kynouna (3asucumocms cunbl | UHAYKIUEH.
B3aMMOIEH CTBHS 83aUMO0eUCMEUs 3apsdHCeHHbIX mell om eeauyunbl | Habmonenne u  oOBbsiCHEHHE C OMNOpOM  Ha
3apsA0086 U paccmosnus Mexcoy meaiamu,). JIAJTAKTUYECKHUI Martepuan B3aUMOJICHCTBUS
DIIEKTPUUECKOE TIOJIE. Hanpsiocénnocms | ONTHOMMEHHO U PA3HOUMEHHO 3apSKEHHBIX TEJL.
anekmpudeckoeo nons. Ilpunyun cynepnosuyuu | OObsICHEHHE MpH IOMOINM MeJarora MpHHIIUIA
9NIeKMpU4ecKux noeti (Ha KauecmeeHHOM yposHe). | NeUCTBHS 3JIEKTPOCKOIA.
Hocumenu 9NIeKMPUYeCKUX 3aps006. | OOBSICHEHHE COBMECTHO C TI€IaroroM sBICHUN
Dnemenmapmwlii snexkmpudeckuti 3apad. Cmpoenue | SISKTPU3ALNN  TPU  CONPUKOCHOBEHUH TEl U
amoma. IIpOBOJHUKKM W JHUAIEKTPUKH. 3aKOH | MHAYKIIMEH C HCMOJIb30BAHMEM 3HAHUN O HOCUTEIISIX
COXpaHEHHUS NEKTPUUECKOro 3apsiia. AIEKTPUUYECKUX 3apsI0B B BEIIECTBE.
Memoncmpayuu® PacnioznaBanue 1 00bsICHEHHE IO CXEME COBMECTHO
1. DnexTpuzanus Ted. C IegaroroM SIBJICHUU 3JIEKTPU3ALINHU
2.]IBa poma DIEKTPUYECKUX  3apAJOB U | B TOBCEAHEBHOM KHU3HH.
B3aUMO/ICH CTBHE 3aPSHKEHHBIX TEIL. HabGmonenne u oObACHEHHE C OMNOpOl Ha
3. YCTpolicTBO U JeiicTBUE 3JIEKTPOCKOIA. TEXHOJIOTUYECKYIO KapTy OIBITOB,
4. DnexTpocTaTHyecKast HHIYKITHS. UJUTIOCTPUPYIOLIUX 3aKOH COXpaHEeHUs
5. 3aKOH COXpaHEHUS JIEKTPUYECKUX 3aps/I0B. AIEKTPUYECKOr O 3apsija.
Jlabopamopnvie pabomot u onvimot. HaGnronenne onbITOB MO MOJIETUPOBAHUIO CHIIOBBIX
1. OnpiThl MO HAONIONCHHUIO SJICKTPU3AIMHU TEJ | JIUHUN AJIEKTPUYECKOTO MOJIS.
WHIYKIUEN U TPU CONPUKOCHOBEHUU. WccnenoBanne 1o  pyKOBOACTBOM — Iefarora
JIEHCTBUS 3JIEKTPUUECKOr0 MOJIi Ha MPOBOJHUKHU U
JUBJIEKTPUKHU
ITocTostHHBIHN 20 DnexTpudeckuil ToK. Ycaosus cywecmeosanus | HaOnmonenue — pa3imuyuHBIX BHUJIOB JIeUCTBUS

ANEKTPUYECKUHN TOK

INNEKMPUUECKO20 MOKA. M CcTOYHUKH MTOCTOSHHOT'O

QJICKTPUUCCKOro TOKa 1 06Hapy>KeHHe COBMECTHO C
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HanmenoBanmue
pasaena (Tembl)
Kypca

KoanuectBo
4acoB

OcHoOBHOE cojlep:KaHNe

OcHoBHBIE BHbI 1€ATEJIbHOCTH YUamuxcs (Ha
YPOBHeE y4eOHBIX JeHCTBHUIl)

ToKa. J[EWCTBUS AIIEKTPHUECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). JDIeKmpuuecKuti mox
8 HCUOKOCMAX U 2A3AX.

PaGota W MOIIHOCTH 3JEKTPUUYECKOTO TOKA.
3axon [Jocoyns—Jlenya. dnekmpuueckue yenu u
nompeoumenu 21eKMpUYecKol dHepeuu 6 Oblmy.
DnekTpudeckas nenb. Cuia Toka. DJIEKTPUIECKOe
HanpspkeHue.  ColnpoTHBJIEHHE  MPOBOJHMKA.
Yoenvnoe conpomuenenue sewjecmsa. 3axkon Oma

st ydactka nernu.  [locnmemoBaTenbHOE U
napasuieibHOe COEIMHCHIE MIPOBOJTHUKOB.
Kopomkoe 3amvikanue.

Jemoncmpayuu?®

1. [IpoBOAHUKH U TUDJICKTPUKH.

2. MonenmupoBaHue CHJIOBBIX JIMHUN

AJEKTPUY ECKOT O MOJIS.

. UcTOYHUKY MOCTOSTHHOTO TOKA.

. JIeNCTBUSA DIIEKTPUYECKOr0 TOKA.

. DNEKTPUYECKUN TOK B KHUIKOCTH.

. 'a30BBIH pa3psia.

. I3mMepeHune cuiibl TOKa aMIepMeTpOM.

. 3MepeHne 3IeKTPUYECKOro  HalpsKEHUs

BOJIbTMETPOM.

9. PeoctaT M Mara3uH COIPOTHBIICHHIA.

Jlabopamopusie padbomot u onvimol.

1. UccnenoBanne JEUCTBUSI DIEKTPUUYECKOTO
MOJIsl HA TPOBOJHUKH M TUAJICKTPUKH.

2. COopka u mpoBepka pabOTHI IEKTPUYECKOM
LN ITOCTOSIHHOT'O TOKA.

0O ~NOO1L B~ W

MeaaroroM 3THUX BHIOB ACHCTBUS B MOBCEIHEBHOMI
JKM3HH.

COopka Mo cxXeMe W HUCIBITAaHHUE MO KOHTPOJIEM
negarora 3JIeKTPUYECKON e MOCTOSHHOTO TOKA.
HaGmronenne 3a neMoHCTpaleil n3MepeHus CHUIIbI
TOKA aMIIEPMETPOM.

HaGnrogenne 3a  JeMOHCTpamMed  M3MeEpeHUs
AIIEKTPUYECKOT O HAMPSKEHUS BOIbTMETPOM.
[IpoBeneHre U OOBSICHEHUE MPU TTOMOIIU YUUTEIIS

OTIBITOB, JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
ANEKTPUUECKOTO  CONPOTUBJICHUS  MPOBOJHHKA
OT €ro JUIMHBI, TUIOIIAJN TOMEPEYHOTrO CEYEHUsS U
MaTepuana.

HaGnroneHne 3a  JeMOHCTpamuedl McciaeIoBaHus
3aBUCMMOCTH CHUJIbI TOKa, MPOTEKAIOIIEro 4Yepe3
pe3ucTop, OT CONPOTHBIEHUS pE3UCTOpa U
HaMnpsOKEHUS Ha PEe3UCTOpeE.

bazoBble mpeacTaBiieHHs O TpaBWIAX CIOXKEHUS
HaNPsHKEHUH TPU MOCIEA0BATEIbHOM COECIUHEHUN
JIBYX PE3UCTOPOB.

bazoBble npencraBiieHus O MpaBuiaax AJs CHIIbI TOKa
NP TapajuieIbHOM COEAMHEHUU PE3UCTOPOB.
HalGroneHue neMoHCTpaluy rmeaarora 0 CUTyarusax
MOCJIEA0BATEILHOI0 M MapaiIeIbHOTO COCTUHEHUS
MPOBOJAHUKOB B JJOMAITHUX 3JIEKTPUYECKUX CETAX.
Pemenne TunoBeIX pacu€THhIX 3amad B 1—2
JIECTBHUS C ONOPOW Ha aJITOPUTM, IPEIABAPUTEIILHO
pa3o0paHHBIA ~ COBMECTHO C  MEHaroromMm ¢
ucrnonp3oBaHueM 3akoHa Oma u Gopmyn pacuéra

59




HanmenoBanmue
pasaena (Tembl)
Kypca

KoanuectBo
4acoB

OcHoOBHOE cojlep:KaHNe

OcHoBHBIE BHbI 1€ATEJIbHOCTH YUamuxcs (Ha
YPOBHeE y4eOHBIX JeHCTBHUIl)

~ w

. Hccnedosanue 3asucumocmu Cuibl

. I3MepeHune u perynupoBaHue CUIIbI TOKA.

W3mepeHne u peryanpoBaHue HAPSHKCHUS.
moxka,
uoyuje2o uepes pesucmop, om
CONPOMUBTIEHUS. PE3UCOPA U HANPAIHCEHUS.

. Onvimul, demoncmpupyrowue 3a8UCUMOCHb

INEKMPUHECKO20 conpomuenenust
npPOBOOHUKA Om €20 OJuHbl, NIoWaou
nonepeuHo20 ceveHus u Mamepuaid.

