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HOACHHUTEJIBHAS 3AIINCKA
O0mas xapakTepucTUKa y4eOHOro npeamera «Dusuka»

Kypc ¢uzukun — cucremoo0pa3yromuii uisi eCTeCTBEHHOHAYYHbBIX yUeOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHUI,
U3y4aeMbIX XUMHEH, OMOJIOTHEHN, acCTpOHOMUEH U pu3ndeckol reorpadueii. Guszuka
— 3TO TMPEOMEeT, KOTOpPbIi HE TOJBKO BHOCHT OCHOBHOM BKJIAaa B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpPA, HO U MPEJOCTaBIsIET HanboJee sicHbIe 00pasIibl
MIPUMEHEHUSI HAy4YHOTO METOJla MO3HAHMS, T € crnoco0a MOIMYYEHHUs JTOCTOBEPHBIX
3HaHW o0 mupe. Hakownen, ¢pu3mka — 3TO MpeaMET, KOTOPBIA HAPSAIY C APYTUMH
€CTECTBEHHOHAYUYHBIMH MTPEAMETaMHU JOJIKEH JaTh 00yUYaoIUMCs TPEACTaBICHHUE 00
YBIIEKATEJIIbHOCTA HAYYHOT'O MCCIIECIOBAHUS U PAJOCTH CAMOCTOSTEIBHOTO OTKPBITHUS
HOBOT'O 3HAHUS.

Opna w3 THaBHBIX 3a7a4 (U3MYECKOro 00pa3oBaHHS B CTPYKType OOIIETO
oOpa3oBaHUsl COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe Y OCHOBHOM MacChl 00y4aroluxcsi, KOTOphIe B JaibHEMIeM OyayT
3aHATHI B CaMbIX pa3HooOpasHbIX chepax aesTenbHocT. Ho He MeHee BaxHOM
3a7]a4ei SIBIIIETCS BBISBIICHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIFOJACU JIA
MPOJIOJDKEHUS 00pa3oBaHMs M JajibHEWIIel mpodecCHOHaNbHON NeATebHOCTH B
00JIaCTH E€CTECTBEHHOHAYYHBIX HCCJICIOBAHUM U CO3JJaHUU HOBBIX TEXHOJOTHH.
CoriacHO NMPUHATOMY B MEXIYHApOJHOM COOOIIECTBE OINPEIEIICHHUIO,
«EcTecTBeHHOHay4YHasi TPaMOTHOCTh — OTO CHOCOOHOCTb YEJIOBEKAa 3aHUMATh
AKTUBHYIO TPAXKIAHCKYIO TIO3UIMI0 IO OOIIECTBEHHO 3HAYUMBIM BOIpOCaM,
CBSI3AHHBIM C €CTECTBEHHBIMM HAayKaMH, M €ro TOTOBHOCTb WHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMH UAECSIMMU.

HaydHO rpamMOTHBIN 4€IOBEK CTPEMHUTCA Y4acCTBOBATh B ApryMEHTHPOBAHHOM
oOcyxeHnH Mpo0JIeM, OTHOCSAIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJOTUSIM, YTO
TpeOyeT OT Hero CIeAYIOIMNX KOMIIETEeHTHOCTEH:

® HAay49HO 0OBSACHATH SBJICHHUA,
® OLCHUBATH U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUSI,
L HHTCPIIPECTUPOBATL AAHHBIC W HCIIOJIBL30BATh HAYYHBLIC AOKA3aTCJIbCTBA

JUTSI TIOJTYYEHUST BHIBOIOBY.

N3yuenne ¢Gu3nku CrocoOHO BHECTH pENIAONINK BKIaa B (opMupoBaHHe
€CTECTBEHHOHAYYHON TPAMOTHOCTH 00YyYaIOIIUXCSl.

KoppekimonHo-pa3BuBaomuidl NOTEHIMAT Yy4eOHoro mpeamera «Dusnkay
o0OecrieunBaeT TPEOJOJICHUS  OOYyYArONUMUCA  CIEIYIONUX  Crenu(puuecKux
TPYAHOCTEH, 00YCIOBIEHHBIX CIA00BUICHUEM:

° OTCYTCTBUE Yy  TIOJABJISIIONIETO  OOJBIIMHCTBA  OOYYaIONIUXCS
BO3MOYKHOCTH CaMOCTOSITEJIBHO M OBICTPO BBIABIIATH TNPHU3HAKH (HU3UICCKUX
00BEKTOB, yCTaHABIMBATh PE3yJbTaThl M OCOOCHHOCTH MPOTEKaHUS (HU3UUYECKUX
MPOLIECCOB C MOMOUIBIO 3PEHMS;

o 3aMEJICHHOCTh W (ParMeHTapHOCTh BOCHPUSITHS, HEBO3MOXKHOCTH
L[EJIOCTHOTO BOCIIPUSATHS psiia 00bEKTOB;
° HeC(HOPMUPOBAHHOCTD WIIM UCKAKEHHOCTD PsJia PE/ICTABICHU;
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° HU3KHI ypOBEHb Pa3BUTHUS MEJIKOH MOTOPUKH, 3pUTEILHO-MOTOPHOMN
KOOpANHALINY;

° y3KUH KpPYro3op M HEJOCTATOYHBIM [JIs1 ONUCAHUS (PUBHYECKUX
00BEKTOB, ITPOLIECCOB U SIBJICHUI CIOBApHBIN 3aI1ac;

° 0eIHOCTh BOOOpaKEHUSI.

[IpeogoneHne yka3aHHbIX TPYAHOCTEH JOJKHO OCYIIECTBIISATHCA HAa KaXKJIOM
YPOKE YUHUTEJIEM B IIPOLIECCE TPAMOTHO OPraHU30BAaHHON KOPPEKIIMOHHOM pabOThl.

esu n3yyeHus yueOHoro npeamera « Pu3uka»

Lenu nzyyenus yuebHoro npeamera «Pu3nka» Ha ypOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs:

° npuoOpeTeHre HHTEepeca W CTPEMIICHUS OOYYalolUXCs K HAay4dHOMY
M3YUYCHUIO IPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

° pa3BUTHUE TMPEACTABICHW O HAy4YHOM  METOJI€ IIO3HAHUS U
(dhopMHUpOBaHUE UCCIIEIOBATEIHFCKOTO OTHOLIECHHUS K OKPYKAIOIIIUM SIBIICHUSM;

° dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

° dbopmupoBaHue MpeACTaBICHUN O poiu QU3UKH JJIsl Pa3BUTHUSL JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

° pa3BUTHE  TPEJCTAaBICHUA O  BO3MOXKHBIX  cdepax  Oymayiiei
npodeCCUOHAIBHOW ~ JAEATENbHOCTH, CBA3aHHOW C (PU3MKOHM, TMOJArOTOBKAa K
JanbHeieMy o0y4eHHIO B 3TOM HampaBlieHUU. JJOCTH>KeHHE 3TUX 1IeJIe Ha ypOBHE
OCHOBHOT0 00111er0 00pa30BaHMs 00ECIEUNBAETCS PEIICHUEM CIIEIYIOLIUX 3a/1au:

° npuoOpeTeHNEe 3HAaHWW O JUCKPETHOM CTPOCHHWHM BEIIECTBA, O
MEXaHUYECKUX, TeTIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

° npUOOpETeHNE YMEHUIN OMUCHIBATh U OOBICHATh (PU3UUECKHE SIBJICHUS C
WCITOJTb30BAaHNEM TTOTYYCHHBIX 3HAHHM;

° OCBOCHHE METOJIOB PEIICHHWS TPOCTEHIINX pacyeTHBIX 3aJad ¢

HCITOJTh30BaHNEM (PU3NYECKUX MOJEICH, TBOPUCCKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX
3ajady;

° pa3BUTHE YMEHUU HAONIOAATh TPUPOJHBIC SBJICHUS U BBITIOJHATH
OMBITHI, JTA0OpATOpPHBIE PabOTBl U  DKCIEPUMEHTAIBHBIC HCCIEIOBAHUSA C
WCIIOJIb30BAaHUEM U3MEPUTETLHBIX TPHOOPOB;

° OCBOCHHE TIPUEMOB paboThI ¢ nHpopMaluen GU3HIeCcKoro coaepKaHus,
BKJItOYass HMHQPOPMAIIMIO O COBPEMEHHBIX JOCTKEHHUSIX (U3WKH; aHaIu3 W
KPUTHUYECKOE OIICHUBaHWE WH(OPMAITNH;

° 3HAKOMCTBO €O  cdepamu  NpoPeCcCHOHATBHOW  JCSTEIBHOCTH,
CBS3aHHBIMH C (DU3UKOH, W COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSX (HPU3UYECKON HAYKH.

Koppekunonnslie 3agayu:

° Pa3BuTHe 3pUTENBHOTO, 3PHUTEIHHO-OCSI3ATEIBHOTO H  CIYXOBOTO
BOCITPHUSTHSI.

° Pa3BuTHe mpou3BOILHOTO BHUMAHUS.

° Pa3BuTHe 1 KOppEKIUs TaMSTH.
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° Pa3BuTHE N KOPPEKLIMS MBICIUTEIBHON AEATEIbHOCTH.

° [Ipeononenue Bepbaiu3ma.

° Pa3BuTHe MOHOJIOrMYECKOM pEUH.

° OO0orareHue aKTUBHOTO W TTACCUBHOTO CJIOBaps, (POPMHUPOBAHNE HOBBIX
IIOHATHUH.

° @opMHUPOBAaHUE HABBIKOB 3PUTEIBHOIO, 3PUTEIBHO-OCA3ATEIBHOIO U
CIIyXOBOI'O aHAJIN3a.

° @opMHUPOBaHUE HABBIKOB OCS3aTEIIBHO-3PUTENBHOTO OOCIEIOBAHUS U

BOCIIPUATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelbe(HbIX H300paKeHUI
(WILTFOCTpAIni, CXeM, MaKeTOB, YePTESIKHBIX PUCYHKOB, TPa()UKOB U T.I1.).

° ®opMHUpPOBAaHUE CHELHUATIBHBIX IPUEMOB 00CIEI0BAaHUS U N300pakeHUs
U3y4aeMbIX 0OBEKTOB TOCTYITHBIMHU CITIOCOOAMHU.

o @opMHUpOBaHUE, YTOYHEHUE WM KOPPEKIUS MPEACTABICHUUM O
IIpeaMeTax U Ipoleccax OKPYKarouen JeHCTBUTEIbHOCTH.

° Pa3BuTre MEJIKOM MOTOPUKHU U 3pUTEIIBHO-MOTOPHOU KOOPAUHALUU.

° CoBeplICHCTBOBaHME  yMEHHUS  3pUTEINBHOM  OPUEHTHUPOBKM B
MHKPONPOCTPAHCTBE.

Mecto yueOHOro npeamera « @usnka» B yueOHOM IIaHe

B cootBerctBun ¢ ®I'OC OO0 ¢usnka sBasieTcss 0053aT€IbHBIM IPEIMETOM
Ha YPOBHE OCHOBHOIO 001Iero odpasoBanus. /laHHas nporpamma npeaycMaTpUBacT
u3ydyeHue pu3MKu Ha 6a30BOM ypoBHE B oObeMme 238 yacoB 3a Tpu roaa (Bapuanr 1
AOOII O0O) - obyyenus mo 2 yaca B HeAe0 B 7 1 8 Kjaccax v 1o 3 9 B HEAE0 B 9
kiacce. Bapuant 2 AOOOIT OOO - o0yuenust mo 2 yaca B Hejieto B 8 1 9 kjaccax u
no 3 u B Heaento B 10 kiacce.

COAEPKAHUE YYEBHOI'O IPEJIMETA «®U3UKA»
8 kiace

Pa3znen 1. ®usuka u ee poJib B MO3HAHUM OKPY:KAIOLIEr0 MUPA.

®uzuka — Hayka o npupoae Asnenus npupoasl (MC1) Ousznueckue BICHUS:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeaWuyuHbL. M3MmepeHue ¢usnueckux BenudyuH. Dusznueckue
npu6bopsl. [lorpenHocts u3mMepeHunil. MexxayHapoaHasi cuctemMa eIMHUL.

Kak ¢usuka u [pyrue ecTeCTBEHHble HAayKd H3Y4alOT MPHUPOLY.
EctecTBeHHOHAyuyHBId METOJA TMO3HAHUS: HAOMIOJEHUE, TOCTAaHOBKAa HAyYHOIO
BOIPOCA, BBIABMKEHHE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3, OObICHEHUE
Habmo1aeMoro sBieHus. Onrucanue GU3nYecKUX SBJICHHUM C IOMOILBIO MOJIETICH.

JlemoHcTpanum.

1. Mexannueckre, TEIJIOBbIEC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. dusnveckre TpUOOPHI U MPOoIEaypa IPSMbIX U3MEPEHUM aHAJIOTOBBIM U

K (pPOBBIM TPUOOPOM.
JlaGopatopHbIie pabOThI U OTIBITHI.
1. Onpenenenue EeHbI JEICHNS Kbl U3MEPUTEIBHOTO MPUOOpa.
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N3mepenne paccTosiHu.

N3mepenne o0beMa )KUIKOCTH U TBEPIOTO TENa.

Onpenenenue pa3MepoB MaJIbIX TE.

N3mepenne temmepaTypbl NPU MOMOIIU KUIAKOCTHOTO TEPMOMETpPA U
JaTYMKa TeMIEPaTyphl.

6. [IpoBeneHne ucciaeaoBaHus MO MPOBEPKE TMIIOTE3BI: NATbHOCTh MOJIETa
Iaprka, OpoIIEHHOTO TOPU3OHTAIILHO, TEM 0OJIbIIIE, YeM OOJIbIIE BHICOTA ITYCKAa.

Pa3nen 2. [lepBoHayasibHble CBeeHHS O CTPOEHUH BelllecTBa.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBnxenue wyactul BemecTtBa CBA3b CKOPOCTH JIBDKEHHMSI YacTHI[ C
temriepaTtypoii bpoyHoBckoe maBmxkeHue, auddysus B3aumomeicTBHe YacTHII
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, XKUAKOCTEH U TBEPABIX
(kpucTayinyeckux) Ted. B3auMocBsI3b MeXAy CBONCTBAMHM BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M HMX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

gk wn

JleMoHCTpauuu.

1. Ha6monenre OpoyHOBCKOTO IBUYKEHUSI.

2. Hab6monenue nuddysun.

3. HaOnionenne  siBeHuii,  OOBSICHSIOMIMXCS ~ TPUTSHKEHUEM  WJU

OTTAJKMBAaHUEM YACTHII BEIICCTBA.
JlaGopatopHblie pabOThI U OTIBITHI.