. Ilposepka npasuna cnosicenus HanpsaxceHuil

npu  nocie008amenbHOM COeOUHEeHUU O08YX
Pe3UCMOPO8.

. Ilposepka npasuna Ons curel moxka npu

napailielibHom coeounenuu pe3ucmopoe.

. Onpenenenue pabOThI AMEKTPHIECKOTO TOKA,

UYIIETO Yepe3 pe3nucTop.

10. OHpe}IeJ’IeHI/IC MOIIHOCTU DSJICKTPHUYECKOI'O

TOKa, BBIAENIIEMOM Ha pe3ucTope.

11. MHccrnenmoBanue 3aBHCHMOCTH CHJIBI TOKa,

UIYIIETO Yepe3 TaMITIOUYKY, OT HAIIPSHKSHIS Ha
HEH.

12. Onpeoenenue KIIJ] nacpesamens.

AIIEKTPUYECKOT O COINPOTUBIICHUS npu
MI0CJIE/IOBATEIbHOM U TapajljIeIbHOM COEIUHEHUU
MIPOBO/THUKOB.

Omnpenenenue ¢ 0nOpoi Ha TEXHOJOTHYECKYIO KapTy

oJ{ PYKOBOJICTBOM neaarora paboTbl
ANEKTPUUECKOTO TOKa, MPOTEKAIOMIEro  4epes
PE3UCTOP.

Omnpenenenue ¢ ONOPOii Ha TEXHOJIOTHYECKYIO KapTy
Mo  PYKOBOJACTBOM nejarora MOIIIHOCTHU

AIEKTPUUYECKOr0 TOKA, BBIAEISIEMOW Ha pE3UCTOPE.
HaGnronenue 3a ucciiegoBaHeM 3aBUCHMOCTH CHJTBI
TOKa 4epe3 JaMIIOUKY OT HaNpsHKEHUS Ha HEu.
OmnpeneneHue ¢ oropon Ha TEXHOJOTHYECKYIO KapTy
noz pykosojctBoMm nenarora KII/] narpesarens.
HaGmonenne 3a uccieqoBaHUEM MPeoOpa3OBaHHUS
SHEPIruu MpH NOAbEME TPy3a IEKTPOABUTATEIIEM.
OOBsICHEHHE TTOCTIE PACCYXKIICHHSI C TEeIaroroM M
COCTaBJICHHE TMJaHA-KOHCIEKTa YCTPOWCTBA U
MPUHIUTIA JNENHCTBUSA JIOMAIIHHAX
AJIEKTPOHArPEBATEIBHBIX TPUOOPOB.

OOBbsiCHEHHE TOCTE PACCYKICHUSI C TMEJaroroMm u
COCTaBJICHUE MJIAHA-KOHCIEKTA MPUYUH KOPOTKOIO
3aMbIKaHUSl W [PUHLUNA JCUCTBUS  IUIABKUX
MpeJOXpaHUTENIEH .

Pemenne TunoBBIX pacu€THBIX 3amad B 1—2
JIECTBUS C ONIOPOM HA AJTOPUTM, IIPEABAPUTEIILHO
pa300paHHBIE  COBMECTHO C  IENaroromMm ¢
HCO0JIb30BaHuEM 3akoHa Jxoyns—JleHna.
HaGmoieHrie BOSHUKHOBEHUS DJIEKTPUY €CKOT0 TOKa
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HaumeHnoBanue KoanuecrBo OcHoBHOe coiepxkaHue OcHoOBHBIE BU/IbI 1eATeJIbHOCTH YUaluxcs (Ha
paszzaeJsia (TeMbl) 4acoB YPOBHE Y4eOHBIX 1eHCTBHI)
Kypca
B JKMJIKOCTH.
MarHuTHBbIE SIBJICHUSA 6 [TocrosiHable MaruuThl. B3aumoneicteue UccnenoBanue 1moa  pykoBOACTBOM  MeAarora
MOCTOSIHHBIX MArHUTOB. Macnumnoe noJe. MarHUTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX
Maenumnoe none 3emnu u e2o 3Haverue 04 MarHuTOB.

arcusnu Ha 3emae. Onvim Ipcmeda. Macnummuoe
noe snekmpudecko2o moka. [Ilpumenenue
9JIeKMPOMASHUMOE 6 mexHuke. /leticmeue
MASHUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOSHHO20 MOKA.
Hcnonvzosanue anexmpoosucamerneii 6
MexXHU4eCcKUx yCmpoucmeax u Ha mpavcnopme.
jlemomcmpamm2

1.B3zanMoneicTBrE TOCTOSHHBIX MAarHHUTOB.

2.MonenupoBaHre HEBO3MOXXHOCTH Pa3AeICHUS

MMOJIFOCOB MarHMTA.

3.MonenupoBaHue MAarHUTHBIX
IMOCTOSIHHBIX MarHUTOB.

4.OmnsiT Dpcrena.

5.MarauTtHo€ 1oJie TOKa. DJIEeKTPOMAarHuT.

6.I[eﬁCTBHe MArouMTHOI'O IoJr1 Ha IIPOBOAHHUK C

TOKOM.
7.DNeKTPOABUTATEINH TOCTOSHHOT O TOKA.

Jlabopamopuwvie padbomot u onvimo.
1. HWccnenosanue
B3aMMOJICHCTBUS MTOCTOSSHHBIX MAarHUTOB.

2. HSy‘leHI/IC MAardiuTHOI'O I10JI1 IIOCTOSAHHBIX

MAar"auToB IIpU UX 06T)GI[I/IH6HI/II/I " pasaCiICHUN.

3. MHccnemoBanue neHCTBHS AIEKTPUUECKOTO

TOKa Ha MarHUTHYIO CTPEJIKY.

oJien

MAar"auTHOI O

N3yuyenne ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy
MO PYKOBOACTBOM I€Aarora MAarHUTHOTO IOJIS
MOCTOSSHHBIX MAarHUTOB TPU HX OOBEAUHEHUH U
pa3ielicHU .

HabGmonenne 3a TOpoBEACHHEM  ONBITOB IO
BU3YaJIM3ALIMH MOJISl TOCTOSHHBIX MATHUTOB.
N3yyenne noa pykOBOACTBOM I€Aarora siBJICHUS
HaMarHMYMBaHUS BEILECTBA.

UccnenoBanue COBMECTHO C MENAroroM J€HCTBUS
AIEKTPUYECKOr O TOKa HA MAaTHUTHYIO CTPEJIKY.
HabGmonenne 3a MIPOBEICHHEM OIIBITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTh CHUITBI
B3aMMOJICUCTBHS KAaTYIIKH C TOKOM M MarHuTta OT
CHJIBI M HAIIPABJIEHUSI TOKA B KaTYIIIKE.

AHanmuM3 nOpd  MOMOIIM  Ieaarora  CUTyaluu
MIPAKTUYECKOTO TPUMEHEHHUSI JICKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOMCTBAX,

MPOMBIIIICHHOCTH, MEIUIIUHE).

N3ydyenne ¢ omopod Ha TEXHOJIOTMYECKYIO KapTy
110/l PyKOBOJICTBOM IeJjarora JIeCTBUsI MAarHUTHOT'O
T0JIs1 Ha TPOBOJHUK C TOKOM.

N3ydyenue ¢ onopoil HA AUJAKTUUYECKUN MaTepual
JIEUCTBUSA JIEKTPOJBUTATEIIA.

W3mepeHne COBMECTHO C  IMEIaroroMm
AJIEKTPOJBUTATEIBHON YCTAaHOBKH.

KT
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HanmenoBanmue
pasaena (Tembl)

Kypca

KoanuectBo
4acoB

OcHoOBHOE cojlep:KaHNe

OcHoBHBIE BHbI 1€ATEJIbHOCTH YUamuxcs (Ha
YPOBHeE y4eOHBIX JeHCTBHUIl)

4.  OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
CHJIbl B3aUMOJICUCTBUSA KAaTyIIKU C TOKOM H
MarHuTa OT CHJIbl TOKa M HamlpaBJeHUSA TOKA B
KaTyIlKe.

5. MW3yuenue neWcTBUS MarHUTHOTO MOJISL Ha
MIPOBOAHUK C TOKOM.

6. Koucmpyuposanue u usyueuue pabomoi
1eKMpoO8U2ameJis.

7. MWsmepenne KIIJ[ saexkTpoaBUTraTenbHOM
YCTaHOBKH.

basoBbie IIPE/ICTaBIICHHUS 0 pa3IMYHBIX
MPUMEHEHUSAX DBJIEKTPOJBUTATENe  (TpaHCIopT,
OBITOBBIE YCTPOICTBA U JP.).

DJIeKTpOMarHuTHast
WHIYKIUS

Onvimol Dapaoes. AHenenue
anekmpomazuumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noyyeHus
97IeKmpudeckou 9dHepeuu. DIEKTPOCTAHIIMU Ha
BO300HOBJIIEMBIX HCTOUYHUKAX SHEPTHH.

JMemoncmpayuu?®

1.UccnenoBanue SBIIGHUS DSJIEKTPOMArHUTHOU

UHIYKIUH.
2.0mnbiTer Dapajes.
3.3aBUCHUMOCTh HAmpaBlIeHUs WHAYKIHOHHOTO
TOKa OT YCJIOBUI €r0 BOSHUKHOBEHUS.
4.371eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie pabomot u onvimot.

1.0mbITBl MO MCCHENOBAHUIO  SIBJICHUS

AIIEKTPOMAarHUTHOM MHAYKLMH: HCCIEIOBaHUE

W3MEHEHUN  3Ha4YeHHs] W HampaBlICHUs

WHIYKITMOHHOTO TOKA.

[IpoBeneHre COBMECTHO C IEAAroroM OIBITOB IO
HCCJICIOBAaHUIO SIBIICHUS 3JEKTPOMArHUTHON
WHAYKIMU: WUCCIIEJOBAHNE U3MEHEHHUI 3HAYCHHS U
HanpaBJICHUS! UHIYKIIMOHHOTO TOKA

PesepBHOE Bpems
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HaumeHnoBanue KoanuecrBo OcHoBHOe coiepxkaHue OcHoOBHBIE BU/IbI 1eATeJIbHOCTH YUaluxcs (Ha
paszzaeJsia (TeMbl) 4acoB YPOBHE Y4eOHBIX 1eHCTBHI)
Kypca
Bcero: 68
9 KIIACC
HaunmeHnoBanue KoauvecTBo OcHoBHOE cofep:kaHne OcHOBHBIE BU/bI 1eATEJbHOCTH YYALIUXCH (HA YPOBHE
pa3nesa (Tembl) 4acoB y4eOHBbIX AelcTBHI)
Kypca
Paznen 1. Mexanuueckue siBJI€HUS
Mexanuueckoe 10 Mexanuueckoe JIBUKEHHE. | AHAIM3 C TMOMOIIBI0 Tenarora U OOCYXKICHHE Ppa3UYHbBIX
JIBUKEHUE U CIIOCOOBI Marepuanbias ~ Touka.  Cucrema | IpUMEpPOB MEXaHUUYECKOTO JBUKECHHUS.
€ro OMUCaHUL oTcuéra. OTtHocuTenbHOCTh | OOCYKACHUE COBMECTHO C IEIAroroM I'paHuUl] IPUMEHUMOCTU
MEXaHHYECKOT 0 JIBUOKEHUSA. | MOAEIH «MaTepraabHas TOYKa.
PaBHOMEpHOE npsMoJimHeitHoe | Onucanue mocie OOCYKIEHHUs C MeJaroroM MEXaHHYeCKOro
JIBU)KEHUE. Hepasrnomepnoe | nBUXKEHUST Pa3IMUHBIMU crioco0amMu (ypaBHEHHUE, TabmuIa,

npamonuHelinoe ogudxicenue. Cpesss u

MCHOBEHHAsL CKOPOCMb mead npu
HEePaBHOMEPHOM OBUINCEHUU.
Yckopenue. Pasnoyckopennoe
NPAMOIUHEUHOE osudicenue.
CBoboxHOE MajcHue. Onwvimui
Tanunes.
Pasnomepnoe osudicenue no

okpyacnocmu. Ilepuoo u uyacmoma

obpawenus. Jluneiinas u yenoeas
ckopocmu.  Llenmpocmpemumenvroe
YycKopenue.

Hemoncmpayuu

1. HaGmronenue MEXaHUYECKOI0

rpauk).

AHanM3 moJi pyKOBOACTBOM IeAarora »XM3HeHHBIX CUTYalluH, B
KOTOPBIX TIPOSIBISIETCS. OTHOCUTENIBHOCTh MEXaHHYECKOIO
JBUKEHUS.

HaGmoieHne MexaHUu4ecKoro JBHKEHHUS Tela OTHOCHTEIBHO
pa3HbIX TeJl OTCUETa.

CpaBHEHHE NIyTell M TPAaeKTOPUN JABUXKEHHUS C ONOpPOH Ha
TEXHOJOTMYECKYIO KapTY IO/ PyKOBOJICTBOM II€[arora OJHOro
1 TOT0 K€ TeJa OTHOCUTEIBHO Pa3HbIX TEJI OTCUETA.

AHamn3 ¢ IIOMOIIBIO Iemarora Tekcra lamwiaed 00
OTHOCUTEIBHOCTH JIBUKEHUSL; BBIMOJHEHUE 3aJaHUH 110 TEKCTY
(cMBICTIOBOE UTEHHE).

[Ipocreiimme BBIYUCICHHUS MO 00paslly CpenHeld CKOpOCTH
CKOJIbYKEHMsI OpycKa WM JIBM)KEHUS HIapuKa IO HaKJIOHHOMN
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HanmenoBanmue
pa3nea (Tembl)
Kypca

KoanuectBo
4acoB

OcHoBHOE coiep:kaHne

OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
Y4eOHBbIX AeicTBHIl)

JIBW)KCHUS Tella OTHOCUTEIBHO
pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE TIyTed U TPaeKTOPHM
JABWXKEHUS OJHOr'O U TOr'O XK€ Tela

OTHOCHUTCIBHO Pa3HbIX TEJI
OTCYETA.

3. U3mepenue CKOPOCTH u
YCKOpEHHS IPSMOJIMHEHHOTO
JBUKCHUS.

4. UccnenoBanue MIPU3HAKOB

PaBHOYCKOPEHHOT'O JIBUKCHHUSI.
5. HaOmronenne aBMXEHUS Tela II0

OKPYKHOCTH.
6. HaGmronenne MEXaHUYECKUX
SIBJIEHH, MIPOUCX OJISIIIIUX B

cucreMe orcu€ra «Tenexka» mpu
€€ PaBHOMEPHOM U YCKOPEHHOM

JIBIKEHU T OTHOCHTEIBHO
KaOuHeTa (QU3MKY.
Jlabopamopnwie pabomut u
onvimul.
1. Koncmpyuposanue mpaxma 07
paseona u oanvbHetiue2o

PABHOMEPHO20 OBUIICEHUST WUAPUKA
U ENeNHCKU.
2. OmpenenieHne CpeaHe CKOpPOCTH

CKOJIb)KEHHUS Opycka UJH
JBUKEHU IIapuKa 110 HAKJIOHHON
IIJIOCKOCTH.

IJIOCKOCTH.
Ananu3 u o0Cy>KJeHHe C OMOPOil Ha TEXHOJIOTUYECKYIO KapTy
OJ PYKOBOJICTBOM TIiefarora Croco0OB MpHOIMKEHHOTO
OIIPEEICHNS] MTHOBEHHOM CKOPOCTH.

Omnpenenenue mocie paccykKAeHHs C MEeJaroroM Io CXeme
CKOPOCTH PAaBHOMEPHOI'0 IBMXKEHHS (LIapuKa B JKUIKOCTH,
MOJIEIH JEKTPHYECKOr0 aBTOMOOUJIS U T. I1.).

Omnpeznenenne COBMECTHO C IEAAroroM MyTH, IPOUIEHHOTO 3a
JAHHBIA TPOMEXYTOK BPEMEHHU, U CKOPOCTH Tela 1o rpaduKky
3aBUCUMOCTH ITyTH PABHOMEPHOI'O JIBUIKEHUS OT BPEMEHH.
HavanpHple mpencraBieHHe O  IPUHUUIIAX — JEHCTBHSA
puOOPOB, U3MEPSIOIIUX CKOPOCTh (CIHIOMETPOB).
[Ipocreiimme BYUCIEHUS O 00pa3Ily IyTH U CKOPOCTH TIPU
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM ABMKEHUU TENA.
OmnpezneneHne COBMECTHO C MEAAroroM MpOHIEHHOro MyTH U
YCKOpEHHsl JBWXKEHHs Tena 1o TpaduKky 3aBUCHMOCTH
CKOPOCTM PaBHOYCKOPEHHOI'O0 MPSIMOJMHEHHOr0 JBUKEHUS
TeJa OT BPEMEHU.