1. Onenka [guamMeTpa aromMa METOJOM psIOB (C  HCIOIh30BaHUEM
¢dboTorpaduii).

2. OnbITHI IO HAOJIOJICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO AEUCTBHSI CHIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:keHne H B3aUMoAeilicTBHE TeJl.

Mexannueckoe nABMKEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBHXKCHUE.
Cxopoctb. Cpeansii CKOpOCTh NMpPU HEPAaBHOMEPHOM JBWKEHHHM. PacueT myTtu u
BPEMEHH JIBUKCHUS.

SBneHne WHEpUMHU. 3aKOH HHEpUUU. B3auMonelcTBUE Tel Kak MpUYMHA
M3MEHEHHMs CKOPOCTH IBWXKEHHUs Tel. Macca kak Mepa MHepTHOCTH Teina. 1InoTHocTs
BenecTBa. CBs3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIIECTBA.

Cuita kak XapakTepucTHKa B3auMonaeucTBusa Ted. Cuia ympyrocTd M 3aKoH
I'yka. M3mepeHne cuiibl ¢ NOMOIIBIO JUHAMOMETpA. SIBJIEHHE TITOTEHHS M CUia
Tsokectd. Cuna Tsbkectu Ha aApyrux maHetax. (MC) Bec tema. HeBecoMocTs.
Ciio)xeHue cuJji, HampaBJICHHBIX MO OJHOM mpsiMou. PaBHozpelcTByromas cui. Cuna
TpeHus. TpeHue cKoybKeHus U TpeHue nokosi. Tpenue B mpupoje u texuuke. (MC)

JlemoHCTpauuu.

1. Habmonenne MexaHn4eckoro ABMKEHUS Teja.

2 N3mepenune CkopocTH NPSMOJIMHENHOTO IBUKEHUS.

3. Habmonenue siBneHus: MHEPLUU.

4 Habmoienne n3aMeHeHrs CKOpoOCTH NP B3aUMOIECHCTBUH TEJL.
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d. CpaBHeHHE Macc M0 B3aUMOJICUCTBHUIO TEJl.

6. CrnosxeHue cui, HalpaBJIeHHBIX IO OJTHOU IPSIMOM.

JlaGopatopHblie pabOThI U OTIBITHI.

1. Omnpenenenne CKOpOCTH paBHOMEPHOTO JBMKEHHUS (ILIAPHUKA B )KUJKOCTH,
MOJIEJH IEKTPUYECKOT0 aBTOMOOMIIS U T.I1.)

2. Omnpenenenue cpeqHEl CKOPOCTH CKOJBXKEHMs OpycKa WM LIapuKa I10
HAKJIOHHOM MJIOCKOCTH.

3. Onpenenenre IIOTHOCTH TBEPAOTO TeNa.

4, OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (edopmalinn)
NPYXUHBI OT IPUIIOKEHHOU CHJIBI.

5. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHHSI CKOIBKEHUS OT

BECa TeJIa U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBePABIX TeJ, :KUAKOCTEN U ra3oB.

HNanenue. CriocoObl yMEHBIIICHUSI M YBEJIUYECHHS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS Ta3a OT o0ObeMa, TemriepaTypbl. llepenaya maBieHus
TBEPABIMU TEJIaMH, JKUAKOCTAMH M ra3amMu. 3akoH Ilackamsa. I[IneBMarnueckue
MalluHbl. 3aBUCUMOCTh JaBJICHUS >KUJIKOCTH OT TiIyOuHBI. ['HIpocTtathyeckuii
napajaokc. Coobiaromuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u arMmocdepHoe gaBieHue. [IpUUMHBI CylIeCTBOBaHUS
BO3NyIIHOW o0osouku 3emiu. OmnbeiT Toppuuernnu. W3mepenne aTmocdepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EpPHOTO JaBJIEHUSI OT BBICOTHI HaJ YPOBHEM MOPS.
[Tpubops! 17151 U13MEpeHUs: aTMOCHEPHOTO JTABJICHUS.

JlelicTBHE XUIKOCTH U ra3a Ha MOTPY:KEHHOE B HHUX TEJO BbITalKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

JleMoHCTpanuuu.
3aBUCUMOCTbH JIABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua naBieHUs )KUAKOCTHIO U Ta30M.

Coobmiaromyecst CoCy/Ibl.

['mppaBnuueckui rmpecc.

[IposiBieHune neicTBUS aTMOCPEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00beMa MOTPYKEHHON 4YacTu
TeJa ¥ MIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

8. YcioBue niaBaHus TEN: MJIaBaHUE WU MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUSI TJIOTHOCTEN TEJIa U JKUIKOCTH.

JlaGopatopHbIie pabOThI U OTBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00beMa MOTrpyKEHHON
B JKMJKOCTb YaCTH TeTa.

2. OnpeneneHue BBITAUIKUBAIONIEW CHJIbL, JCWCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUIIBI, AEHUCTBYIOIIEH Ha
TEJIO B KUJKOCTH, OT MACCHI TeJa.
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4, OnepIThl, J€MOHCTPUPYIOIIME 3aBHCHUMOCTH BBITAIKWBAIOIICH CHUJIBL,
JEMCTBYIOIEH Ha TENO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOW B MKUAKOCTb YacTH
TeJa U OT IVIOTHOCTH JKUJKOCTH.

5. KoHcTpynpoBanne apeomerpa WIM KOHCTPYMPOBaHHE JIOAKHM U
OINPEJEIICHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaboTa u MOIIIHOCTB. DHeprusi.

Mexannueckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl prruara. [IpuMeHneHnre npaBuiia paBHOBECHS pbldyara K OJ0Ky. «30J0Toe
npasmiio» mexanuku. KIIJ] mpocteix mexanu3zmoB. IIpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunernueckas MW NOTEHUHMAIbHAs  DHEPIUS.
IIpeBpamienre 0HOTO BHIA MEXAHMYECKOM DHEPTUM B JIPYrod. 3aKOH COXPAaHCHHS
DHEPIUU B MEXAHUKE.

JleMoHCTpauuu

1. IIpuMepsI IPOCTHIX MEXAaHU3MOB.

JlaGopatopHbIie paOOThI U OIBITHI.

1. Omnpenenenue paboThl CUJIBI TPEHUS MIPU PABHOMEPHOM JBU)KCHUHU TeEJa
10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccenenoBanue yCcIOBUI paBHOBECUS pblyara.

3. N3mepenne K11/ HAKIOHHOM ITOCKOCTH.

4, N3ydenue 3ako0Ha COXpaHEHUs] MEXaHUYECKON YHEPTUH.

9 KJ1ace

Pa3nen 6. TemioBble ABJI€HUSI.

OCHOBHBIC TIOJIOKEHUSI MOJICKYJSIPHO KHHETUYECKOM TEOPUU CTPOCHMS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO KUHETUYECKOU TEOPUH.

Mopenu TBepAOro, KUIKOTO U Ta3000pa3HOTO COCTOSHUN  BEIIECTBA.
Kpucrammueckne u amopdusie Tena. OObsSCHEHHE CBOWCTB Ta30B, KUIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUI MOJEKYJISIPHO KUHETUYECKOW TEOpHH.
CmaumnBaHKe U KaWJUISIPHBIC SIBJIEHUA TEII0OBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOIO JIBUKEHUS
YaCTHII.

Buytpennsis  sHeprus. CnocoObl  M3MEHEHUsS BHYTPEHHEW  DHEpruu:
Terionepeaya U coBepileHre padoTel. Bujsl Temonepenayun: TEMIONPOBOIHOCTS,
KOHBEKIIUS, U3JIyYEHHE.

KonnuectBOo TerwioTel. YaenpHas TEIJIOEMKOCTH BEIIECTBA. 1e€mI000MEH U
TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OanaHca. [laBineHue u oTBep/ieBaHue
KPUCTAJUIMUECKUX BEIIECTB. YJenbHas TemioTa miaBieHus. [lapooOpazoBanue u
kougeHcamnusa. Mcnapenne. (MC) Kunenue. Yaenbnas Teriora mapooOpa3oBaHMUS.
3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTMOC(EPHOTro JaBlieHUsA. BlaXHOCTH
BO3/yXa.

DHeprusi TOIIUBA. Y IeJbHas TEMI0Ta CTOPAHUS.
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[Mpunuuner pabotel TerioBbix aBuratenedd. KIIJ[ temmoBoro nBurarens.
TennoBele nBUraTeN U 3amuTa okpyxatouieit cpensl. (MC)
3aKOH COXpaHEHUs U IIPEBPALLEHUS SHEPTUU B TEIUIOBBIX nporeccax. (MC)

JlemoHcTpanuu

1. Ha6mronenne OpoyHOBCKOTO IBHYKCHUS.

2. Hab6monenue nuddysun.

3. HabGnronenue sBieHnii cMaurBaHUs U KalTWJUISIPHBIX SIBJICHUH.

4, Ha6nronenue TernaoBoro pacummpeHus Tell.

d. N3MeHeHune naBiieHHs raza npu U3MEHEHHH 00beMa U HarpeBaHUM HWIIH
OXJIQXKJICHUH.

6. [IpaBuiia usmepeHus TeMIepaTyphl.

1. Bune! renonepegaum.

8. OxnaxaeHue npu COBEPIICHUH PaOOTHI.

Q. HarpeBanue npu coBepiiieHur pab0OThl BHEITHUMU CHIIAMH.

10. CpaBHeHHE TEII0 eMKOCTEH Pa3IUYHBIX BEIIECCTB.

11. HaOmrogeHue KUmeHus.

12. HaGmromeHue MoCTOSHCTBA TEMIIEPATYPhI IIPH IIJIaBJICHHUH.
13. Mozenu TenI0BEIX ABUTaTENEH.

JlaGopatopHbie pabOThI U OTIBITHI.

1. OnbITHI MO OOHAPYKEHUIO ACUCTBUS CHII MOJIEKYJISIPHOTO IPUTSKECHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnbITEl IO HAOJIOJIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4, OnpenenexHue 1aBieHNs BO3AyXa B OaJJIOHE IIIPUILIA.

S5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUSI BO3AyXa OT €ro
o0beMa M HarpeBaHUs W OXJIAKICHHUS.

6. [IpoBepka THUMOTE3bl JMHEHHOW 3aBUCHMOCTH JUIMHBI  CTOJIOMKA
KHUIKOCTH B TEPMOMETPHUECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGnronenue wu3MeHeHUss BHYTpPEHHEH OSHEpPrUM Tejla B pe3yJbTare
TerIonepeayr U padoThl BHEITHUX CHUJI.

8. UccnenoBanue siBIeHUS TEIIOOOMEHA TPH CMENIMBAHUU XOJIOJHOW U
ropsityer BOJIBI.

Q. OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW TMpHU

TEII000MEHE C HArPEeThIM METAJUIMYECKUM LIUJIUH]IPOM.

10. Omnpenenenue yeabHON TEMIOEMKOCTH BEIIECTBA.

11. MHccnenmoBanHue nporecca UCImapeHus.

12.  OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. Omnpenenenue yieabHOU TEMJIOTHI TIABICHUS JIbA.

Pa3znes 7. DiiekTprueckue 1 MAarHUTHbIE SIBJIEHUSI.

OnekTpuzanus Ten. JIBa poma siekTpuueckux 3apsaoB. BzammogelcTBue
3apsKeHHBIX Tell. 3akoH KylioHa (3aBUCHMOCTb CHIIBI B3AaMMOJICHCTBHSI 3aPSAKEHHBIX
TEJ OT BEJIMYUHBI 3aPSAJ0B U PACCTOSIHUS MEK]y TEIaMu).

OnekTpuueckoe mosne. HanpspkeHHOCTh 3nekTpuyeckoro nodisa. [lpuHnmn
CYyHEPHO3ULIUH IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).
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Hocutenu snekTpuuecKux 3apsaoB. DJIEMEHTAPHBIM AIEKTPUUECKUI 3apsi.
Crpoenue aroma. [IpOBOTHUKH M TUAJIEKTPUKUA. 3aKOH COXPAHEHHS JIEKTPHUUECKOTO
3apsaa.

OJIEKTPUYECKAM TOK. YCIIOBHUS CYIIECTBOBAHMUS DSJIEKTPUUECKOTO TOKAa.
HcrouHrKkyn MOCTOSIHHOTO TOKa. JIeWCTBHUS AJIEKTPUUECKOro Toka (TemIoBoeE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUIAKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia  Toka.  DJIEKTPUYECKOE  HANpsHKEHUE.
CormnpoTuBiieHHE IPOBOAHUKA. Y IETbHOE CONMPOTUBICHUE BellecTBa. 3akoH OMa 1is
ydacTka nenu. [locienoBarenbHoe 1 napauieIbHOE COEUHEHNE TPOBOJHUKOB.

PaGora u MOIIHOCTH »ANEKTpUYECKOro Toka. 3akoH Jlxoyns— JleHna.
DNEeKTpUYECKHUEe LENH U MOTPEOUTENN 3IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHuThl. B3anMoaencTBrE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mosie 3eMJIM M €ro 3HaYeHUe i )KU3HU Ha 3emuie. OnbIT Jpcreaa.
MarHutHOE MoJj€e 3JIEKTPUIECKOro Toka. [I[puMeHeHrne 31eKTpPOMarHuTOB B TEXHHUKE.
JlelicTBUE MAarHUTHOTO TMOJII HA MPOBOJHUK C TOKOM. OJEKTPOJBHUIaTEIb
ITOCTOSTHHOTO TOKa. VICcrionb30BaHUE 3JIEKTPOIBUTATENIEH B TEXHUUECKUX YCTPOIMCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SBieHUE 3MEKTpOMarHUTHON MHAYKUuH. [IpaBuno JleHma.
Onextporenepatop. CrocoObl MOTyYSHUS IIEKTPUUECKON IHEPTUU. DIECKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUH.

JleMoHCTpanuu.

DJIeKTpU3aLHS TEN.

JIBa poJia 2JIEKTPUUYECKUX 3apsIIOB U B3aUMOCHCTBUE 3apsiKEHHBIX TeJl.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOTIA
DIIEKTPOCTaTUUECKAs MHTYKIIHSI.

3aKOH COXpaHEHHUS AJIEKTPUUECKUX 3apsII0B.

[IpOBOIHUKY U JUAIIEKTPUKH.

MoaennpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO TTOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS AIIEKTPUYECKOTO TOKA.

0. DnexkTpuueckuii TOK B )KHJIKOCTH.

1. Ta3oBblii pa3ps.

2. V3mepeHue cHIbl TOKa aMIIEPMETPOM.

13. V3MepeHue 3JIEKTPUUYECKOTO HAMIPSKEHUS BOIBTMETPOM.

14. Peocrtar u MarasuH CONPOTUBJICHUH.

15. BizaumoneicTBue MOCTOSHHBIX MATHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH pa3IeICHUs MOJOCOB MarHUTA.
17. MopaenupoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
18.  OmsIT Dpcrena.

19. MaruuTtHoOe noJjie Toka DJICKTPOMarHurT.

20.  JleiicTBME MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

21.  DnexTpoJBUTaTeib HOCTOSIHHOTO TOKA.

22. HccnenoBaHue sSBIEHUS SJIEKTPOMArHUTHON WHTYKITHH.

R BOO~NOORA~WNE
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23.  Omnwiter Dapanes.

24. 3aBUCUMOCTbh HAaNpaBJICHHUs HWHAYKIIMOHHOTO TOKAa OT YCIIOBUH €ro
BO3HUKHOBEHHUSI.

25.  DJEeKTpOoreHepaTop MOCTOSHHOIO TOKa.

JlaGopatopHble paOOThI U OTIBITHI.

1. OnbIThl 1O HAOJIOMCHUIO JJICKTPU3AlMU TeJd HWHIYKIWEH W TpH
COIPUKOCHOBEHUH.

2. HccnenoBanue NEWCTBUSA AJICKTPUYCCKOTO IO HA TPOBOJHUKH U
JTUDJICKTPUKH.

3. COopka u mpoBepKa pabOThI AIEKTPHUICSCKON TN MOCTOSTHHOTO TOKA.

4, H3mepenue u perympoBaHKe CHITBI TOKA.

5. M3mepenue u peryJinpoBaHUe HAIIPSKCHISL.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, WAYIIETO Yepe3 PEe3UCTop, OT
COTIPOTHBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

7. OnBITHI, JIEMOHCTPHUPYFOIIHE 3aBUCHMOCTH AIIEKTPUYECKOTO
COTIPOTUBIICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOMAJAN IOMEPEYHOTO CCUYCHHS M
MaTepuana.

8. [TpoBepka mpaBWiIa CIOXCHHUS HAMPSHKCHUH TMPH TIOCIEIOBATSIHEHOM
COCTUHEHHH JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBwiIa JUIsl CHJIBI TOKAa IMPH TapauIeIbHOM COCIMHEHUH
PE3UCTOPOB.

10.  Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIIHOCTUA SJEKTPUUYECKOTO TOKA, BBIIACISIEMON Ha
pe3ucrope.

12. HccnemoBaHue 3aBUCUMOCTU CHIIBI TOKA, UAYIIETO Yepe3 JaMIoUKy, OT
HaIpsKEHUS Ha HEW.

13. Omnpenenenue KIIJ[ narpeBartens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOAEHCTBUS OCTOSIHHBIX MAarHUTOB.

15. H3ydyeHue MarHuTHOrO TOJS IMOCTOSHHBIX MAarHUTOB MpU  HUX
O0OBEIMHEHUU U pa3/ICIICHUN.

16. HccnenoaHue AeWCTBUA 3JEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OnpiTbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS
KAaTYLIKHA C TOKOM U MarHuTa OT CHJIbI TOKA U HAIIPABJICHHS TOKA B KaTYLIKE.

18. HM3yueHwue AeCTBUS MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoncTtpyupoBaHue u u3ydeHue padoThl AIEKTPOIBUTATENS.

20. Usmepenue KI1/] anexTpoiBUrareabHON yCTAHOBKHU.

21.  OnpiTbl MO HCCIAEAOBAHUIO SIBICHUS AJIEKTPOMATHUTHON WHIYKIIMH:
MCCJIeI0BAaHNE U3MEHEHUH 3HaYEHUs U HAPaBJICHUS MHIYKIIMOHHOTO TOKA.

10 knace
Pa3nen 8. Mexanuueckue siBJIeHUsI.
Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema OTcYeTa.
OTHOCUTENIBHOCTh ~MEXAHUYECKOro JBMKEHUS. PaBHOMepHOE MNPSAMOJIMHEUHOE
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nBxkeHne. HepaBHOMepHOe mpsiMoJiMHETHOE ABMkeHue. CpefHsis U MIHOBEHHas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOycKOpeHHOE mpsMoiuHeiiHoe aBmkeHue. (CBoOo/HOE
nageHue. OnbITel ['anumes.

PaBHOMepHOE nBUXKEHUE MO OKpY>KHOCTH. Ilepuon u dactora oOpaiieHus.
JIuHeliHas U yraoBas CKOpOCTH. LIeHTpoCcTpeMHUTENBHOE YCKOPEHHUE.

ITepBoiit 3akoH HproToHa. Bropon 3akoH HeroToHa. Tperuit 3akoH HproToHa.
[IpyHIMT CyIIEpIIO3UIIUN CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPeHUsI CKOJIbKEHHUS, Chila
TPEHUSI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najnenus. [[pmxenue mianet Bokpyr Connua. (MC) IlepBas kocMu4yeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCOJIOTHO TBepAoe Teno. PaBHoBecue
TBEPJIOTO TEJa C 3aKPETUIEHHOM OChbiO BpanieHus. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynec Tena. M3menenune mmmyinbca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
uMmmnyibca. Peaktusnoe asmxkenue. (MC)

Mexanudeckas paboTa 1 MOIIHOCTh. PaboTa cuit TSXEeCTH, YIIPYrocTH, TPEHUS.
Csi3b sHeprun u pabothl. [loTeHuManpHas »dHEpPrus Tena, MOJHATOTO Haj
MMOBEPXHOCTHIO 3eMJin. [loTeHIHMabHAst SHEPTHS CKAaTOW Mpyx uHbl. KuHeTHueckas
sHeprus. TeopeMa O KMHETHYECKOW HJHEPTHM. 3aKOH COXPAHCHMS MEXAHUYECKOM
SHEPTHUH.

JleMoHCTpanuuu.

1. HaGnrogenue MexaHM4ecKoro JBUMKEHHUS Tella OTHOCHUTEIBHO pPa3HbIX
TEJI OTCYETA.

2. CpaBHeHre NyTeld M TPACKTOPUM JABMIKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBLHO PAa3HBIX TEJI OTCYETA.

3. N3mMepenne CKOpOCTH U YCKOPEHHUS PSIMOITMHEWUHOTO JABAKECHUS.

4, HccnenoBanne npu3HaKOB PABHOYCKOPEHHOIO JBUKEHUS.

5. Habmronenue nBmKeHUS Tea 10 OKPYKHOCTH.

6. HaGnronenne MexaHWYECKUX SBJICHUM, TMPOUCXOISAIIMX B CHCTEME

orcuera «Temexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
kaOuHeTa (HU3UKH.

1. 3aBUCUMOCTh YCKOPEHHMS TeJla OT MACChI TeJla U JACHUCTBYIOLIEH HA HETO
CHIIBI.

8. HaOmronenue paBeHCTBA CUJT ITPU B3aUMOICHCTBUM TEJ.

9. N3MmeHeHue Beca Tena mpu YCKOPEHHOM JIBHYKEHUU.

10. TIlepenaya umrynbca Mpy B3aUMOJIECHUCTBUM TEN.

11. TIpeoOpazoBaHusi SJHEPTUU NIPU B3aAUMOCHCTBUY TEIl.

12. CoxpaneHue uMIyJsbca Ipu HEYIPYTroM B3aUMOIEHCTBUH.

13.  CoxpaneHue umMnysbca npu abCoNOTHO YIPYTroM B3aUMOJCHCTBHUH.
14. HaGmromeHne peakTUBHOTO JIBHKCHUS.

15. CoxpaHeHue MEXaHUYECKOW 3HEPTUH ITPU CBOOOTHOM I1aJIEHUU.
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16. CoxpaHeHue MEXaHMUYECKOH SHEPruu TMpPH JBUKEHUH Tela TOJ
JEHUCTBUEM TPY>KUHBI.
JlaGopatopHblie pabOThI 1 OTIBITHI.

1. KoncTpynpoBanue Tpakra AJjisi pa3roHa U JaJIbHEHIIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIApPUKA WU TEJICHKKH.

2. OrnpeneneHre CpeiHEH CKOPOCTH CKOJIBKEHHUS OpyCcKa WU JIBHOXKCHUS
IIapyKa 1o HaKJIOHHOM TIJIOCKOCTH.

3. OrnpeneneHue yCKOpEHHsI Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM MJIOCKOCTH.

4, Uccnenoanue 3aBUCUMOCTH IMYTU OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HauaJIbHON CKOPOCTH.

5. [IpoBepka THUTOTE3bI: €COU TPU PABHOYCKOPCHHOM JIBIDKCHHH 0e€3

HayaIbHOU CKOPOCTH  IIYTH  OTHOCATCA KaK psaJd HCUCTHBIX  YMUCCI, TO
COOTBCTCTBYIOIIHC IIPOMCIKYTKH BPCMCHU OJJNHAKOBBI.

6. HccrnenoBanne 3aBUCHUMOCTH CUJIbl TPEHHS CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Onpenenenue k03P GuUIMEeHTa TPEHUS CKOJIbKECHUS.

8. Ornpenenenue )KeCTKOCTU PYKUHBI.

Q. Omnpenenenre padOThl CUIIBI TPEHUS MTPU PABHOMEPHOM JIBHXKEHUU TeJia

10 TOPU3OHTAIBHOW MMOBEPXHOCTH.

10. Omnpenenenne pabOTBI CUJIBI YOPYTOCTH TPU TMOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. HM3ydeHwue 3aKOHA COXPaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue KoJjieOaHUsI U BOJIHBI.

KonebarensHoe aBwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: MEPUO/I,
4acToTa, aMIUINTyJda. MaTemMaTU4YeCKUil W NPYXUHHbIA MasATHUKU. [IpeBpamieHue
AHEPTUU TIPH KOJIeOATEITHHOM JIBUKEHHUHU.

3aryxatonme — KoJieOaHUSI. Boinyxnennosle  KosieOaHwUs. Pe3onaHnc.
Mexannueckue BoHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpofoabHbBIE U TTONIEpEYHBIE
BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTHb €€ pacinpocTpaHeHUs. MeXaHHMYeCKHUE BOJIHBI B
TBEPJIOM Telie, ceiicMuueckre BoJHbI. (MC)

3Byk. ['pomMKkocTh 3Byka u BbicOTa TOoHa. OTpakenue 3ByKa. MHpasByk u

yIIbTPa3BYK.

JlemoHcTpanum.

1. HaGmronenne xonebaHuii Ten 1MO4 AEWCTBUEM CHJIBI TSKECTH U CHJIBI
YIOPYTOCTH.

2. HaGnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

3. HaOmronenue BeIHY X I€HHBIX KOJIEOAHUM U pe30HaHca.

4, PacnipocTpaneHnne npo0JIbHBIX U MONEPEYHBIX BOJH (Ha MOJIETIH).

S. Hab6roienne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

JlaGopaTopHbIe pabOTHI M OIIBITHI.
1. Omnpenenenve YacTOoThl W IepHoja KojeOaHUN MaTeMaTHUYecKOro
MasTHHKA.
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2. Omnpenenenre 4acTOThI M IEPUOAA KOJIEOaHHH MPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH Iepro/ia KoJeOaHUH MOIBEILIEHHOIO K
HUTH I'py3a OT JUIMHBI HUTH.

4. HccnenoBanue  3aBUCUMOCTH  NIEpUOAA  KOJEOAHMM  IPYKMHHOTO
MasiTHUKA OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH I€pUOJIa KOJIeOaHU Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MaCChl Ipy3a.

6. OnbIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh MEpHoJia  KoJieOaHUI
MPYXKUHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHrs CBOOOHOTO MajeHUsI.

Pa3nes 10. DiekTpoMarHuTHoOE 10Jie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE  MoJIe.  OJEKTpOMarHuTHble  BoOJIHBL.  CBOMCTBa

3JEKTpOMarHuTHBIX BOJH. [llkama »nekTpomarHuTHBIX BOJH. Mcmnosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBS3U. DJEKTPOMArHuUTHas MPHUPOJIa CBETA.
CxopocTb cBeTa. BomHOBBIE CBOICTBA CBETA.

JleMoHCTpauuu.
1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.
2. BoHOBBIE CBOMICTBA CBETA.

JlaGopatopHbIe pabOTHI M OTIBITHI.

1. V3ydeHune CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOHIIBHOTO
tenedona.

Pa3znen 11. CBeToBbIE sIBJIEHUS.

JIyueBas mozenp cBeta. Microunuku ceera. [IpsamonnHeHOE pacnpOCTpaHEHUE
ceeta. 3armenus Connna u Jlynsl. Otpaxenue cBera. lInockoe 3epkano. 3akoH
OTPaKCHUS CBETA.

IIpenomnenue cBera. 3akoH npenomsieHus cBeta. [lomHOe BHyTpeHHee
OTpakeHHE cBeTa. Vcronb30BaHNE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKUX
CBETOBO/IAX.

JIunza. Xon nyueit B nuH3e. Ontuyeckas cuctema oroanmnapara, MUKpOCKOIIa
u teneckona. (MC) I'ma3 kak ontuyeckasi cucteMa. biim3opykocTh U 1aIbHO30PKOCTb.

Paznoxenue Oenmoro cBera B crnekTp. Omnwitel HptoTona Croxenue
CIIEKTpaAJIbHBIX LBETOB. J{ucnepcus ceera.

JleMoHCTpauuu.

[IpsiMosMHEHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n300pa>keHHi B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTuYecKuii CBETOBO/I.

Xoj Jiydeit B coOuparoiiei JuH3e.

XO0J1 Ty4den B pacCenBaroLIeH JINH3E.

[Tomyuenune n300pakeHni C TOMOIIBIO JIUH3.

[Tpuntun nevictBus horoanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
0. Mogens riasa.

1. Pasnoxenue 6enoro cBeta B CIIEKTP.

RHBRO©oo~No O A~WNE
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12.  Tlomyuenue 0enoro cBeTa MpU CIOKEHUU CBETA Pa3HBIX LIBETOB.
JlaGopatopHblie pabOThI U OTIBITHI.

1. HccnenoBanne 3aBUCMMOCTH yIjla OTPaKEHUsI CBETOBOTO JIyda OT yrIJia
Ha/IeHuUs.

2. N3ydeHne xapakTepuCTUK U300paXeHUs IPEeAMETA B INIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa IPEJIOMIIEHUS CBETOBOT'O JIy4ya OT yIJia
[a/ICHUS HA TPAHUILIE «BO3AYX—CTEKIIO».

4, [Tomyuenune n300paskeHU# ¢ TOMOIIBIO COOUPAIOIIEH JTHH3BI.

S. Onpenenenre GOKYCHOTO PaCCTOSHMS U ONITUYECKOM CHITbI COOMparoIen
JIMH3BI.

6. OnbITHI IO Pa3J10KEHUIO OEJI0r0 CBETA B CIEKTP.

7. OnbITEl IO BOCTIPUSITHIO LIBETA MPEAMETOB MPHU WX HAOIIONCHUU Yepes

L[BETOBbIE (DPUIIBTPBI.