OmnpezneneHue ¢ MOMOILIBIO Iearora yCKOpEHHs Tena IMpu
PaBHOYCKOPEHHOM JBUKEHUH 10 HAKJIIOHHOM IIJIOCKOCTH.
N3mepenne 1no cxeme IOCHIE pacCyKIEHHs C IeJarorom
IIepHOo/ia U YaCTOThI OOpAILEHHUs Tella 110 OKPYKHOCTH.
OnpeneneHne HaxXOXIOEHUS 10 PYKOBOACTBOM II€Aarora
CKOPOCTU PaBHOMEPHOI'O JBUKEHUS T€JIa I10 OKPYKHOCTH.
Pemenne THUNOBBIX pacu€THBIX 3amad B 1—2 neicTBus ¢
OIOPOMl HA aNrOpUTM, IMpEABAPUTENIbHO pa300paHHbII
COBMECTHO C IEAaroroM Ha OIpeJIeJeHUEe KUHEMaTH4eCKUX
XapaKTEPUCTUK MEXaHUYECKOTO ABUKEHUS Pa3IMYHBIX BUIOB.
PacnioznaBanue u npuOIM>kEHHOE OMKUCAHUE 110 00Pa3Iy OCIe
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HaumeHnoBanue KoanuecrBo OcHoBHOe coiepxkaHue OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
3. Omnpenenenne yCKOpeHus TeJia pH | 0OCYKIECHUS C TeJaroroM pa3JIMYHbIX BUJOB MEXaHHUYECKOTO
PaBHOYCKOPEHHOM JIBMKEHUHW TIO | ABMIKEHHUS B TPHUPOJAEC M TEXHUKE (HA MpuUMepax CBOOOTHO
HaKJIOHHOM MJIOCKOCTH. NaJalouX TeJl, JBWKEHUS JKUBOTHBIX, HEOECHBIX TelI,
4. VccnenoBaHnue 3aBUCUMOCTH MYTH | TPAHCIIOPTHBIX CPENICTB U JP.).
oT BpEMEHU npu
PaBHOYCKOPEHHOM JBMKEHUU 0e3
HayaJbHOW CKOPOCTH.
5. Ilposepra ecunome3svl: eciu npu
PABHOYCKOPEHHOM O8UdNCEHUU 0e3
HAYanbHOU  CKOopocmu — nymu
OMHOCAMCA KAK psA0 HeUEMMHbIX
uycen, mMo COOMBEMCMmMeyoujue
NPOMENCYMKU 8pemeHuU
00UHAKOBYL.
Bzaumoneiicteue ren | 20 [TepBorit 3akon Hsbiotona. Bropoit | Habmonenue u o6cyxeHre COBMECTHO C TI€IaroroM OIbITOB
3akoH Hprotona. Tpertuid 3aKoH | ¢ ABMYKEHHEM Teja NPU YMEHBIIEHUW BIMSAHUS APYTUX Tell,
Herorona. Ilpunyun cynepnosuyuu | NIpensATCTBYIOIUX ABUKEHUIO.

cuJ.

Cuna ynpyeocmu. 3axon I'yka. Cuna
MPEHUsL: CUId MPEeHUs CKOAbIHCEeHUs,
cuna mpeHus NokKos, opyeue 6uobl
mpeHus.

Cuina TsDKECTH M 3aKOH BCEMHUPHOT O
TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafeHus. /[eusicenue niamem 60Kpye
Connya (MC). Illepeas kocmuueckas
CKOpOCM®. Hegecomocmu u
nepezpy3K.

PaBHOBecHe MaTepuaabHOW TOYKH.

Ananu3 1o cxeme mnocie pacCyXACHHsA C IEAaroroM TEKCTa
lamunes ¢ omucaHueM  MBICIEHHOTO  DKCIEPHUMEHTA,
000CHOBBIBAIOIIET0 3aKOH MHEPLUH; BHIIOJHEHNE 3a1aHUH 110
TEKCTY (CMBICIIOBOE UTEHUE).

OO6cyxeHne 1oJ PYKOBOACTBOM I€Aarora BO3MOXKHOCTH
BBIIIOJIHEHUSI 3aKOHAa WHEPLMM B Pa3IMYHBIX CHCTEMax
oTCcuéra.

HaGnronenne M  oOCyXJIEHHE COBMECTHO C II€Jarorom
MEXaHUYECKUX SIBJICHUM, MPOUCXOISIIUX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM JABUKEHHUH
OTHOCHUTEIBHO KaOuHeTa (PU3HUKH.

JlelicTBUsA € BEKTOpaMH CHWJI: BBINOJHEHUE 3aJaHud 10
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HanmenoBanmue
pa3nea (Tembl)
Kypca

KoanuectBo
4acoB

OcHoBHOE coiep:kaHne

OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
Y4eOHBbIX AeicTBHIl)

Abconromno
Pasnosecue  meépooco  mena ¢
3aKpennéHHou ocbio 8paujeHusl.
MowmeHT cuinbl. Llenmp msscecmu.

Hemoucmpayuu

1. 3aBUCHMOCTD YCKOpEHHMs Tena OT
Macchl Tela W JCUCTBYIOUIEH Ha
HEro CHUJIBL.

2. HabnroneHne paBeHCTBA CHJI TIPH
B3aMMOJICHCTBUU TEJL

3. U3meHnenune Beca  Tena
YCKOPEHHOM JIBHIKEHUH.

JlaGopaTtopHbie padoThI U

ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH CHJIBI
TPEHHUSI CKOJBXKEHUS OT CHJIBI
HOPMaJILHOT'O JIaBJICHUSI.

2. Omnpenenenue ko3 durmenta
TPEHUS CKOJIBKEHUSI.

3. Onpenenenue
MIPYKUHBI.

meépooe meo.

pu

JKECTKOCTH

CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
Habmonenne 3a mpoBeeHUEM OIBITOB, JE€MOHCTPHPYIOLINX
3aBUCUMOCTb YCKOPEHMS Tejla OT MPHUJI0KEHHON K HEMY CHUJIBI
1 Macchl Tena.

Ananu3 u 00bSICHEHHE C ONOPOM Ha TEXHOJOIMYECKYIO KapTy
IOl PYKOBOJACTBOM II€larora SIBJICHUW C HCIOJIb30BAHUEM
BTOpOro 3aKoHa HetoToHa.

Pemienne TUMOBBIX pacu€THBIX 3aa4 B 1—2 JAelcCTBUS C
ONOpOM Ha aJrOpUTM, IPEIBAPUTENILHO  pa300paHHBIN
COBMECTHO C IE€IAaroroM C MCIOJIb30BAHUEM BTOPOIO 3aKOHA
HproToHa M npaBHiIa CI0XKEHUS CUJL.

OmnpeneneHne COBMECTHO C MEJArOroM XKECTKOCTHU IPYKUHBI.
AHaiu3 CUTyalui ¢ ONOPON Ha TEXHOJIOTMYECKYIO KapTy IMOJ
PYKOBOZACTBOM II€[arora, B KOTOPBIX HAOJIIOJAIOTCA YIpyrue
nedopMani, U WX OOBSICHEHHWE C HCIOJIb30BAHMEM 3aKOHA
I'yka.

Pemenne TUNOBBIX pacy€THBIX 3amady B |—2 ngelcTBUS C
OMOpO HaA aNrOpUTM, MpEeABAPUTENBHO pPa300paHHbII
COBMECTHO C II€JaroroM ¢ MCIOJb30BaHueEM 3aKkoHa ['yka.
HccnenoBanue mpu MoMOIM IEAArora 3aBUCUMOCTH CHJIBI
TPEHHUS CKOJIBKEHHSI OT CHJIBl  HOPMAJIBHOTO  JIABJICHMS.
CoBMecTHOE 00CYX/IeHHE Pe3yIbTaTOB UCCIEIOBAHUS.
Onpeznenenne nox KOHTPOJIEM Ielarora ¢ OIopoi Ha KOHCIEKT
KO3 ((UIIMEHTA TPEHUS CKOJIbKEHUSI.

N3mepenne ¢ 1OMOIIBIO IeAarora CUjbl TPEHUsI IOKOS.
Pemenne THUNOBBIX pacu€THBIX 3amad B 1—2 neicTBus ¢
OMOpOM HaA aNrOpUTM, MpEeABAPUTENHBHO pPa300paHHbII
COBMECTHO C IEaroroM C HCHOJb30BaHHUEM (OpMyIIBl ISt
CHJIBI TPEHHUSI CKOJIbKCHMUSL.
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HanmenoBanmue
pa3nea (Tembl)
Kypca

KoanuectBo
4acoB

OcHoBHOE coiep:kaHne

OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
Y4eOHBbIX AeicTBHIl)

AHanu3 1o cxeMme NocJie paccykAeHus Meaarora o JBUKEHUH
TeJ TOJBKO MOJ JEHCTBUEM CHIIBI TSKECTH — CBOOOJHOTO
naJCHUs.

OObsicHEeHHE TMOJ PYKOBOACTBOM IeAarora HE3aBUCUMOCTH
YCKOpEHHS CBOOOIHOTO MaJIeHHs OT MACChl Tela.

OrneHka COBMECTHO C II€AAaroroM BEJIMYHUHBI CUIIbl TATOTEHHUS,
JEUCTBYIOIIEH MEXIY ABYMs TeIaMHu (A pa3HbIX Macc).
AHanu3 ¢ Omnopod Ha IUAAKTUYECKHM MaTepuan JBHKEHUS
HeOeCHBIX TeN TMOjA JeHCTBHEM CHJIBI TSIrOTeHus (c
HCIIOJIb30BAaHUEM JIOTIOJIHUTENBHBIX M CTOYHUKOB
uHpopManun).

Pemenne TUNOBBIX pacu€THBIX 3amad B 1—2 neicTBus ¢
OMOpOi Ha aNTOPUTM, MPEABAPUTENBHO Pa300paHHBII
COBMECTHO C IIEJaroroM ¢ MKCIOJb30BAaHUEM  3aKOHA
BCEMUPHOTO TATOTEHHS H (GOpPMYJbl I pacyéra CHIIbI
TSKECTH.

HaGmronenne n 00CykIeHNE C TOMOIIBIO MeIarora OMbITOB 10
M3MEHEHMIO Beca Teja PU YCKOPEHHOM JIBH)KEHHH.

AHai3 C NOMONIBIO TNEJarora YyCJIOBHA BO3HUKHOBEHHS
HEBECOMOCTH U IEPETPY3KH.