Pasznea 12. KBanroBble siBJeHHS.

OmnsiTel Pezeppopaa u mianerapHas mojenb aroma. Moxens aroma bopa.
HcrnyckaHnue U norJomenye ceera atoMoM. KBaHThI. JIMHeYaTbIe CIIEKTPHI.

PannoaktuBHOCTh anbda, 6eTa 1 ramma-usznyudeHus. CTpoeHre aTOMHOTO sJIpa.
HyxnonHas Mozesnb aTOMHOrO siapa. M30Tors!.

PannoaktruBHble mnpeBpameHus. llepuox mosypacmanza aTOMHBIX — SIIAED.
SnepHble peakuuy. 3aKOHBI COXPAaHEHHUsI 3apsS0BOTO U MAacCCOBOI'O YHMCEN. DHEPTHs
CBA3M aTOMHBIX sAnep. CBsa3b Macchl M HEpruu. Peakuuu cuHTe3a W JeleHus saep.
Uctounuku sneprun. Coinnia u 38e31. (MC)

AnepHas sHepretuka. JIeMCTBUS pPAIMOAKTUBHBIX M3JIyYEHUW HA IKUBBIC
opranuzmsbl. (MC)

JleMoHCTpanuuu.

1. CrexTpbl U3 Ty4eHUS U TTOTJIOMICHHUS.

2. CnexTpsbl pa3IMYHbIX Ta30B.

3. CnekTtp Bomopoa.

4, Hab6nronenue TpekoB B kamepe Bunbcona.

S. PaboTa cueTunka MOHU3UPYIONTUX U3ITYICHHI.

6. Peructparius uznydeHus: IpUPOTHBIX MUHEPAJIOB U TTPOTYKTOB.

JlaGopatopHbIie pabOTHI U OTIBITHI.

1. HaGnronenue CriionHbIX ¥ TUHEHYATHIX CIIEKTPOB U3TyUSHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE DHEPTUM YACTHIIBI 110 TOPMO3HOMY
nyTH (1o ¢poTtorpadusim).

3. N3mepenne painoakTUBHOTO (DOHA.

IHoBTOpHTEIHHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO 0000IIAONITIIT MOYJIh IPEIHA3HAYCH JJI CHCTEMAaTHU3aluN |
0000IIeHNST TPEAMETHOTO COJEP)KaHUSA M OMbITA JEATEIBHOCTH, MPUOOPETEHHOTO
Opu M3YYEHUH BCEro Kypca (U3HKH, a Takke Ui MOATOTOBKM K (OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHy M0 (GU3MKe I 0OyJaroniuxcsi, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3yyeHUM NAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS NOCTHKEHUE IMPEAMETHBIX U
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METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3ylbTaTOB  00ydeHus,  QGopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCThb: OCBOCHME HAYYHBIX METOJOB HCCICAOBAHUS
SABJICHUM NPUPOABl W TEXHUKU, OBJAJCHHE YMEHHUSIMHU OOBACHATH (U3HUECKUE
ABJICHUS, TPUMEHSA TMOJY4YCHHbIE 3HAHUSA, pemaTh 3aJayd, B TOM YHCIIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHbBIC

[IpyHIMNMATBHO AEATEIPHOCTHBIA XapaKTeEP JAHHOTO pa3zesa peaaus3yercs 3a
CYET TOT0, YTO 00YyYarOUIMECs BBITIOIHSIOT 3a/1aHKsI, B KOTOPBIX UM IpeijlaraeTcsi:

° Ha OCHOBE IMOJIYYEHHBIX 3HAHUW pacClO3HAaBATh U HAYYHO OOBSICHATH
(br3UYecKue IBICHUS B OKPYXKAIOIIEH MTPUPOJIE U MTOBCETHEBHOM KU3HU;

° HCIIOJIH30BaTh HAYYHBIC METOJIBI MCCIACAOBAHNS (PU3NUECKUX SBICHHM, B
TOM YHUCJIE IJI MPOBEPKU TUIIOTE3 U MOJIYYEHUSI TEOPETUIECKUX BBIBOJIOB;

° OOBSACHATh HAy4yHbIE OCHOBBI HaubOoyiee BaXXHBIX JIOCTH)KCHHI
COBPEMEHHBIX TE€XHOJOTHM, HAPUMEDP, NPAKTUYECKOTO HCMOJIb30BAHUSA PA3IUYHBIX
WCTOYHUKOB HHEPrMA HAa OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX
W3BECTHBIX BUJIOB YHEPTUHU.

Kaxnmas w3 Tem pmaHHOro pasmena BKJIKOYAET  OKCIEPUMEHTAIBHOE
uccienoBanue oOoOmaromero xapakrepa. Pasnen 3aBepluaeTcss MPOBENECHHEM
JTUAarHOCTUYECKOU U OIIEHOYHOM pabOThI 32 KyPC OCHOBHOM IIKOJIBI.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSI YYEBHOI'O
NPEAMETA «®U3UKA»

JINYHOCTHBIE Pe3yJIbTaThl

[TatpnoTryeckoe BOCIIUTaHUE:

° IIPOSIBJICHUE MHTEpEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi pu3NYecKor HayKH;

° IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX(PU3UKOB.

I'paxxnanckoe U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

° TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CYXICHUH
OOIIIECTBEHHO3HAYMMBIX W JITHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN (PU3UKY;

° OCO3HaHWE BAXHOCTH MOPAIBHOATHYCCKUX MPUHIIUIIOB B JIEATEIHHOCTH
YYEHOTO.

DCTEeTHUECKOE BOCIIUTAHHE:

° BOCIIPUSITUE  DCTETUYECKHX  KauyecTB  (U3UYECKOW  Haykud: €

FapMOHHUYHOT'O TTOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH

[lenHOCTH HaYyYHOTO MMO3HAHMS:

° OCO3HAaHME IEHHOCTU (PU3UYECKONW HAYKHW KaK MOIIHOTO MHCTPYMEHTa
MO3HAaHHWS MHpPA, OCHOBBI DPAa3BUTUS TEXHOJOTHM, BaXXHEHMIIEH COCTABJISIOLIEH
KYJbTYPBIL;

o pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, HHTEPECa K UCCIEI0BATEIIbCKOM
NEATEIbHOCTH

dopMHUPOBAHUE KYJIBTYPHI 3J0POBbS K SMOIIMOHAILHOTO OJ1arOMoIydns:
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° OCO3HaHUE IIEHHOCTU O€30MacHOro o0pa3a JKU3HM B COBPEMEHHOM
TE€XHOJOTMYECKOM MHUPE, BAXKHOCTH IPaBUJI OE30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha J0porax, ¢ 3JeKTPUYECKUM U TEIUIOBBIM 000PY0OBAHNEM B IOMAILIHUX YCIIOBUSX;

° c(OpPMUPOBAHHOCTh HaBblKa PeQUIEKCHM, NMPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY U TaKOI'O K€ MpaBa y APyroro 4ejoBeKa.

TpyoBO€ BOCIMTAHHUE:

° AKTUBHOE y4YacTHE€ B PELICHUM MPAKTHUYECKUX 3a/1ay (B paMKax CEMbH,
IIKOJIBI, TOpoJa, Kpasi) TEXHOJOTMYECKOM M COLMAaIbHOW HaIpPaBIEHHOCTH,
TpeOyIOIMMX B TOM YHCIIE U (PU3NUECKUX 3HAHUM;

° UHTEpPEC K TMPAKTHYECCKOMY WM3yUYCHHIO MNpO(ECCHi, CBS3aHHBIX C
(bU3HUKO.

DKOJIOrI4eCKOe BOCIIUTAHHUE:

° OpHEHTAaIMs Ha MMPUMEHEHNEe (PU3NYECKUX 3HAHUU I PEIICHUS 3a/1a4 B

o0JacTu OKpyXarolle cpenpl, MIaHUPOBAaHUS MOCTYNKOB U OLIEHKH MX BO3MOKHBIX
IIOCJIEACTBUN I OKPYKaIOLEH CPe.Ibl;

° OCO3HaHUE II00albHOI0 XapaKkTepa HKOJIOTMYECKUX MPOOJIEM U MyTel Ux
pereHns

AnanTtanus 0oO0y4aromerocss K M3MEHSIOUIMMCS YCJIOBHSIM COLMAJIBHOU U
IIPUPOTHOU CPEBI:

° NOTPEOHOCTh BO B3aWMOJICHCTBUU TPHU BBINOJHEHWU HWCCIECIOBAHUNA U
POEKTOB (PU3NYECKON HAIIPABIIEHHOCTH, OTKPHITOCTh ONIBITY U 3HAHUSIM JIPYTUX;

° HOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPaKTHUECKYIO
JEeSTENbHOCTD;

° NOTPeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHHMK, B TOM YHCIE
(bopMyIupoBaTh UAEH, HOHATHUS, TUIIOTE3bI O PUBNUECKUX OOBEKTAX U SBJICHUSIX;

° O0CO3HaHME JNe(PHUIIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH B
00JacTH (PUBHKWY;

° TUTAHUPOBAHKUE CBOETO PAa3BUTHUS B MPHUOOPETEHWH HOBBIX (PU3MUECKHX
3HAHUIM;

° CTpEMJICHHE aHAJIM3UPOBATh W BBISABIATH B3aUMOCBS3H TMPUPOJIEI,
oO11ecTBa 1 5)KOHOMUKH, B TOM UHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUII;

° OlLICHKAa CBOMX JAEWCTBUU C YYETOM BIMSIHHMSI Ha OKpPY)KAIOLIYIO CpENy,

BO3MOYKHBIX TJI00QJIbHBIX TOCIEACTBUH.

CrnenuajbHble JIMYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICIIEHHIO U AuddepeHuranud KapTUHbl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aluy;

° SMOLIMOHAJIBHO-IIEHHOCTHOE  OTHOLIEHHE K OKpYXKaIoLIel  cpene,
HEO0OXOAMMOCTH €€ COXpPAaHEHUS U PAllMOHATBHOTO UCTOIb30BAHMS;

° yMeHue (QopMUpOBaTh ICTETHUYECKHME UYBCTBA, BIIEYATICHUS OT
BOCIIPUSITHUS IPEIMETOB U SIBJICHUN OKPYKAIOILIETO MUPA.

MeTanpeaMeTHbIe Pe3yJbTATHI
YHuBepcajibHble IO3HABATEIbHbIE 1eHCTBHUA.
Fbaszoswvie nocuueckue oevicmeus:
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o BbIABJIATD MW XapaKTCPU30BATH CYIICCTBCHHBIC IIPHU3HAKH 00BEKTOB

(sBIIEHUI);

° yCTaHABJIMBATh CYIIECTBEHHbIM NPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS
11 00001IIEHUS M CPaBHEHUS;

° BBISIBJIATh  3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBACMBIX
dakTax, TaHHBIX U HAOJIOJCHUAX, OTHOCIIINXCA K (PU3NUECKUM SIBIICHUSIM;

° BBISBIISATh MIPUYMHHOCIICACTBEHHBIC CBSI3U IMPHU H3YyYCHHH (PU3UUECKUX

ABJICHUW W TIPOLIECCOB; JeNaTh BBIBOJABI C KCIOIb30BAHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHH, BHIABUTATh TUIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX
BEJINYMH;

° CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelIeHus y4yeOHOW (HU3ndYecKoi
3a71auu (CpaBHEHUE HECKOJIBKUX BapUaHTOB pEIICHNs, BEIOOp Hanbosee MmoaxosIIero
C Y4€TOM CaMOCTOSITETIbHO BbIICJIEHHBIX KPUTEPUEB)

Fbazosvie uccnedosamenvckue Oelicmsus:

° UCIOJIb30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT IO3HAHMS;

° OPOBOAWTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIA (PU3NYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE (PHUIUIECKOTO
SIBIICHUS;

° OIICHMBaTh HA NPUMEHUMOCTb U JOCTOBEPHOCTh HHGOPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIICIOBAHMS WJIM SKCIIEPUMEHTA;

° CaMOCTOSITeNIbHO  (OPMYJIUPOBAaTH  OOOOIIEHHS U  BBIBOJBI MO
pe3ynbTaTam MPOBEAEHHOTO HAOJIIOICHHS, OTIBITA, UCCIIEI0BAHNS;

° POTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUIUUYECKUX

IIPOLIECCOB, a TAKXKE BBIJBUTATH NMPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX
Y KOHTEKCTax

Paboma c unghopmayueii:

° MPUMEHSATH Pa3IUYHbIE METObI, UHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE U
otOope MH(pOpPMAIMU UM JTaHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (pu3nuecKou
3a/1auu;

° aHAJIM3UPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALIHIO
pa3IMyYHBIX BUIOB U (POPM IIpE/ICTaBICHHUS;
° CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJbHYIO (QOpMYy MPEACTaBICHHUS

uHPOPMAIlMM W WUTIOCTPUPOBATh peEIIaeMble 3aJauyd  HECIOXHBIMH CXEMaMH,
auarpaMMaMu, MHOU rpadukoil U uX KOMOMHALIUSIMU

YHuBepcajbHble KOMMYHHUKATHBHbIE 1eCTBHSA

Obuwenue:

° B X0Ji¢ 00CYXKJeHUsI y4eOHOro Marepuania, pe3yabTaToB J1abopaTOPHBIX
paboT M TPOEKTOB 3a/JaBaThb BOMPOCHl MO CYHIECTBY OOCYXKIaeMOW TeMbl H
BBICKA3bIBAaTh WJCH, HAIICJICHHBIE Ha pEIICHHWe 3aJadyd W  TOJJEp KaHHe
01aroeIaTeIbHOCTH OOIICHNS;

° CONIOCTABJISATb CBOM CYXIEHHUS C CYXKICHHUSIMU APYTMX YYaCTHHKOB
auanora, OOHapyKUBaTh pa3audKe U CXOJICTBO MO3UIUNI;

° BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;

° nyOJIMYHO TPEACTABISATh PE3YNbTAaThl BBIMOJIHEHHOTO (PU3UUYECKOTO
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ombITa (FKCHEPUMEHTA, UCCIIEA0BAHUS, TPOCKTA)
Cosemecmuas oessmenbHOCMb (COMPYOHUYECMBO):

° NOHMUMaTh U MCHOJB30BaTh  MPEUMYIIECTBA  KOMaHJHOM U
UHAVBUIYaTbHON pabOThl IPU PEIICHUH KOHKPETHON (hHU3UYECKOM MPOOIEMBI;
° MIPUHUMATH 1€ COBMECTHOMU JEATEIbHOCTU, OPTaHU30BhIBATH ICHUCTBUS

mo e€ JOCTIIKEHUIO: PACTPENENsTh POJH, OOCYXKIAaTh MPOIECCH M PE3yJIbTaThI
COBMECTHOM paboThI; 000011aTh MHEHHSI HECKOJIBKHUX JIIOJICH;

° BBITIOJIHATh CBOIO 4acTh PalOTHI, JOCTUTAs KAa4€CTBEHHOTO Pe3yJibTara
110 CBOEMY HAIPABICHUIO W KOOPAWHUPYS CBOM JICHCTBHS C JAPYTHMMH YICHAMH
KOMAaHJIBL;

° OIICHMBATh Ka4eCTBO CBOETO BKJIaJia B OOMIUI MPOAYKT MO KPUTCPHSIM,
CaMOCTOSTEIIEHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMU B3aHMO/ICHCTBHSI

YHuBepcajJbHbIe peryJsiTUBHbIE el CTBUS.