Pemenne THUNOBBIX pacu€THBIX 3amad B 1—2 neicTBus ¢
OMOpO HaA aNrOpUTM, MpEABAPUTEIBHO pa300OpaHHBIN
COBMECTHO C IIE€JaroroM Ha OINpeleleHue Beca Tela B
Pa3IUYHBIX YCIOBHUSX.

AHanu3 ¢ OmoOpodM Ha TEXHOJOTHYECKYI Kapry I0J]
PYKOBOJACTBOM IIefarora CwJl, JIEUCTBYIOIIMX Ha TeJo,
MTOKOSIIIIEECs Ha OIOpeE.

Omnpeznenenne ¢ MOMOIIBIO IIE1arora HEHTpa TSHKECTU
pa3IMYHbIX Tell
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HaumeHnoBanue KoanuecrBo OcHoBHOe coiepxkaHue OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
3aKOHBI COXpaHEHHS 10 Nmnynbe Tena. H3zmenenue | Habmonenue u o0CyKAeHHE C MOMOIIBIO MeIarora OMbITOB,
umnynsca. Hmnynve cunvl. 3aKOH | JEMOHCTPUPYIOLIUX rnepenaqay HUMITYyJIbCa npu
COXpaHCHUS HMITYJIbCA. PeaktuBHOE B331/IMO)ICI71CTBI/II/I TCJI, 3aKOH COXpaHCHHSA HMIIYJIbCa IIpH

nemwxerue (MC).

Mexanuueckasi paboTa ¥ MOIIHOCTb.
PaGora cun TsKECTH, yHpyeocmu,
mpenus. Céa3b dHepeuu u pabomul.
[TorenuuanbHas SHEprus Tena,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
llomenyuanvnaa suepeus cocamou
npyscunvl. KuHeTnueckass SHeEprus.
Teopema o KunHemuueckou 3HepeUU.
3aKOH COXpaHEHHs MEeXaHUYECKOU
SHEPruu.

Jemoncmpayuu
1. Ilepenaua HMITyJIbCa

B3aUMOJICHCTBHH TEJL.

npu

2. IlpeobpazoBanusi dHEPruM IpU
B3aUMOJICHCTBUH TEIL

3. CoxpaHeHHE  UMIIyJbca  IIpU
HEYIPYrOM B3aUMOJACHCTBUH.

4. CoxpaHeHue  HMIyJbca  INpU
abCoIIOTHO yIpyrom
B3aUMO/JIEV CTBHH.

5. HaGmonenue PEaKTUBHOT O
TIBYDKEHHUSL.

6. CoxpaHenue MEXaHUYECKOI
SHEPruu MpH cBOOOTHOM MaJCHUH.

7. CoxpaHeHue MEXaHUYECKOU

a0COJIIOTHO YIIPYIOM U HEYIIPYI'OM B3aUMOZEHCTBUM TEJL.

HaGnronenne  neMoHcTpaluu — memarora  CUTyalWii B
OKpYXKaloIlel *KU3HHU C UCMOJIb30BAHHEM 3aKOHA COXpaHEHUs
UMITYJIbCA.

Pacno3snaBaHue ¢ Omopol Ha TEXHOJIOTMUYECKYHO KapTy IOJ
PYKOBOACTBOM II€larora SIBJICHHUs PEAKTUBHOI'O JBUKCHUS B
npupojie u rexuuke (MC — Ouonorus).

[IpumeHeHne COBMECTHO C IEAAroroM 3aKOHA COXPaHEHUs
UMITyJIbca /Ui pacy€Ta pe3yibTaToB B3aUMOJEHCTBUS Ted (Ha
IpUMepax  HEYNpyroro  B3aUMOJCHUCTBUA, yIpyroro
LEHTPAJIILHOI'O B3aUMO-IEUCTBUSA JBYX OJMHAKOBBIX TE€JI, OJJHO
U3 KOTOPBIX HETO/-BUXKHO).

Pemenne TUNOBBIX pacy€THBIX 3a1ady B 2—3 JAEUCTBUS C
OMOpO HaA aNrOpUTM, MpEABAPUTENBHO pPa300paHHbII
COBMECTHO C IIeJaroroM C HCHOJb30BAaHUEM 3aKOHA
COXPaHEHMS UMITYJIbCA.

Omnpeznenenue ¢ onopoil Ha TUIaKTHUECKUI MaTepuai padoThl
CWIBl YIPYrOCTH IIpU NOABEME TIpy3a C HUCIOIb30BAHHEM
HETIOJIBUHOT O U OJIBUKHOTO OJIOKOB.

N3mepeHne cOBMECTHO € MEJAaroroM MOIIHOCTH.

H3mepeHne ¢ mMOMOUIBIO MEAarora MOTEHIUAILHOW 3HEPruu
ynpyro 1e(opMUPOBAHHOMN MPYKUHBI.

N3mepeHne COBMECTHO € MEearoroM KMHETUYECKOW 3HEpruu
TeJa M0 AJIMHE TOPMO3HOIO ITyTH.

HaGmonenne  3a  3KCIEpUMEHTAJIbHBIM CpaBHEHUEM
W3MEHEHHS IOTECHIMAIbHOM M KMHETHUYECKOW JHEPruil Tena
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HaumenoBanue KoauuyectBo OcHOBHOE co/iep:kaHue OcHoBHbIE BU/bI 1eITeIbHOCTH YUaluXxcsi (Ha ypoBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
SHEPTrUU TPU JIBIKCHUU TeNa TMOJ | MPU ABUKCHHUH 110 HAKIIOHHOM IJIOCKOCTH.
JICHCTBUEM TIPY>KUHBI. HaGmroneHne 3a SKCIIEPUMEHTAILHOW TPOBEPKOM 3aKoHA
Jlabopamopnuie padomui U | COXpaHEHUSI MEXaHMYeCKOM »JHEpruM IMpH  CBOOOIHOM
onvimul. MaJIeHUN.
1. Onpenenenne  paGotbl  cuubl | [IpuMeHeHne Ha HayaabHOM YpOBHE, C OINOpPOM Ha
TpeHUs npu PaBHOMEPHOM | TUAAKTUYECKUN MaTepuasl 3aKOHA COXPAaHEHUS MEXaHMYECKOU
JBUKECHUU Tena MO | PBHepruM Ui pacuéra TMOTEHIHMANbHOW W KHUHETHYECKON
TOPU30HTATBHON TOBEPXHOCTH. SHEpruii Tena.
2. Ompenenenne  paboTel  cuibl | PemieHrie TUNOBBIX pacu€THBIX 3aAady B 1—2 JeiicTBUS C
YOPYrocTH TpU TOABEME Tpy3a | OMOPOH HAa  alrOpuUTM, MPEIBAPUTEIHLHO Pa300paHHBIN
C UCTOJb30BAHMEM HEMOJBI)KHOT'O | COBMECTHO C IE€JaroroM C  HKCIOJb30BaHUEM  3aKOHA
Y TIOJIBMXKHOT'O OJIOKOB. COXpaHEHHSI MEXaHUYECKON SHEPruu.
3. U3yuenne 3akoHa COXpaHEHUs
SHEPrUH.
Paznen 2. Mexannueckue KojieOaHUs U BOJIHBI
Mexannueckue 7 KonebaTtensHoe nBrkenne. | HaOmogenne kosneOaHWii MOA JOEHCTBUEM CHJI TSDKECTH
KoseOaHuUs OcHoBHBbIE XapaKTEpPUCTUKU | M YOPYTOCTH M OOHApy)XKeHHe TMpH [OMOIIM Ieaarora
KOJIeOaHUIA: epuoz, 4acToTa, | MOJOOHBIX KOJIEOAHHI B OKPYKAIOIIIEM MUPE.
aMImTyga.  Mamemamuueckuu — u | AHaIM3 COBMECTHO C IEIaroroM kosiebaHuii rpy3a Ha HUTU U
NPYHCUNHHBI masmuuxku. | Ha  npyxkune. OmnpeneineHue MO aJITOPUTMY  YacCTOTHI
Ilpespawenue 9Hepeuu npu | xonebaHUi MaTEMAaTHYECKOTO U MPY>KUHHOTO MAasSTHUKOB.
KO1ebameibHOM O GUNCEHUU. HaOmronenve u 00BsICHEHHE C IIOMOIILIO II€Narora sBJICHUS
3aTyxaroume KoJeOaHus. | pe3oHaHca.
Brinyxxnennsie konedanus. Pesonanc. | MccnenoBanue ¢ omnopoil Ha ajaroput™, IMpeaBapUTEILHO
Jemoncmpayuu® pazo0paHHBI COBMECTHO C TI€IaroroM, 3aBUCUMOCTH TIEpHOAa

1. HaGmronenne koie0aHMil TENl MO
HeﬁCTBHeM CHUJIBI TAXKECTU U CUJIBI

Kosie0aHMi MO/IBEIIEHHOr0 K HUTH I'Ppy3a OT JAJIMHBI HUTH.
IIpoBepka ¢ oOnopol Ha TEXHOJOTMYECKYH0 KapTy IOJ]
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HanmenoBanmue
pa3nea (Tembl)
Kypca

KoanuectBo
4acoB

OcHoBHOE coiep:kaHne

OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
Y4eOHBbIX AeicTBHIl)

YIPYTOCTH.
2. HaGmronenne konebanuii rpy3a Ha

HUTH U Ha TMPYKUHE.
3. HabGmonenne BBIHYKJICHHBIX
Kosie0aHUM U pe3oHaHca.