Camoopeanuzayus.

° BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYyAIUSAX, TPEOYIOITUX
JUTSL pelieHus (PU3NYECKUX 3HAHUM;

° OPUEHTUPOBATHCSA B PA3JIMYHBIX IOAXOJAX IMPUHATHS PEIICHUN
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIIIE, MPUHATHE PEIICHUA TPYIIION);

° CaMOCTOSITEIIFHO COCTAaBJISITh QJITOPUTM PEIICHHS (PU3NYECKON 3a7aud
WM TUJIaHA HCCIICIOBaHUS C YY€TOM MMEIOIMMUXCS PECYpCoB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATH MpeIjlaracMble BapUaHThHI PEIICHUI;

° JieNaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

Camorxonmpons (peghnexcus):

° JaBaTh QJCKBAaTHYIO OIICHKY CHUTyallid W Tpenjaratb IUiaH eé
W3MEHEHMUS;

° OOBSACHATh TPUYMHBI JOCTWKEHUS (HEIOCTMXKCHHS) Ppe3yJbTaTOB
JeSATETBbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

° BHOCHUTH KOPPEKTHBBI B JACATEIHHOCTH (B TOM YHCJIC B XOJ] BBITTOJTHCHUS

(U3MYECKOr0 HUCCIEAOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBLINXCS CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIIUX TPYIHOCTEH;

° OIICHUBATh COOTBETCTBHUE PE3yJIbTAaTa LIEJIU M YCIIOBHUSIM.
IOMOYUOHANbHBIU UHMETTIEKM
° CTaBUTH ce0s Ha MECTO JPYTOro YeJOBEKa B XOJI€ CIIOpa WM TUCKYCCHH

Ha HAyYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO0.

lpunamue cebs u opyaux:

° MPU3HaBaTh CBOE MPaBO HA OMIMOKY MPH pEHICHUH (PU3NYECKUX 3a7ad
WJIM B YTBEPKJICHUSIX HAa HAYYHBIC TEMBI U TAKOE K€ MPaBO JIPYTroTo.

Cneunanbnme METANIPpEAMETHBIC PE3YJ/IbTATDI:

° UCIIOJIB30BATh  COXPAHHbIE AHAIM3ATOPBl B Pa3JIMYHBIX  BUIAX
nesTenbHOCTH (yueOHO-TI03HaBATEIbHOM, OPUEHTUPOBOYHOM, TPYIOBOM);
° IPUMEHSITh COBPEMEHHBIE cpeacrna KOMMYHHKALUU 51

TU(DIOTEXHUUECKUE CPEICTBA;
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° OCYUIIECTBJISITh IPOCTPAHCTBEHHYIO U COLIMAJILHO-OBITOBYIO
OpPUEHTHUPOBKY, 001a1aTh MOOMJIBHOCTHIO;

° OPUMCHATh TPUEMBI OTOOpa MW CHCTEMaTH3allid MaTephaia Ha
OTIPEIEIICHHYIO TEMY;

° BECTH CAMOCTOSTEIbHBINA TTONCK HH(POPMAITUY;

° peoOpa3oBbIBaTh, COXPAHATH U ITepeAaBaTh HHPOPMAIIHIO, ITOTYyUYCHHYIO
B pe3yJIbTaTe YTCHUS WU ayIHUPOBAHUS;

° MPUHUMATh Y9acTHE B PEUCBOM OOIICHHH, COOIIOAAs HOPMBI PEUYCBOTO
ATUKETA,;

° aJICKBaTHO HCIOJb30BaTh KECThl, MHUMHKY B TIPOIECCE PEUEBOrO
OOILIEHHUS;

° OCYIICCTBJIAT,  PEUEBOH CAaMOKOHTPOJb B  MpOIECCe  yYeOHOM
JCSATCIIbHOCTH U B TIOBCETHEBHOM KOMMYHHUKAITUH;

° OIICHUBATh CBOIO peYb C TOYKH 3PCHUS €€ COJCPIKAHUS, A3BIKOBOTO
oopMIIeHUS;

° HAXOJUTh IPAMMATHYCCKHUE U PEUCBBIC OITUOKHU, HEAOUYCTHI, UCIIPABIIATh
UX;

° IUTAHUPOBaTh, KOHTPOJHMPOBATh M OIICHWBATh Y4YCOHBIC JIEHCTBUSA B

COOTBETCTBHMH C MOCTABJICHHOU 3az[aqeﬁ " YCIIOBUAMMU €€ PCAJIN3alhU.

IIpeameTHBIE pe3y/ibTATHI
8 KJIAaCcC

[IpeameTHbIC pe3yabTaThl HA 6A30BOM YPOBHE JOJKHBI OTPAKATh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS YMEHHUIA:

° UCTIOJIb30BaTh TOHATHS: (U3MYECKUE ¢  XUMHUYECKHE SIBICHHUS;
HaOJI0/ICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a; CAUHUILI (PU3NUECKUX BEIUYMH;
aToM, MOJIeKyJla, arperatHbleé COCTOSIHUS  BellecTBa  (TBEpAOE, KHUIAKOE,
razooopasHoe); MeXaHW4YeCKOe JBHKEHHUE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSMOJIMHEMHOE), TPAaeKTOpHUs, paBHOACHCTBYomas cui, nedopmanus (ymnpyras,
MJIaCTUYECKas ), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;

° pasznuyath aBieHus (nuddys3us; TEIIOBOE IBIKEHHE YaCTHIl BEUIECTBA;
PAaBHOMEPHOE [IBUKEHUE, HEPAaBHOMEPHOE [IBH)KEHUE; WHEPIUS; B3aMMOJICHCTBUE
TeJI; pABHOBECUE TBEPJIBIX TEJI C 32 KPETUIEHHOM OChIO BpAIlICHHUS; TIepeaada JaBIeHUs
TBEPIABIMH TEJIAMHU, KUIKOCTSIMU U Ta3aMu; aTMOC(epHOe JaBJICHHE; TUIABAaHUE TEIT;
MpEeBpaIleHUs] MEXaHUYECKOW PHEPTHUH) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTBITOB, IGMOHCTPUPYIOLIUX JaHHOE (PM3UYECKOE SBJICHUE;

° pacrio3HaBaTh MPOSBJICHUE UW3YYEHHBIX (DU3UYECKUX SIBJICHUUA B
OKPYXAIoIleM MHpE, B TOM 4YHUCie (PU3NYECKHUE SBJICHUS B TMPUPOJC: MPUMEPHI
JBWKEHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B XKHBOM U HEXUBOW MPUPOAE; ACHUCTBUE
CWJIBI TPEHUS B TIPUPOJIC U TEXHHKE; BIUSHUE aTMOC(EPHOTO MABJICHHUS HA KUBOU
OpraHu3M; IUTaBaHWUE PBHIO; pHIUATH B TeEJE YEJIOBEKAa; IMPU OTOM TIEPEBOJUTH
MPaKTUYECKYIO0 3a7a4y B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKU
(bu3MYeCcKuX SIBICHU;

° OMKCHIBATH U3YUYECHHbIE CBOMCTBA TE U (U3UUECKUE SABJICHUS, UCTIOJIb3YS
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¢usznueckue BenUUMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BPEMsS, IMYyTh,
CKOpPOCTb, CpEIOHSAs] CKOpOCTh, CWJIa yIpPYy TOCTH, CHJIa TSKECTH, BEC Tena, Cuja
TpeHus, AaBieHHe (TBEPIAOTO Tesa, KUAKOCTH, Tra3a), BBITAIKUBAIOIIAS CHJIA,
MexaHudeckass padoTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbL, KO3 UIIMEHT
MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KWHETUYECKAs W MOTEHUHUAIbHAs dHEpPrus); npu
OMKMCAHUM MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOJb3YEMbIX BEIUYHMH, HX
0003HaYEHUS U €AUHUIIBI PU3NUYECKUX BEJIMYUH, HAXOUTh (POPMYIIbI, CBSI3bIBAIOIIINE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH;

° XapaKTepU30BaTh CBOWMCTBAa Ted, (DU3MUECKHE SBICHUS U TPOIECCHI,
UCIIONB3Yys TpaBUJia CJIOXKEHHS CWJl (BAOJb OJHOW MpsiMO#), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumesna, NpPaBWIO paBHOBecHs phiuara (00Ka), «30J0TOE
IIPaBUJIO» MEXAHUKH, 3aKOH CO XPaHEHUS MEXAHMUUYECKOW YHEPTUU; IIPU ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €70 MATEMaTHUECKOE BBIPAKEHUE;

° OOBACHATh (PU3MUYECKUE SBJICHUS, NMPOLECCHl U CBOMCTBA TEl, B TOM
YHUCJIE€ U B KOHTEKCTE CUTYyallMil MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
MIPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHUE U3 1|—2 JOrMYECKUX IIaroB C
onopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PM3MYECKUX SBICHHH, (PU3NYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

° pemath pacuy€THble 3amaun B 1—2 JeicTBHs, MCTHOIB3Ys 3aKOHBI U
(GopMyIibl, CBs3bIBAalOIIME (PU3NYECKUE BEJIWYMHBI: HAa OCHOBE aHAlIM3a YCJIOBHS
3aJjayd 3alKMChbIBaTh KpPATKOE YCJIOBHE, MOJCTaBIATh (U3NYECKUE BEIMYMHBI B
(GbopMyJIbl M TPOBOJUTH pac YEThl, HAXOJAUTh CIPABOYHbIE JaHHbIE, HEOOXOAUMBIE JIsI
pelieHus 3a7a4, OEHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3NUYECKON BETMUUHBL;

° pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MpU MOMOIIU
(U3MYEeCKUX METOJIOB; B ONHCAHUM MCCIEIOBAHUS BBIIEIATH IMPOBEPSIEMOE
IpeanoyiokeHue (TUIOTe3y), pa3iuyaTh M HMHTEPIPETUPOBATH  IMOJYYEHHBIH
pe3yJbTaT, HaXOAUTh OLIMOKY B XO€ OIbITA, AEJaTh BEIBOJBI IO €r0 pe3yJIbTaTaM;

° OPOBOAUTH ONBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUA WU
(hu3nyecKX CBOMCTB TeJl: (POPMyYIUPOBATH TPOBEPSEMBIE IPEATION0KEHUS, COOUPATH
YCTAaHOBKY M3 TPEIJIOKEHHOIO0 O0OpYyIOBaHMS, 3allMChIBaTh XOJ OIbITa U
(hopMyIHpOBaTh BHIBOJIHI,

° BBIMIOJIHATD TPSIMbIE HU3MEPEHHUS] pPACCTOSHUS, BPEMEHHU, MacChl Tela,
o0béMa, CUIBI W TeMIepaTypbl C HCIOJb30BAHWEM aHAJIOTOBBIX U HU(POBBIX
MpUOOPOB; 3aMKCHIBATh TMOKAa3aHUsI TPUOOPOB C YYETOM 3aJaHHON aOCOTIOTHOM
MOTPETHOCTHA U3MEPEHUN;

° MPOBOAMUTH HCCIIECAOBAHUE 3aBUCUMOCTU OAHON (PU3NUECKON BETUUHHBI
OT APYroi C UCMOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTU MyTH PAaBHOMEPHO
JBUKYILETOCS Tella OT BPEMEHU JIBMXKCHMSI TeJa; CHIIbl TPEHUS CKOJIBXKEHHUS OT Beca
Tena, KayecTBa 0OpabOTKM MOBEPXHOCTEM TeN M HE3aBUCUMOCTH CHUJIbI TPEHUS OT
IJIOIIAAM COMPUKOCHOBEHUSI TEN;, CUJIbl YNPYTOCTH OT YJIJUHEHUS TPYXKUHBI,
BBITAJIKMBAIOMIEH CHIIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tela W OT IUIOTHOCTH
KUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Tejia, OT TJIIyOMHBI, HAa KOTOPYIO
MOTPYXKEHO TEJIO; YCIOBU IUIaBaHUS TeJ, YCIOBHM paBHOBECHs pblyara M OJOKOB);
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y4acTBOBaTh B IJTAHHUPOBAHUHM Y4E€OHOTO HCCIIENOBaHHs, COOMpaThb YCTaHOBKY H
BBINOJIHATh U3MEPEHUS, CIIEAys MPEAJIOKEH HOMY IUIaHy, (PUKCUPOBATh pE3ysIbTaThl
[OJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJAE NPEUIOKEHHBIX TAOIUL U
rpaduKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEI0BAHUS;

° IPOBOJUTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH (IJIOTHOCTD
BEILIECTBA KUJAKOCTH U TBEPAOTO TENA; CUJIAa TPEHUS CKOJIbKECHMS; JABIICHUE BO3yXa,;
BBITAJIKMBAIOIIAsl CWJIA, JACUCTBYIOIIAs HA NOTPYXKEHHOE B JKHUJIKOCTH TEJIO;
KO3 (UIIUEHT TOJE3HOTO JCUCTBUS MPOCTHIX MEXAHU3MOB), CIEIys MPEII0KEHHON
WHCTPYKLMU: TIPU BBINOJHEHUU HU3MEPEHH COOUpaTh 3KCHEPUMEHTAIBHYIO
YCTAHOBKY M BBIYHMCIIATh 3HAYEHUE UCKOMOM BEJINYNHBIL;

° coOnrofaTh TpaBWia TEXHUKM O€30macHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM;
° yKa3bIBaTh NPHUHLMUIIBI AEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOUCTB:

BECHl, TEPMOMETp, JAMHAMOMETp, COOOIIAIOIIMUECS COCYIbl, OapoMeTp, pblyar,
TTOIBYDKHBIN M HEITOABYIKHBIN 0JI0K, HAKJIOHHAS TNIOCKOCTD;

° XapaKTEepU30BaTh MPUHUUIIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAaHHA (B TOM YHUCIE: MOAIIUITHUKH,
YCTPOWCTBO  BOJONPOBOJA, TMAPABIMYECKUM IIPECC, MAaHOMETpP, BBICOTOMED,
MOPUIHEBOW HACOC, apEOMETP), UCIOIb3YsI 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUN
1 HeoOX0IUMblIe (PM3HYECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

° NPUBOAUTh TpUMEpbl / HAXOAWTh WHPOPMALNMIO O MNpHUMEpax
MPAKTUYECKOI0 HMCHOJIB30BAHUS (PU3NYECKUX 3HAHUN B MOBCEAHEBHOM XU3HU IS
oOecrieyeHuss 0€30MacHOCTH TMpH OOpaIEHUH C MNpUOOpaMU M TEXHUYECKUMH
YCTPOMCTBaAMM, COXpaHEHHUs 370pPOBbsi U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpeIe;

° OCYIIECTBIATh OTOOP HMCTOYHUKOB HMH(poOpmanuu B ceTu VHTEpHET B
COOTBETCTBUHM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUHN U
MyTEM CpPaBHEHUS PaA3JIMYHBIX HKCTOYHMKOB BBIACIATH HWH(POPMALMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUYMBOM UM MOXKET OBITh HEAOCTOBEPHOI;

° MCIIOJIb30BAaTh MPH BBITOJIHEHUH YUYEOHBIX 3a1aHUI HAyYHONOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpk aHUs, CIOPABOYHBIE MaTEpUAIIbl, PECYpPChl CETH
WuTepHer; BiaaeTb nNpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(}OpMAIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

° CO3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHMKOB HH(pOpMaIMK (PU3NYECKOrO COAEpkKaHUS, B TOM YHCIE
nyOJIMYHO JleNaTh KpaTKhe COOOUIEHUSI O pe3yibTaTax IMPOEKTOB WM YYEOHBIX
HCCJIEIOBAHUM; IIPYU 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YUYECHHBIN ITOHATUMHBINA anmapar
Kypca (pU3HKH, CONPOBOXKIATh BHICTYIUICHUE MTPE3EHTALIUEH;

° IpU BBIMOJTHEHUH YYEOHBIX NMPOEKTOB M HCCIIEIOBAaHUI pacrpenensiTh
00s13aHHOCTH B TpyIMIe B COOTBETCTBUU C MOCTABICHHBIMU 3a/Ja4aMU, CIEIUTH 3a
BBITIOJTHEHUEM IIJlaHa JEWCTBUM, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NEeSATENBHOCTD IPYIIIbI; BICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJECHCTBHE, YUUTHIBAS
MHEHUE OKPYKAOIIHUX.

22



9 kiacc

[IpenmetHble pe3ynbTaThl Ha 0a30BOM  ypOBHE  JIOJDKHBI — OTpakaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

° UCIIOJIb30BaTh TOHATHSL: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE
JIBUKEHHE aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKUE U
amop(dHBIC Tena, HACHIIICHHBIA W HEHACHIIICHHBIA Iap, BJIAKHOCTH BO3IyXa,;
TEMIIEpaTypa, BHYTPEHHSAS JHEPrus, TEIUIOBOM JIBUTATEIIb; JJIEMEHTAPHBIN
DJIEKTPUYECKUN 3apsif, DICKTPUUYECKOE TMOJIe, TMPOBOJHUKH W JUAJICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

° pa3nuyarh SBJICHUS (TEIUIOBOE pacIIMpEeHHe/CKaTue, Terulonepenaya,
TEIUIOBOE  pPAaBHOBECHE, CMadyMBaHUE, KaNWUISPHbIE SBJICHUS, HCIapeHue,
KOHJEHCalus,  IUIABJIEHHWE,  KpUCTaIM3auuss  (OTBEpJACBAHUE),  KUIICHHE,

Terionepeaada (TerIONPOBOIHOCTh, KOHBEKIIMS, H3JIYUYEHHUE); DJICKTpU3AIUs Tell,
B3aUMOJICHCTBUE 3aps0B, JCHCTBUSA AJICKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEMCTBHE MArHUTHOTO IOJS HAa MPOBOIHUK C TOKOM,
AJIEKTPOMArHMTHAsI MHAYKIIUS) 11O OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

° pacrio3HaBaTh MPOSBJICHUE HW3YYCHHBIX (DU3NYECKUX SBICHUM B
OKpY’KaroIlieM MHUpPE, B TOM 4Yucie GU3NIECKUE SBJICHUS B TIPH POJIC: TOBEPXHOCTHOE
HATSHKEHUE M KaNWJUISIPHBIC SBJICHUSI B IPUPOJAE, KPUCTAIUIBI B IPUPOJIEC, U3TyUCHUE
Conniia, 3aMep3aHre BOA0EMOB, MOpCKUe Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs,
CHEra; AJIICKTPUYECKHUE SBJICHUS B aTMocdepe, DJICKTPUYECTBO JKHBBIX OPraHU3MOB,;
MarHuTHOE ToJjie 3eMJid, Jpeld IOoIF0COB, pOJIb MarHUTHOTO TIOJIS JUIS SKHU3HHM Ha
3emiie, MOISPHOE CUSTHUE; TIPH 3TOM TIEPEBOAUTH MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICTISATH CYIIICCTBEHHBIC CBOMCTBA/MpU3HAKN (DU3UUCCKHUX SBICHUM;

° OTUCHIBATh M3YUYEHHBIE CBOMCTBA TEJ U (PU3UUYECKUE SIBJICHUS, UCTIONB3YSI
(dbu3uyecKre BEIMYHMHBI (TEMIIepaTypa, BHYTPEHHSS dHEPTHUs, KOJIUYECTBO TEIUIOTHI,
yIeabHas TeIIOEMKOCTh BEIIECTBA, Y/IeJIbHAs TEIUIOTA IJIaBJICHUS, YAEIbHAS TEII0Ta
napooOpa3oBaHusl, yAelbHas TETUIOTa CTOpPaHUs TOIUIMBA, KOA((HUIIMEHT T0JIE3HOTO
JIEVUCTBUS TETJIOBOW MalllMHbI, OTHOCUTEJIbHAS BJIAKHOCTh BO3/1yXa, 3JIEKTPUUYECCKUHN
3apsifl, CUJIa TOKAa, DOJEKTPUUECKOE HAMpPsKEHHUE, COIMPOTUBIICHUE MPOBOJIHUKA,
yACIBHOE CONMPOTHBJICHUE BEIIECTBa, Pab0Ta M MOITHOCTH 3JEKTPHYECKOIO TOKA);
MIPU ONKUCAHUU MPABWIHHO TPAKTOBATh (PU3MUECKUM CMBICT UCTIOIB3YEMbIX BEIUYMH,
0003HAYEHUS U €IUHULIBI PU3MYECKUX BEIMYMH, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIIINE
JaHHYI0 (U3UYECKYIO BEJIWYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Trpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3UMUECKUX BEIUYNH;

° XapaKTepru30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBJICHUS M IPOIIECCHI,
UCIIONb3YsSl OCHOBHBIE TOJIOXKEHUSI MOJICKYJISIPHOKUHETHYECKON TEOpPUH CTPOCHUS
BEIIIECTBA, MPUHLMI CYNEPHO3UIUA MO Jieh (Ha KAaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMS 3apsna, 3a KoH Oma g yyacTka 1enu, 3akoH Jxoyns—IJIleHna, 3akoH
COXpaHEHUs DHEPTruu; MNPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIlUChIBATh €70 MAaTEMATUYECKOE BhIPAKEHHUE;

° O0OBSICHATH (hM3UYECKHUE MPOILIECChl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyalMil MPaKTUKOOPHEHTUPOBAHHOTO XApPAKTEPA: BBIABISATH
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MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHNE U3 1—2 JIOTUYECKUX IIaroB C
ornopoil Ha 1—72 U3yYeHHBIX CBOMCTBA (PU3UUYECKUX SIBIICHUH, (DU3UUECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEM;

° pemiath pacu€THble 3aaul B 2—3 JCHCTBHUS, HMCHOJB3YS 3aKOHBI U
(dbopMysBI, CBS3BIBAIOINME (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE aHANIHW3a YCIIOBUS
3a7]a4y 3aIACBhIBATh KPATKOE YCIOBHE, BBIABISATH HEJOCTATOK JAHHBIX IS PEIICHUS
3a/1auu, BRIOUpATh 3aKOHBI U (POPMYIIBI, HECOOXOMUMBIE I €€ PEIICHUs, TPOBOIUTH
pac 4YETBl W CpaBHUBATh IIOJIYYCHHOE 3HAYCHHE (PU3NUYECKOW BEIUYUMHBI C
W3BECTHBIMHU JIAHHBIMU,

° pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEUIUTh MPU TTOMOIIH
(bU3MYECKUX METO/IOB; UCIIOJIB3Ys OMUCAHUE UCCIIEIOBAHUS, BBIIEISATh MPOBEPSIEMOE
IPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCICHOBAHUS,
JI€J1aTh BBIBOJBI;

o IPOBOJUTH ONBITHl 1O HAOMIOJACHUI0O (U3MUECKUX SBICHUN WU
(bu3nyecKX CBOMCTB Tel (KamWUIAPHbBIE SBJICHUS, 3aBUCUMOCTh JIaBJICHUSI BO3/yXa
OT ero o0bEéMma, TeMmIlepaTypbl; CKOPOCTHU MPOIECcCa OCTHIBAHUS/HATPEBAHUS TIPU
M3JIyYCHUH OT I[BE€TAa H3JIy4aroUICi/MOTIOMAONIE MOBEPXHOCTH; CKOPOCTb
WCHapeHus BOJBI OT TEMIIEPATYPHl JKUAKOCTH MW IUIOMIAAN €€ TMOBEPXHOCTH;
AJIEKTpU3alMs TEJI WM B3aUMOJCUCTBUE JIIEKTPUUYECKUX 3apsAI0B; B3aUMOJCHUCTBUE
IIOCTOSIHHBIX MAarHUTOB, BU3yaldu3allds MArHUTHBIX IIOJIEW ITOCTOSHHBIX MAarHUTOB;
JNEUCTBUSI MArHUTHOI'O IIOJISI Ha INPOBOJHUK C TOKOM, CBOMCTBA D3JIEKTPOMArHUTA,
CBOMCTBA DJIEKTPOJIBUTATENsl IMOCTOSIHHOTO TOKa): (hOPMYJIHPOBATH IMPOBEPsiEeMbIC
MPEANOJIOXKEeHNUs, CcOoOUpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO 00O0pYyIOBaHMS;
OMKCHIBATH XOJI OBITA U (HOPMYITUPOBATH BHIBOIBI;

o BBIIIOJIHATh  NPSIMBIE  W3MEPEHUsT  TEMIIEPaTypbl, OTHOCUTEIBbHOU
BJIIA)KHOCTH BO3JYyXa, CHJIBI TOKA, HANPSHKEHUS C HKCMHOJIb30BAHUEM AaHAJOTOBBIX
MpUOOPOB U JATYMKOB (PU3MUECKUX BEITUYMH; CPABHUBATH PE3yJIbTaThl U3MEPEHUH C
y4€TOM 3aJIaHHON aOCOTIOTHOMN TOTPEITHOCTH;

° IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEITMYUHBI
OT JAPYroil ¢ MCHOJIb30BAHUEM MPSIMBIX HU3MEPEHHUI (3aBUCUMOCThH CONPOTUBIICHUS
MPOBOJIHMKA OT €ro UIMHBI, IUIOMAJA T[OMEPEYHOTO CEUECHUS W YAECIBHOIO
COIPOTHUBJICHUS BEIIECTBA MPOBOJHUKA; CHJIbI TOKA, UAYILIETO YEpPE3 MPOBOJHUK, OT
HaIpsKEHUS. HA MTPOBOJHUKE; MCCIECAOBAHUE MOCIEN0BATENBHOTO U MApPaJUIEIbHOTO
COCIMHEHUN MPOBOJHUKOB): IJIAHUPOBATH HCCIEIOBAaHUE, COOMpATh YCTAHOBKY M
BBITIOJTHATh M3MEPEHUs, CICAYs MPEII0KEHHOMY IJIaHy, (PUKCUPOBATh PE3YJIbTaThI
MOJYYeHHOW 3aBUCHUMOCTH B BHjJE TaOiaull W TrpadUKOB, JeJIaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEIOBAHUS,

° MPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (PU3NYECKHX BENIUYWH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBA, COIMPOTHUBIICHUE TMPOBOJHUKA, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKA): TJIAHUPOBATH HM3MEPEHUS, COOMPATh IKCIEPUMEHTATHHYIO
YCTAHOBKY, CIEIys MPEII0KEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAYCHUE BEJINYHHBI;

° coOnoaTh NpaBuia TEXHUKU O€30MacHOCTH mnpu  pabore cC
J1a00paTOPHBIM 000PYIOBaHUEM;
° XapaKTepU30BaTh MNPUHIUINBI JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
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TEXHUYECKUX YCTPOWCTB C ONOpPOMl HAa KX ONHCAHHMS (B TOM YHCIE: CUCTEMA
OTOIUJICHUSI TOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK
AIEKTPUUECKOM SHEPIHM, BJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeIbHbIC
AIEKTPONPUOOPHI  (IPUMEPBI), DIEKTPUUYECKUE MPEIOXPAHUTENHU; DIICKTPOMArHuT,
AJIEKTPOJIBUTATENH MOCTOSTHHOTO TOKA), UCIIOJIb3Ysl 3HAHUSA O

® CBOMCTBax (1)I/I3I/I‘-ICCKI/IX SIBICHUM U H€O6XOI[I/IMI>IC (1)H31/I‘{€CKI/IG
3aKOHOMCPHOCTH,
® pacio3dHaBaTb MPOCTBIC TCXHHUYCCKHC YCTpOfICTBa H HU3MCPUTCIIbHBIC

npuOOpPHI MO CXEMaM U CXEMATHYHBIM PUCYHKaM (KHJIKOCTHBIA TE€PMOMETP, TEPMOC,
HICUXPOMETP, TUTPOMETP, JABUTaTeIb BHYTPEHHETO CrOPaHHMsl, JIEKTPOCKOII, PEOCTar);
COCTAaBIAATh CXEMBI ANEKTPUUYECKUX LEMNEW C MOCIEAOBATEIBHBIM M INapalIeIbHbIM
COCIMHEHHEM  DJIEMEHTOB, pa3juyas  YCJIOBHbIE O0O3HAUYEHHUS  DJIEMEHTOB
ANEKTPUUYECKUX LIETIEH;

° OPUBOJUTH  MPUMEPHI/HAXOAUTH  HMHPOpPMALMIO O  IpUMEpax
MPAKTUYECKOTO HUCIOIb30BaHUs (PU3UYECKUX 3HAHUN B TMOBCEIHEBHOM KU3HU JIJIsI
oOecrieyeHuss 0€30MacCHOCTH MpH OOpAIEHWH C MpUOOpaMU M TEXHUYECKUMH
YCTPOMCTBaMM, COXpaHEHUS 3J0pPOBbs M COOJIOJICHUS HOPM SKOJOTHMYECKOIO
MOBEACHHUS B OKPYKAIOIIEH CpeaE;