Jlabopamopnvie padomul u

onvimul.

1. Onpenenenuie 4acToThl U MEpPUOIA
KoJeOaHui MaTEeMaTH4ECKOro
MasTHUKA.

2. OmpenienieHre 4acTOThI U Iepruoaa
KosieOaHuit HIPY>KUHHOTO
MasTHUKa (MM DIEKTPOHHAas
JEMOHCTpAIs).

3. UccnenoBanmue 3aBUCUMOCTH
nepuosa KoJeOaHmit

MOJIBEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. UccnenoBanue 3aBHCUMOCTH
nepruoa KoJie0aHuil Py KUHHOTO
MasTHHKa OT MacChl Tpy3a (WUiu
AIIEKTPOHHAS JE€MOHCTPALIUs).

5. IIpoBepka HEe3aBUCHUMOCTH
nepuoja  KoJjiebaHUM rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChl
rpysa.

6. OnbITHI, JIEMOHCTPHUPYIOIIUE

3aBUCHMOCTH Teprojia KojleOaHui
MPY>)KUHHOTO MAasTHHUKA OT MAacChl

PYKOBOJICTBOM I€Aarora He3aBUCUMOCTH Mepruoia KoJieOaHuii
rpy3a, MOJIBEIIEHHOI 0 K JIEHTE, OT MaccChl Ipy3a.

Habmonenne u oOcyxkleHHe MoJ PyKOBOJICTBOM Ilefarora
ONBITOB,  JEMOHCTPUPYIOIIUX  3aBUCHUMOCTh  IE€pUOJA
KojeOaHWil MpPYyKMHHOTO MasTHUKA OT MacCchl Tpy3a H
KECTKOCTH IIPY>KUHBL.

[IpumeHeHne C MNOMOILIBIO MEAarora MaTeMaTUYECKOro u
HIPY>KMHHOTO MasiTHUKOB B Kau€CTBE MOJEJEH ISl ONUCAHUS
KOJIeOaHMI B OKPYXKAIOIIEM MHUPE.

Pemienne TMIOBBIX pacuy€THBIX 3a1a4 B 1 —2 nelcTBUSA C
OIOPOH Ha aNTOPHUTM, IIPEABAPUTEIBLHO pa300paHHBIN
COBMECTHO C II€JaroroM, CBSI3aHHbBIX C BBIYMCICHUEM WU
OLIEHKOH 4acTOoTHI (1eproja) kojaeOaHuit
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HaumenoBanue KoauuyectBo OcHOBHOE co/iep:kaHue OcHoBHbIE BU/bI 1eITeIbHOCTH YUaluXxcsi (Ha ypoBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
rpy3a U )KECTKOCTU MPYKUHBI.
7. N3mepenune yckopeHus
CcBOOOJHOTO MaJAeHUs (MIIn
ANIEKTPOHHASI IEMOH CTPALIHS).
MexaHnuueckue 8 Mexanuueckre BoaHbl. CBoiicTBa | OOHapy)KeHHE W aHajiu3 C IMOMOINBI0 TeJarora BOJHOBBIX

BOJIHBI. 3BYK

MEXaHUYECKUX BOJH. [IpodoivbHble u
nonepeumnvie 60JHbl. [[MUHA 60HbL U
cKopocmb €€ pacnpoCmpaHeHus.
Mexanuueckue 6onHbl 6 MEEPOOM
mezine, ceiicmuyeckue goanvl (MC).
3ByK. [ pomkocms 38yKa u evicoma
mona. Ompadsicenue 38yka. Hughpazeyx
U YIbmpa3eyx.
jlwnoncmpamm2
1. PacnipocTpaHeHue MpPONOJIBHBIX W
MONEPEYHBIX BOJIH.
2. HaGmonenue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI.
3. AKyCTHUYECKH pe30HaHC.

SIBJICHUH B OKPYKAIOIIIEM MHPE.

Habnronenne coBMECTHO € TEAaroroM pacrnpoCTPaHECHUS
MPOJOJIBHBIX M  TIONMEPEYHBIX BOJMH (HAa MOJENH) W
oOHapyXeHHE AHAJIOTMYHBIX BUIOB BOJH B MpUpoae (3BYK,
BOJISIHBIE BOJIHBI).

Boruuciienne B 1—2 nedcTBusS ¢ ONOpPOM Ha ajIroOpUTM,
MPEBApUTEIILHO Pa300paHHBIi COBMECTHO C II€Jarorom
JUTMHBI BOJIHBI U CKOPOCTH PacIpOCTPaHEHUS 3ByKOBBIX BOJIH.
HabGmronenne 3a skCriepuMeHTaILHBIM ONPEACIICHUEM TPaHHUI
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX KOJICOAHUA.

Halnronenue 3aBUCHMMOCTH BBICOTHI 3BYyKa OT YacTOTHI (B TOM
YHUCIIE C UCTIOIb30BAHUEM MY3BIKAJIIbHBIX HHCTPYMEHTOB).
Habmonerne u o0bsiCHEHHE C MOMOIIBIO Tearora sSBJICHUS
aKyCTHYECKOT0 Pe30-HaHca.

UreHne COBMECTHO C TIE€JaroroM OPUTHHAJIBHOI'O TEKCTa,
MOCBSIIEHHOTO HMCIOJIb30BaHUIO 3BYKa (MM YJIbTPa3ByKa) B
TEXHUKE (DXOJIOKALMs, YIAbTPA3BYK B MEAHWIMHE H Ap.);
BBITIOJIHECHUE 33/IaHUH MO TEKCTY (CMBICIIOBOE UTCHHE)

Pasnen 3. DiIeKTpOMarHuTHOE I10JIE ¥ 3JIEKTPOMArHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE
II0JIE U
SJICKTPOMAarHuTHBIC
BOJIHBI

8

DJIEKTPOMarHuTHOE oJIe.
SJ'IGKTp OMar"HuTHBIC BOJIHBI.
Ceoticmea INEKMPOMACHUNIHBLX B6OJIH.
Hlxana INEKMPOMACHUMHbLX ~ BOJIH.

IlocTtpoeHne  MpOCTBIX  pacCyKIE€HHMM  Ha  OCHOBE
ITOATOTOBJIEHHBIX BBIPAKEHU, 000CHOBBIBAIOIINX
B3aUMOCBS3b JJIEKTPUYECKOTO U MAarHUTHOTO I1OJIEH.

HaGmonenne 3a sKCIEepUMEHTaIbHBIM HM3yUYEHUEM CBOMCTB
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HaumeHnoBanue KoanuecrBo OcHoBHOe coiepxkaHue OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
Hcnonvzosanue 31eKmpomMacHuUmHuIX | JJIGKTPOMAarHUTHBIX BOJH (B TOM 4YHCIE€ C MOMOIIBIO
80.J1H OJ151 COMOBOU CBA3U. MOOUITBHOTO TeeoHa).
DneKTpOMarHuTHas MpHpPOJa CBeTa. | AHAJIM3 C TOMOINBI0 TMelarora pPEeHTIeHOBCKUX CHHUMKOB
Ckopoctb cBera. BonHOBbIE CBONCTBA | UEIOBEYECKOTO OpraHu3mMa.
CBeETa. AHanu3 COBMECTHO C IEJaroroM TEKCTOB, OMMCHIBAIOIIUX
Jemoncmpayuu® MPOSIBJIEHUS] 3JIEKTPOMAarHUTHOIO U3JIyYEHUS B IPUPOJIE:
1. CoiictBa ANEKTPOMATHUTHBIX | )KUBbIE OpPraHU3MbI, M3Iy4eHHS HEOECHBIX Tel (CMBICIOBOE
BOJIH. YTCHHE).
2. BoiHOBBIE CBOWCTBA CBETA. Pacrio3HaBaHne U aHanM3  pa3iMYHBIX  [PUMEHEHUU
Jlabopamopnuvie padomut U | DJIGKTPOMAarHUTHBIX BOJH B TEXHUKE C ONOpPOM Ha
onvimol. TEXHOJIOTMYECKYIO KapTy MO PyKOBOJCTBOM I1€arora.
1. 3yuenue CBOICTB | Penienue THIIOBBIX pacy€THBIX 3a/1a4 B | —2 neicTBus ¢
JJIEKTPOMArHUTHBIX ~ BOJIH  C | OMOPOM HA aJrOPUTM, MIPEABAPUTEITHHO Pa300paHHBIHN
IOMOIIBIO MOOUIIBHOTO | cOBMECTHO C TIEJArOrOM C HCHOIb30BAHUEM bopmyn nis
TenedoHa. CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI U YaCTOTHI
CBeTa.
Paznen 4. CBeToBbIC SIBICHUSA
3aKOHBI 6 JlyaeBas Mmozenb cBeta. Mcrounuku | HaGmonenne  ONBITOB,  JEMOHCTPUPYIOIIMX  SIBJICHHE
pacnpoCTpaHEHHUs CBETA. Ipsamonunetinoe | IPIMOIMHEHHOTO PACHPOCTpaHEHUsI CBeTa (BO3HUKHOBEHHE
cBeTa pacnpocmpanenue céema. 3ammeHus | TEHU U NOJIYTEHU), U UX UHTEPIpETAlHs ¢ MCIOJIb30BAHUEM

Connya u Jlynvi. OTpakeHue CBeTa.
IInockoe seprano. 3axon ompasicenus
ceema.