° OCYIIECTBJISATh MOUCK MHGOpMAIMKU (HU3UUYECKOTO COAEPNKAHUS B CETH
NHTepHeT, HAa OCHOBE HMMEIOIIMXCSA 3HAHUM U MYyTEM CpPaBHEHUS JIOMOTHUTEIBHBIX
HMCTOYHUKOB BBIACIATh WH(OpMAIMIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WIIU
MOKET ObITh HEIOCTOBEPHOM;

° WCTIOJIb30BaTh MPU BHITIOJIHEHUN YUEOHBIX 3aJJaHU HAYyYHOMOIYJISIPHYIO
TUTEPATYpy (PU3NYECKOTO COAepk aHUs, CIPABOYHBIE MaTEpUAIbl, PECYpPChl CETH
WNurtepHer; BiageTh mnpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAITUU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPAaTKHE YCTHBIE COOOIICHUS,
0000111ast THPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COACpPKAHUS, B
TOM YHUCJIe MyOJUYHO NPEACTABIATH PE3YJIbTaThl MPOSKTHOM WJIM HCCIIEA0BATEIhCKON
JNEATEIbHOCTH; IIPA 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YUYCHHBIM MOHATUMHBIN anmnapar
Kypca (pU3MKHu, CONPOBOXKIATh BHICTYIIJICHUE MPE3EHTALIUECH;

° MpU BBHITIOJIHEHUN YYE€OHBIX MPOCKTOB W MCCIEAOBAHUN (PU3MUECKUX
MPOIIECCOB PACTIPENLISITh 005I3aHHOCTH B TPYIITIE B COOTBETCTBUU C TTOCTABICHHBIMU
3a/la4aMu, CJIEAUTh 3a BBINOJHEHUEM IUIaHa JEUCTBUH M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHMBATh COOCTBEHHBINM BKJIAJ B JIEATEILHOCTh TPYIIbBI; BHICTPAUBATH
KOMMYHHUKATHUBHOE B3aMOICHCTBHE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

10 kmacc

[IpenmetHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINXCS] YMEHUM:

° UCIIOJIb30BaTh TIOHATHSA: CHUCTEMa OTCuéra, MaTepuajibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBWXKEHUs, nedopmarus (ympyras,
MJACTUYECKasi), TpEHUEe, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh U
MePETrpy3KH; IEHTP THKECTH; a0COIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPAOTO
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Tela, pPaBHOBECHE, MEXaHWYECKHE KOjeOaHWs ¥ BOJHBI, 3BYK, HWH(QPa3ByK U
yIBTPA3BYK; AJICKTPOMArHWTHBIE BOJIHBI, IIKaja 3JICKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JIaIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M TOTJIONIEHHUS; anb(a, OeTa
¥ TaMMa U3JIy4CHUs, U30TOIIbI, SiJIepHast SHEPIeTHKA,

° paszuyaTth SABJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBH)KEHUE, CBOOOAHOE MaJCHUE Tell,
PAaBHOMEPHOE [IBIDKEHUE TI0 OKPYXKHOCTH, B3aUMOJEHCTBUE TeEJ, PEaKTUBHOE
JBIDKEHUE, KoeOaTeIbHOe NBIDKCHHE (3aTyXarollue M BBIHYXKICHHBIC KOJeOaHUs),
pE30HaHC, BOJIHOBOE  JIBMDKCHHE, OTPAKEHHE  3BYKAa, MPSIMOJTMHEUHOE
pacrpocTpaHeHue, OTpPaXEHHE W MPEJIOMJICHHE CBETa, IOJHOE€ BHYTpPEHHEE
OTPaXKEHHUE CBETA, pa3lioKeHUE OEJIOro CBETa B CHEKTP M CIOKEHHUE CIEKTPaIbHBIX
IIBETOB, JUCIIEPCUS CBETa, €CTECTBEHHAs pPaIlOAKTUBHOCTb, BO3HHMKHOBEHHUE
JUHEWYATOr0 CIIEKTpa HM3JIy4YCHHUsS) IO OINHUCAHUIO HMX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IGMOHCTPUPYIOIIUX JaHHOE (DU3UICCKOE SIBJICHHE;

° pacrio3HaBaTh MPOSBICHUE HW3YYCHHBIX (HU3WYECKUX SABJICHUM B
OKpy’KaroleM Mupe (B TOM uuciie (U3MYECKUe SIBJICHUS B MPUPOJIC: MPUIUBBI U
OTJIUBBI, JIBUMKeHUE T1aHeT COJIHEUHOW CHUCTEMBblI, PEaKTUBHOE JBHXKCHHUE JKUBBIX
OpraHu3MOB, BOCHPUITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHUE, CEUCMUYECKHUE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJ, ONTHUYECKUE SIBJICHUS B MPUPOE, OMOJIOTUUYECKOE
NEeUCTBUE  BUJIUMOTO, YIbTPa(HUOIETOBOrO M  PEHTTCHOBCKOTO  HM3TyUYCHUH;
€CTECTBEHHBIN PaJIMOAKTUBHBIN ()OH, KOCMHUYECKUE JIy4H, PaIMOAKTUBHOE U3TyUYCHHE
MPUPOJIHBIX MHUHEPAJIOB; JCHCTBUE pPAJUOAKTUBHBIX W3JIYYEHUH Ha OpraHu3M
YeJIoBeKa), MPH ATOM IIEPEBOJUTH INMPAKTHUYECKYIO 3ajadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHHIA;

° OTIMCBHIBATh M3YYCHHBIEC CBOMCTBA TEJI M (DU3UUCCKHEC SIBJICHUS, UCTIOIb3YS
(u3nyecKkre BeIMUMHBI (CPEHSSE U MTHOBEHHAs! CKOPOCTh Tejla IPU HEPABHOMEPHOM
JBIKCHUH, YCKOPEHUE, MepEeMEIICHUE, yTh, YII0Bas CKOPOCTh, CHUjla TPEHUSs, CUJia
YOPYTrOCTH, CHJIA TSXKECTU, YCKOPEHHE CBOOOJHOTO MajJeHUs, BEC TeJld, UM IYJIbC
TeJla, UMIYJIbC CUJIbI, MEXaHWYECKass paboTa U MOUIHOCTh, MOTEHIMAIbHAS SHEPTUs
TeNa, TMOJHATOrO0 HajJ TMOBEPXHOCTHIO 3€MJIM, TOTCHIMAJbHAs DHEPTUs CHKaToU
NPYKUHBI, KUHETHYECKass JHEPrusi, MOJIHAs MEXaHW4YecKas DHEpPrus, IMepuoj u
gacToTa KoJieOaHWM, IJTMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJOMJICHUS Cpenbl); IPH OIHMCAHWH IPaBHJIBHO TPAKTOBATh
(MBUYECKUI CMBICI UCTIONIB3YyEMbIX BEJIMUMH, 0003HAYCHUS U CAMHUIIB (PU3MUECKHIX
BEIIMYMH, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYUHY C
JIPYTUMU BEIUYMHAMH, CTPOUTH TpadUKU H3YUYCHHBIX 3aBHCHMOCTEH (DU3NYECKUX
BEJINYUH;

° XapaKTepru30BaTh CBOMCTBA Tel, (PU3HYECKHUE SBJICHUS M IIPOIICCCHI,
WCIIONB3Ys 3aKOH COXPAHEHHWSI DHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIUIT
CYTIEPIIO3UIIMKA CHJI, IPUHITUIT OTHOCUTENLHOCTH ["anmunes, 3akoHsl HproTOHA, 3aKOH
COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TPEIOMJICHHS CBETA, 3aKOHBI
COXpaHEHMs 3apsJ0BOIO M MAcCCOBOIO YMCEI NPHU SJIEPHBIX PEAKIUAX; MPU ITOM
JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA W 3alUCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAXKEHUE;
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° OOBSCHATH (PM3MUECKHE TPOLIECCHI W CBOWCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE  CHUTyallMid  MPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BBISBIATH
NPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE M3 2—3 JOTMYECKHX IIIaroB C
OMmopoi Ha 2—3 W3YYCHHBIX CBOWCTBA (PU3MYECKHX SBICHUH, PU3NIECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEM;

° pemath pacy€THble 3ama4yd  (Omuparonyecss Ha cucremMy u3z 2-3
YpaBHEHHUI), UCTIOJIB3YsI 3aKOHBI 1 (POPMYJIBI, CBSI3bIBAIOIINE (PU3NUECKUE BETHUUNHBI:
HAa OCHOBE aHajM3a YCJIOBUS 3aJauyd 3a MHUCHIBATH KPATKOE YCIOBHE, BBISBISTDH
HEJOCTAIONIMEe WJIM W30bI TOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI W (OPMYIIHI,
HEOOXOJMMBIC IS PEIICHUs, MPOBOAWTH PACUYEThl M OIEHUBATH PEATUCTHYHOCTD
MIOJTy4YE€HHOTO 3HAUCHUST (PU3NUYCECKON BEITUIHHBI;

° pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU TTOMOIIN
(bu3MYECKUX METOJIOB; MCIIONB3Ys OMMCAHUE MCCIIETOBAHUS, BBIACIATH MPOBEPSIEMOE
MPEONIOKEHNE, OIEHUBATh MPABWJIBHOCTh TMOPSAIKAa MPOBEACHUS HCCIICIOBAHMUSA,
JIeaTh BBIBOJBI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOTIOACHUHN U OTIBITOB;

° MPOBOJIUTH OMBITBI MO HAOMIOAEHUI0O (U3WYECKUX SBICHUN WU
($u3MYEeCKUX CBOWCTB TEJ, U3yUYE€HUE BTOPOro 3aKkoHa HbI0TOHA, 3aKOHA COXpaHEHUs
HHEPTUU; 3aBUCUMOCTH TIEpHOJIa KosieOaHun

° IPYKUHHOTO MasiTHUKa OT MAacChl Ipy3a U JKECTKOCTU TPYKUHBI, U
HE3aBHUCHUMOCTh  OT  aMIUIMTYABl ~ MalblX  KOJEOaHWW;  MPSAMOIMHEWHOE
pacmipoCcTpaHEHHE CBETa, Pa3jokKeHHE OEIoro CBETa B CIEKTP; M3YYCHHE CBOMCTB
M300paKEHUsI B TJIOCKOM 3€pKajie U CBOMCTB M300paKeHUsI IpeIMETa B COOMparolei
JUH3e; HaOMIOeHWE  CIUIONIHBIX M JIMHEHYaThIX  CIEKTPOB  W3IIyueHUs):
CaMOCTOSTENIbHO COOMpPAaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa 000pYyIOBaHUS;
OMKCHIBATH XOJI OTBITA U €T0 PE3YIbTaThl, (HOPMYIUPOBATH BHIBOIHI,

° IPOBOJUTH MIPU HEOOXOJIMMOCTH CEPHIO MIPSMBIX U3MEPEHHM, OTIPEACIIss
CpelHee 3HauyeHHe H3MepsieMOi BeIMUYMHBI ((POKYCHOE paccTosiHHMe coOuparomien
JIMH3BI); 000CHOBBIBATH BHIOOD CIIOCOOA N3MEPEHHUS/U3MEPUTEIHLHOTO MPUO0pPa;

° MPOBOANTh HCCIICOBAHUE 3aBHCUMOCTEH (DU3MUECKUX BEIWYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHWH (3aBUCHMOCTh TIYTH OT BpPEMEHH IIPH
PAaBHOYCKOPEHHOM JIBMKEHMM O€3 HaudallbHOW CKOPOCTH; Tepuoja KoJjieOaHuit
MaTeMaTUYeCKOro MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJjia OTPAKEHUSI CBETA OT
yrila MaJeHus U yria MPeJOMIICHUS OT yriia MaJeHus): MJIaHUPOBATh UCCIIEA0BaHHE,
CaMOCTOSTENIbHO COOUpaTh YCTAaHOBKY, (UKCHPOBATH PE3yIbTAThl IMOITYYCHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TAONMUIl U TpaduKOB, AEIaTh BHIBOJBI IO
pe3ynbTaTaM HCCIICIOBAHUS;

° MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUS (U3MUYECKUX BEIMYMH (CpeaHsis
CKOpPOCTh W YCKOpPEHHE Tella MpPH PaBHOYCKOPEHHOM IBWXCHHUH, YCKOpPEHHE
CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIUEHT TPEHUS CKOIBKCHHUS,
MexXaHu4ecKas padoTa U MOITHOCTh, YaCTOTa M MEPUOJ] KOIeOaHW MaTeMaTHIeCKOTO
Y TIPY’KUHHOTO MasiTHUKOB, ONITUYECKAsl CUJIa COOMPAIONIEH JINH3BI, PaInOAKTUBHBIN
(GoH): TUTAHMPOBATH W3MEPEHHs; COOUpaATh HKCICPUMEHTAIBHYI) YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUSI, CIeNysl MPEII0KEHHON MHCTPYKIIUW; BBHIYHCIATH 3HAYCHHE
BEJIMYMHBI M AHAJIM3UPOBATH TOJIYYCHHBIC PE3yJbTAaThl ¢ y4E€TOM 3aJaH HOU
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IIOIPEIIHOCTH U3MEPEHUM;

° coOMroMaTh TpaBWia TEXHUKH O€30MacHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM;
° pa3nuyaTh OCHOBHBIC TPU3HAKU HM3YYCHHBIX (PH3UYECKUX MOJE JIeH:

MarepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUHBIM MCTOYHUK CBETA, JIyY,
TOHKasl JIMH34, TUIAHETapHasl MOJIENIb aTOMA, HYKJIOHHAsI MOJIEJIb @aTOMHOTO S1/1pa;

° XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HW3YyUYEHHBIX MNpHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOW Ha WX ONUCaHUS (B TOM YHUCIE: CIIHIOMETP,
JATYUKU TIOJIOKECHMSI, PACCTOSIHUS M YCKOPEHHMsI, PAKeTa, HXOJIOT, OYKH, IEPUCKOIL,
¢doToanmnapar, ONTHYECKHUE CBETOBO/BI, CIEKTPOCKOI, JO3UMETp, kKamepa Buibcona),
UCIIOJIb3Yys 3HAHUS O CBOMCTBAX (PM3NYECKUX SBJICHUI U HEOOXOAUMbIE (PU3NUYECKUE
3aKOHOMEPHOCTH;

° HCIIOJIb30BaTh CXEMBI U CXEMaTHUYHbIE PUCYHKH N3YUEHHBIX TEXHUYECKHUX
YCTPOMCTB, H3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKUX THPOLECCOB IMpHU
pelIeHNH Y4YeOHONPAKTUUYECKUX 3a]ad; ONTHYECKHE CXEMbl Uil IOCTPOCHMS
M300paXKeHH B IJIOCKOM 3€pKajie U COOMparoIe JIMH3E;