[Ipenomnenue cBeta. 3aKoH
npeaoMieHus ceera. [lonnoe
BHYympeHHee ompasiceHue ceema.
Hcnonvzosanue nonnoeo eHympennezo
ompasicenus 8 ONMUHECKUX

ITOHATHUS CBETOBOTO JIyyYa.

OObscHEeHHME M MOJEIMPOBAHHE TIOCIE PACCYXKICHUS C
IIE1aroroM Mo CXeMe COJIHEYHOI'O U JIYHHOI'O 3aTMEHMII.
HccnegoBanve ¢ Onopod Ha TEXHOJOTHMYECKYIO KapTy MOj
PYKOBOJACTBOM II€Aarora 3aBUCUMOCTH yrja OTPaKEHHUs
CBETOBOIO JIy4a OT yrJja MaJeHusl.

W3ydenune ¢ momoIpio menarora CBOICTB H300pa)xeHUs B
IJIOCKOM 3€pKalle.
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HaumeHnoBanue KoanuecrBo OcHoBHOe coiepxkaHue OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
C6emoBooax. HaOmronenne u o0bsICHEHHE COBMECTHO C IIEIArOrOM OIIBITOB
Memoncmpayuu? [0 TMOJIyYCHHUIO M300paKEHUH B BOTHYTOM U BBIIYKIOM
1. IIpsmonuHeiiHOe 3epkaiax. HaGmonenne u o0bsiCHEHUE MOCIE PACCYKICHUS C
pacnpocTpaHeHue CBeTa. [IEJaroroM II0 CXEME OINBITOB 110 IPEIOMIICHHIO CBETa
2. OTpaxxeHue cBeTa. Ha IPaHUIIE PA3IUYHBIX CPEJl, B TOM YHCIIE€ ONBITOB C IMOJHBIM
3. Ilomyuenne  m300pakeHHH B | BHYTPEHHUM OTpPAKEHUEM.
IIJIOCKOM, BOTHYTOM W BBINYKJIOM | MccienoBanue moa pyKOBOJACTBOM Iefarora 3aBUCHUMOCTH
3epKaJiax. yria MOpeJioOMJIeHHs OT YIJla MaJIeHus CBETOBOI'O JIydya Ha
4. [IpenomiieHHE CBETA. TPAHUIIE «BO3TYX—CTEKIIOM.
5. OnTHueckuil CBETOBO/I. PacriozHaBaHue ¢ MOMOLIBIO IeAarora sIBJICHUN OTPakKeHHs U
Jlabopamopnuvie padomut u | IPEJIOMJICHHUSI CBETa B MOBCEJHEBHOM JKU3HU. AHAIU3 H
onvimol. OOBSICHEHHE COBMECTHO C II€1aroroM SIBJIEHUS ONTHYECKOIO
1. UccnenoBanue 3aBUCUMOCTH YIJIa | MHUpaxa.
OTpak€HUsi CBETOBOro Jyda OT | PemieHue THUMOBBIX pacu€rHbIX 3adad B 1—2 nelcTBUS C
yriia najeHus. OMOpOi Ha aNTOPUTM, MPEABAPUTENBHO Pa300paHHBII
2. N3yuenue XapaKTEPUCTHK | COBMECTHO € TME€AaroroM ¢ MCHOJIb30BAHUEM 3aKOHOB
M300pakeHUs npeamera B | OTpa)kK€HUs U MPEJIOMIIEHHSI CBETA.
IIJIOCKOM 3€pKaje.
3. UccnenoBanue 3aBUCUMOCTH yTiia
IIPEJIOMJIEHUS] CBETOBOI'O JIyda OT
yrila IajJeHus Ha  TpaHuULE
«BO31yX—CTEKJIO».
JluH3bI ¥ oniTHYECKHEe | 6 Jlunza. Xom gnyueir B gwmH3e. | [lomyuyeHue moa KOHTpOiEeM Tefarora HM300pakKeHHH C
npubOopsI Onmuyeckas cucmema | TIOMOIIBIO COOMPAIOILEH M pacCenBaIOLIeH JIHH3.
gdomoannapama,  muxpockona  u | OnpeneneHue ¢ OMOPOW HA alrOpuUTM pPa3pabOTaHHOTO
meneckona (MC). Inas Kak | COBMECTHO C TmenaroroM ()OKYCHOTO  pacCTOSHUSA H

onmuvyeckasd cucmema. EﬂuS’Opyk‘OCWlb
u aaﬂbH030pKOCI71b..

ONTUYECKON CHJIbI COOMPAIOIIIEH JINH3HI.
AHanm3 COBMECTHO C I€IaroroM YCTpOCTBa M MpPHUHIIMIIA
NeMCTBUSI HEKOTOPBIX ONTHYECKUX MpUOOpoB: (oToanmapara,
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HanmenoBanmue
pa3nea (Tembl)
Kypca

KoanuectBo
4acoB

OcHoBHOE coiep:kaHne

OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
Y4eOHBbIX AeicTBHIl)

jlemoncmpamm2
1. Xon myueii B cobuparoriei JuH3e.
2.Xon gnydedl B pacceuBaromeit
TIMH3E.
3.Ilomydyenne  m300pakeHUil ¢
MTOMOIIBIO JTUH3.
4 TlpuHnum
¢doToanmapara,
TeJecKomna.
5.Monens riasa.
Jlabopamopnsie
onvimul.
1.TTonyuyenne  u300pakeHUH  C
MTOMOIIIBIO COOMPAIOTIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO paCCTOSTHUS
Y ONITUYECKON CHJIBI COOHMparoien
JWH3BI (MM DJIEKTPOHHAS
JIEMOHCTpAIINS).

NEeNCTBUS
MHKPOCKOIIa U

padomut u

MUKpockona, Tereckona (MC — OHoJorus, acCTpOHOMHS).
AHanm3 ¢ Ormopoil Ha TEXHOJOTHYECKYIO KapTy MO/
PYKOBOJICTBOM II€Aarora siBICHUH OJIM30pyKOCTH H
JaTbHO30PKOCTH, IPUHIHIA eicTBUS 0ukoB (MC —
Oouomnorus).

Paznoxenue 6enoro
CBETa B CIIEKTP

Paznoowcenue  6enoco ceema 8
cnekmp. Onvimul Hvromomna.
Cnoorcenue cnekmpanbHblx Yeemos.
Hucnepcus ceema.

Jemoncmpayuu®
1.Paznoxenue Oenoro cBera B
CIIEKTP.

2.1lonyuenue Oenoro cBeTa mOpu
CIIO)KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u

Hab:moienne COBMECTHO ¢ Ie1aroroM 1o pasyiokeHHIo 0eI0ro
CBETa B CIIEKTP.

HaGmonenne u oObscHeHue Ha 0a30BOM YPOBHE O]
PYKOBOZICTBOM I€arora OIbITOB IO ITOJIyYEHUIO OEJIoro cBeTa
IIPH CIIO’KEHHU CBETA PAa3HBIX L[BETOB.

[IpoBenenuie u 00BSICHEHUE MTOJT PYKOBOACTBOM Ie/1arora
OIIBITOB ITO BOCITPUATHUIO IBETA MTPCAMETOB IIPHU UX
HAOJIFOICHUH Yepe3 IIBETOBbIC (DUIIbTPHI (LIBETHHIC OYKH).
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HaumenoBanue KoauuyectBo OcHOBHOE co/iep:kaHue OcHoBHbIE BU/bI 1eITeIbHOCTH YUaluXxcsi (Ha ypoBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
onvlmol.
1.0npITEl TIO pa3OXKEHUIO Oeroro
CBETa B CIICKTP.
OMBITHI 0 BOCHPUSATHIO IIBETA
IPEeAMETOB IPU UX HAOIIOACHUN
yepe3 BETOBbIE (DUIBTPHI.
Paznen 5. KBanToBbl€e siBIEHUA
Ucnyckanue u 4 Onvimol Pezepgopoa u | O6cyxaeHue ¢ MOMOMIBIO TIeAarora e onsToB Pezepdopna
MIOTJIONICHHE CBETA IUTAaHETapHAs MOJENb aToMa. MoJenb | M0  HMCCIEJOBAHUIO AaTOMOB, BBIIBM)KCHHE THIIOTE3 O
ATOMOM aToma Bopa. HUcnyckanue U | BOBMOXKHBIX pe3yJlbTaTax OMNBITOB B 3aBUCHMOCTH OT
noenowenue ceema amomom. Keanmeol. | mpeAnonaraeéMoro CTPOEHUST aTOMOB, (GOpPMYJIMPOBAaHUE
Jlunetiyamoie cnekmpboi. BBIBOJ/IOB U3 PE3YJIbTATOB OIBITOB.
OO6cyxneHne ¢ Omopod Ha TEXHOJOTMYECKYI0 KapTy IOJ
PYKOBOJICTBOM IeZarora MpOTHBOPEYHHA TIIAHETAPHON MOJIEIN
aToOMa W OCHOBaHHWH Ui TUMOTEe3bl bopa o cTanmoHapHBIX
opOHUTaxX SIEKTPOHOB.
Habmroenne COBMECTHO € MENAaroroM CIUIOMIHBIX U
JWHEHYATHIX CIEKTPOB H3JIYUYEHHUS pPA3JIMYHBIX BEIIECTB.
OObsAcHeHHE C ONopoil Ha JUAAKTUYECKUH MaTepHal
JMHEHYaThIX CIIEKTPOB U3JIyUEHHUS.
CtpoeHue aTOMHOT O 6 PannoaktuBHOCTB. Anvgha-, 6ema- u | OOGCyk A€HUE COBMECTHO C MEAAroroM BO3MOXKHBIX THIIOTE3 O

sapa

2aMMa-u3ay4eHus.. Ctpoenue
aTOMHOro saapa. Hyknouwnas mooens

MOACIIAX CTPOCHHA sAapa.
OnpeneneHI/Ie 10 CXEME€ C HCIIOJIB30BAHHECM MCTOAHYCCKOI'O

amomHo20 sa0pa. H3omonwi. | MaTepuana 1oJ pPyKOBOJCTBOM Ilelarora cocraBa syiep IO

Paouoaxkmuenvie npespaujenus. | 3aJJaHHBIM MAaCCOBBIM U 3aps0BbIM YHCJIAM U 110 MOJI0XKEHUIO

Ilepuoo nonypacnaoa amommuvix s0ep. | B iepuogudeckoi cucreme 3ymeMeHToB (MC — xumusi).
Jemoncmpavyuu AHanu3 Cc Omopoll Ha TEXHOJOTHYECKYI0 KapTy I0J]
1. CnekTpsbl U3JIy4eHUs U | pyKOBOJCTBOM II€/larora M3MEHEHMs] COCTaBa sApa U €ro
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HaumenoBanue KoauuyectBo OcHOBHOE co/iep:kaHue OcHoBHbIE BU/bI 1eITeIbHOCTH YUaluXxcsi (Ha ypoBHe
pa3nea (Tembl) 4acoB Y4eOHBbIX AeicTBHIl)
Kypca
MTOTJIOTIICHUS. MOJIOKEHUSI B TMEPUOJAUYECKOM  cucteme mnpu  [-
2. CrIeKTpbl pa3IMYHbBIX Ta30B. paanoakTuBHOCTH (MC — xXumus).
3. CrexTp Bozopo/a. HccnenoBanue ¢ moMoIIpl0 Tefarora TPEKOB []-4acTHI] IO
4. HabmoieHue TPEeKOB B KaMmepe | TOTOBBIM (GoTorpadusim.
Buinncona. HaGmronenne 3a nemoHcTpamued paOOThl  U3MEpPEHUS
Jlabopamopnuvie padomul u | paguanMoHHOro ()oHa C MOMOUIBIO JTO3MMETPA, OLIEHKA €ro
OnbImol. UHTEHCHUBHOCTH.
1. Habnrooenue CHAOUIHBIX u | AHaIM3 COBMECTHO C II€IaroroM OMOJOTMYECKHX U3MEHEHUH,
JIUHeUYamuix cnexmpo8 | IpOUCXOIAIINX MO JASHCTBHEM pPaJHOaKTUBHBIX H3ITy4eHUN
U3TY4eHUs. (MC — 6uosnorus).
2. UccnenoBanue Tpekos: uaMepenue | Habmonenue JIEMOHCTpALUU 00 M CII0JIb30BaHUE
SHEPTUU YACTHUIIHI IO TOPMO3HOMY | paIMOAKTUBHBIX n3aydeHuil B meaunune (MC — Ouomnorus).
nytd (o ¢otorpadusm) (wmu
AJIEKTPOHHAsI IEMOHCTPALIHS).
S nepHble peakiuu 7 Snepusie peaKuum. 3akoHbl | Pemienrie THUMOBBIX pacu€THBIX 3amad B 1—2 nelcTBUs ¢

COXPaHEHUS 3aps0BOIO0 U MacCCOBOTO
yucen. JHepeust cesa3u amoMHbIX s0ep.
Ceasb maccel u 9uepeuu. Peakyuu
cunmesa u oenenus sioep. Mcmounuku
anepeuu Connya u 36é30 (MC).
SnepHas osHepretuka. Jleucmeus
PAOUOAKMUBHBIX USTYUEHUL HA JHCUBbLE
opeanusmuvl (MC).
Hemoncmpayuu
1.PabGoTa cuérynka MOHU3UPYIOIIUX
H3Ty4YEHUM.
2. Peructpanus
MIPUPOTHBIX
MIPOTYKTOB.

U3ITy4EeHUs
MUHEPAJIOB u

OIOpPOM HA aANTOpPUTM, MIPEABAPUTENBHO Pa300paHHbII
COBMECTHO C TMEAAaroroM ¢ MCIOJIb30BAHUEM 3aKOHOB
COXPaHEHHUSI MAaCCOBBIX U 3apsAIOBBIX YHCEI Ha ONPEAEIICHUE
pE3yJIbTaTOB ANEPHBIX PEAKUUH; aHAIU3 BO3MOKHOCTH WIIH
HEBO3MOXKHOCTH SIIEPHON peakLnu.

OneHka C NOMOUIBIO II€arora SHEPrUU CBS3M SAEp C
UCIOJIb30BaHUEM (OpMYJibl DUHILITEHHA.

OO6cyxeHue COBMECTHO C  I€JaroroM  IepCleKTUB
UCIIOJIb30BaHUS YIIPABIIIEMOIO TEPMOSIEPHOIO CUHTESA.
OOcyxaeHue COBMECTHO C II€AaroroM IpPEeuMYINECTB |
9KOJIOTUYECKUX MPOOJIEM, CBSI3aHHBIX C SIZICPHOM IHEPreTUKON
(MC — skonorus).
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KoanuectBo
4acoB

HanmenoBanmue
pa3nea (Tembl)

Kypca

OcHoBHOE coiep:kaHne

OcHoBHbBIE BU/IbI 1eATEJIbHOCTH YUalIuxcs (Ha ypOBHe
Y4eOHBbIX AeicTBHIl)

Jlabopamopuvie
Onbvimol.

1.U3mepenune paanoakTuBHOTO (poHa

(WM HJIEKTPOHHAS IEMOHCTpAIus).

pabomul u

[ToBTOpHTENHHO-0000IAIOIINN MOYITH

[ToBTOpEeHUE U 9
0000111eHNE
CoJIep)KaHus Kypca
¢busuku 3a 7-9 kmaccel

O6o001IeHre CoaepKaHUs KaKI0Tro

13 OCHOBHBIX Pa3feNoB Kypca (hU3UKHU:
MCXaHHUYCCKHE, TCIIJIOBBIC,
3JIEKTPOMAarHUTHBIE, KBAHTOBEIC
SIBJICHUS.

HayuHblidi MeTON MMO3HAHUS U €ro
peanuzanus B buznyeckux
HCCICIOBaHUIX.

CBsi3p  (U3UKKM ©  COBPEMEHHBIX

TEXHOJOTHMH B o0JacTu mepenayu
UHpOpMAIUH, SHEPreTHKE,
TpaHCIOpTE

BrimonneHne ¢ momomipl0 memarora y4yeOHBIX 3aJaHUM,
TpeOyromux JEMOHCTpPALUH KOMIIETEHTHOCTEH,
XApaKTEPU3YIOUIMX  €CTECTBEHHOHAYYHYI0  I'PaMOTHOCTB:
IpUMEHEHUS TONy4YeHHBIX 3HAHUN I HAYYHOTO 00BhsCHEHUS
(bu3HIecKrX SIBJICHUH B OKpYy>Karolen pupo/ie
Y TIOBCEJTHEBHOM JKM3HH, a TaK)K€ BBIABICHUS (PHIUUECKUX
OCHOB  DsJla COBPEMEHHBIX TEXHOJIOTMM; I PUMEHEHUs
OCBOEHHBIX JKCIIEPUMEHTAJIbHBIX YMEHHUU NJI UCCIIEN0BAaHUS
¢bu3nyecKuX SBJIEHUI, B TOM YHCJIE JJIs IPOBEPKH TUIIOTE3 U
BBISIBJICHUS 3aKOHOMEPHOCTEN.

Pemenue THNOBBIX pacuéTHBIX 3a7ay B 1—2 paelcTBUA C
OIOpPOM Ha aANTOPUTM, IPEABAPUTENBHO Pa300paHHbII
COBMECTHO C I€JaroroM, B TOM YHCIIE MPEANoJararoumx
UCMOJIb30BaHUE (PU3MYECKOM MOJETM U OCHOBAHHBIX Ha
COZIEpYKaHUU PA3JIMYHBIX Pa3/IesioB Kypca PU3UKU.

Bcero: 102
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