° OPUBOAUTH  MPUMEPBI/HAXOAUTh  HHPOpPMALMIO O  NpUMEpPax
MPAKTUYECKOI0 HMCHOJIB30BAHUS (PU3NYECKUX 3HAHUN B MOBCEAHEBHOM XU3HU IS
oOecrieyeHuss 0€30MaCHOCTH MpU OOpAIEHWH C NpUOOpaMU M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUs 3[0pOBbsI W COOJIOJEHUS HOPM 3KOJOTHYECKOro
MOBEACHUS B OKPYKAIOIIEH CpEaE;

° OCYUIECTBJIATh MOUCK MHGOpMALMKU (U3UYECKOTO COAEPHKAHUS B CETH
WNuTepHeT, caMoCTOSTENbHO (OPMYIHPYsl TOUCKOBBIM 3alpoc, HAXOIUTh IYTH
OTpesieNieHUs] JOCTOBEPHOCTH MOJYyYEHHOW HMH(OpPMAlMM Ha OCHOBE HMEIOUINXCS
3HAHUM U JOTIOJHUTEIBHBIX UCTOYHHUKOB;

° UCIIOJIb30BaTh MPH BBINOJIHEHNN YY€OHBIX 33JJaHUN HAyYHONOMYJISPHYIO
JTUTEPATYPy (PU3MUECKOrO COAEpPIKAHUs, CIPABOYHBIE MATEpUANIbl, PECYPChI CETH
«HTepHeT»; BIAAETh NpPUEMAMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa30BaHUs
nH(pOpMaIUU U3 OJJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

° cO37aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILIEHHS Ha OCHOBE
uHOpMAIIMU W3 HECKOJIBKUX HCTOYHHMKOB (PU3UYECKOTO COJEpKaHUs, MMyOJIMYHO
IIPEACTABIIATh PE3YJIBTATHI IPOEKTHON WJIM MCCIENOBATENBCKON JAEATENBHOCTH; IIPH
3TOM TPaMOTHO MCIIOJIb30BATh W3YYEHHBIM IIOHATUWHBIN amnmapar H3y4aeMoro
paznena GU3MKA W CONPOBOXAATh BBICTYIUICHME TMIpe3eHTaluued ¢ y4E€ToM
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.

CneunanbHble pe3yabTaThl:

° BJIQJICHUE 3PUTEIbHO-OCA3ATENbHBIM CIHOCOOOM  O0CIENOBaHUA U
BOCHPUATHS I[BETHBIX WJIM YEPHO-O€JbIX (KOHTPACTHBIX) pesibePHBIX M300paKeHU
(WUTIOCTpalui, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, IPa(hpUKOB U T.I1.).
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TEMATHUYECKOE INTAHUPOBAHME 110 ITPEIMETY «®U3UKA»
KJacce (68 u.)

Temarunueckui
0JI0K, TeMa

OcHoBHOE coepKaHue

OcHoBHBIE BHM/AbI A€ATCJIbHOCTH Oﬁy‘laIOIlII/IXCH

Paznen 1. ®usuka u eé posb

B NMO3HAHUY OKPY:xKarouiero mupa (6 4.)

®uznka—Hayka | @u3nMka — Hayka O MPUPOJE.| ® BBISIBICHHE pa3IMyuil Mexay (GU3HMYECKUMU U XUMHYECKUMU
onpupone. (24.) | SIBneHus mnpupoabl. Dusznyeckue npespatieHusiMu (MC — xumus);
SBJICHMSI: MEXaHUYECKHE, TEIUIOBHIC, | ® pacrio3HaBaHWe W Kiaccupukanus (GU3UMYECKUX  SIBJICHUM:
AJIEKTPUYECKUE, MarHuTHBIE, MEXaHUYECKUX, TEIUIOBBIX, DJJICKTPUYECKUX, MArHUTHBIX U
CBETOBBIE, 3BYKOBBIE. CBETOBBIX;
® Ha0II0ZICHUE C TIOMOIIBI0 COXPAHHBIX aHAIM3ATOPOB U OMUCAHUE
bU3NYECKUX SBJICHUI.
dusnueckue duznueckre BeIUYUHBI. M3MepeHue | ® ompeneieHrue LEHbI JCICHUs IIKaIbl U3MEPUTEILHOrO Mpuoopa,
BeNWYMHEL (24.) | ¢pusmdyeckux BenuuuH. Pusndeckue M3MEpPEHUE JIMHENHBIX PAa3MEPOB TEJ U MPOMEXKYTKOB BPEMEHU C
PpUOOPHL. [TorpemHocTh YYETOM MOTPENTHOCTEN;
U3MEPEHNN. MexnayHapoHasi | ® u3MepeHre 00bEMa )KUAKOCTH U TBEPJIOTO TENA;
CHUCTEMA €IUHUII. ® U3MEPEHUE TEMIIEPATYPbI ITPU MTOMOILHN KUJIKOCTHOIO TEPMOMETPA
U JaTYMKa TeMIEepaTyphl;
® BLINOJHEHHE TBOPYECKUX 3aJlaHUMl 1O TOWCKY CIIOCOOOB
HU3MEPEHUS HEKOTOPHIX (PU3MUECKUX XapaKTePUCTHUK, HAMPUMED:
pa3MepoB MallbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUMN, MATTBIX IIPOMEKYTKOB BPEMEHU;
00CyXJIeHHE TIpejIaraéMbIX ClIOCOOO0B.
EctectBennonayu | Kak ¢dusuka u qpyrue eCTeCTBEHHbIC| ® BBIIBIDKCHHE THIIOTE3, OOBSCHSIONIMX TPOCTHIC  SBIICHUS,
HBIH METOJT HayKH M3Y4YaroT IIPUPOLY. HalpuMep:  NOYEMY  OCTAaHABIIMBACTCS  JBHXKYIIEECAd IO
no3HaHus. (2 4.) EcrecTBeHHOHAyUYHBIN METOJ TOPU30HTAIBHON MOBEPXHOCTHU TEJO; MOYEMY B KapPKYIO MOTOAY B
IIO3HAHUS: HAOJIIOJEHUE C ITOMOIILIO CBETJION OJICKE MPOXJIATHEN, YEM B TEMHOM;
COXpaHHBIX AHAJIM3aTOPOB, | ® TPEIJIOKEHHE CTIOCOOOB NPOBEPKH TUIIOTES;
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MIOCTAHOBKAa  HAy4YHOrO0  BOIpPOCA,
BBIJIBDKCHUE THUIOTE3, SKCIIEPUMEHT
[0 MNPOBEPKE TUMOTE3, OOBICHECHUE
HaOromaeMoro sBiaeHus. OnncaHue
Gu3HUeCKNX SBICHUH C TIOMOIIBIO
MOJICIICH.

® TIPOBEJCHHE HCCIIENOBAHUS MO MPOBEPKE KaKOW-TUOO THUIIOTE3BI,

Hanpumep: JallbHOCTh ~ TOJIETAa  LIAPUKA, MIyLIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIEe BHICOTA ITYCKa,
MOCTPOEHUE MPOCTEHIINX MOJIenei (PU3NIECKUX SBICHUM (B BUC
PUCYHKOB, aNIUIMKAIui, peNbe(HBIX PUCYHKOB WA CXEM),
HaIlpuMep MaIeHUE TPEAMETA; MPAMOJIUHENHOE pacpOCTPAHEHHE
CBETA.

Paznen 2. IlepBonavyajibHbIe CBeleHHs 0 cTpoeHnH BemecTBa (5 4.)

CrpoeHnue
Bemectna. (1 41.)

ATOMBI M MOJIEKYJIBI, UX Pa3MEpHL.
OTBITHI, JIOKa3bIBaIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

® Ha6JIIOI[eHI/Ie C ITOMOIIBIO COXpPaHHBbIX aHaJIn3aToOpPoOB n
HHTCPIIPCTALNA OIIBITOB, CBUACTCIILCTBYIOIIUX 00
ATOMHOMOJICKYJISIPHOM CTPOCHUU BEIICCTBA. OIIBIThI C

PacTBOPEHHUEM PaA3JINYHBIX BEIIECTB B BOJIC;
OIICHKa pa3MepoOB AaTOMOB M MOJIEKYJI C HCIOJIb30BAHUEM
dboTorpaduii, MOITy4eHHBIX HAa ATOMHOM CHJIOBOM MHKPOCKOTIE
(ACM), unu Mopienei;

OTpe/ieNIeHNE Pa3MEPOB MaJIbIX Tell.

JIBruxeHue

u
B3aMMOJICICTBHE
YaCTHI]
BemecTna. (2 4.)

HBI/I)KCHI/IC qacTHUL BCIICCTBA. CBs3b

CKOPOCTM  JBWIKEHHSI YaCTHUI[ C
TEMIIEPATYPOM. bpoyHnoBckoe
JBUKEHHE. Huddysus.

B3aumoneiicTBre 4acTHIl BellecTBa:
MPUTSHKEHUE U OTTAJIKUBAHUE.

HAOJIOJICHUE C TIOMOUIIbI0 COXPAHHBIX AaHAJU3aTOPOB U
00BsICHEHHE OPOYHOBCKOTO JIBH>KEHHUS U SIBJIEHUS TUPPYy3Un;
MPOBENCHNE U OOBSCHEHUE OMBITOB MO HAOIIOJEHUIO TEIJIOBOTO
pacIIMpeHusl ra3oB.;

MpOBEJIEHUE U OOBACHEHUE OINBITOB MO OOHAPYXKEHUIO CHII
MOJIEKYJIIPHOTO NPUTSKEHHS] M OTTAJIKUBAHMUSL.

ArperaTHbie
COCTOSTHHSI
BemiecTra. (2 4.)

ArperaTHbple COCTOSIHUSI BEILECTBA:
CTPOCHHUE Ta30B, KHUJIKOCTEU U
TBEPABIX (KPUCTAJUIMYECKUX) Tell.
B3anmocBsA3p MeXIy CBOWCTBaMH
BEIIECTB B PAa3HBIX arperaTrHbIX
COCTOSIHUAX " ux
ATOMHOMOJIEKYJISIDHBIM  CTPOEHHUEM.

onucaHue (C MCIOJIb30BAHMEM IIPOCTHIX MOJIEJCH) OCHOBHBIX
pa3IM4Yui B CTPOCHUH T'a30B, )KUIKOCTEN U TBEPABIX TEII,
00BSICHEHHE MaJION CKUMAEMOCTH JKHJIKOCTEH M TBEPABIX TEll,
OOJIBIION CKMMAEeMOCTH T'a30B;

oObsicHeHHe coxpaHeHuss (GOpMbI TBEPIBIX TEJI M TEKY4YECTH
KUJIKOCTH;

MPOBEICHUE OIBITOB, JOKA3bIBAIOIINX, YTO B TBEPAOM COCTOSIHUU
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OcobeHHocTn
COCTOSIHUH BOJIBL.

arperaTHbIX

BOJIbI YaCTHIIBI HAXOSATCS B CPEAHEM JAaJIbIlIe APYT OT Jpyra
(TJIOTHOCTH MEHBIIIE), YEM B KHUIKOM;

YCTaHOBJICHHE B3aWMOCBSI3H MEXIY OCOOCHHOCTSIMH arperaTHbIX
COCTOSIHMI BOJ[bI U CYIIECTBOBAHHEM BOJAHBIX opranu3moB (MC
— Ououorusi, reorpadusi).

Paznen 3. /IBu:keHune

u B3aumoznaeiicreue Tea (21 4.)

Mexanudeckoe Mexanudeckoe JBIDKCHHUEC. | ® HCCIICOBAaHUE PABHOMEPHOTO JBMIKEHUS W ONPEICICHUE €To
naBmxenue. (3 4.) PaBHOMEpHOE ©  HEpaBHOMEpPHOE MIPU3HAKOB;
newkeHne. Ckopocts. Cpenuss|  HaOmoAeHHE ¢ TMOMOIIBIO  COXPAaHHBIX  aHAJIU3aTOPOB
CKOPOCTb TIPM  HEPAaBHOMEPHOM HEPaBHOMEPHOTO JBMKCHHUS W OMNpPEACICHHE €ro OTIWYUN OT
IBKEeHUU. Pacuér myTu U BpeMeHH PaBHOMEPHOTO JIBHKCHHS,
JIBIOKEHUS. ® pCIICHHWE 3a7ad Ha OMpeeieHUE MYTH, CKOPOCTH W BPEMEHU
PaBHOMEPHOTO JIBHKCHHS,
aHanu3 rpad)KOB 3aBUCUMOCTH ITyTH B CKOPOCTH OT BPEMECHH.
Wueprus, SIBnenue wHepuu. 3aKOH WHEPIUH. OoOBbSICHEHHE ¥ TPOTHO3UPOBAHUE SBJICHUM, OOYCIOBICHHBIX
Macca, B3aumoneiicTBue Ten Kak MpUYUHA WHEpIIUEH, HampuMep: YTO MPOUCXOAUT MPH TOPMOXKEHUU WIIU
IJIOTHOCTH. (4 U3MEHEHHUSI CKOPOCTH JBHKEHUSI TEI. PE3KOM MaHEBpPE aBTOMOOWJIS, MOYEMy HEBO3MOKHO MI'HOBEHHO
q.) Macca kak Mepa MHEPTHOCTH Tela. MIPEKPATUTH IBUKEHNE HA BEJIOCUIIEC/IC MJIM CAMOKATE U T JI;
ITnoTHOCTH BEIICCTBA. CBsi3b | ® TIPOBEACHWE W aHAIHW3 OIBITOB, JEMOHCTPUPYIOIINX H3MCHCHHE
IJIOTHOCTH C KOJUYECTBOM MOJICKYJI CKOPOCTH JIBIKCHHUS TeJla B pe3yJibTaTe NSHCTBUS Ha HETO APYTHX
B eIMHUIIE 00BbEMA BEIIECTBA. TEN;
® pelleHHE 3aJad Ha OIpeJeieHHe MacChl Tejla, €ro o0bémMa u
IJIOTHOCTH;
® TIPOBEICHHUE W aHAJU3 ONBITOB, JCMOHCTPUPYIOIINX 3aBUCUMOCTH
U3MCHEHHUSI CKOPOCTH Tella OT €r0 MacChl IIPH B3aWMOJICHCTBHH
TEJI,
® 3MEpPEHHE MACCHI Tejla Pa3IMIHBIMH CIIOCOOAMH;
[ J

OTIpeJIeNICHHE MIIOTHOCTH TeJia B PEe3yJIbTaTe U3MEPEHHUS €r0 MACCHI
u 00BEMA.
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Cuna. Bunasl cuit.
(14 4.)

Cuna Kak XapaKTEepUCTUKA
B3aUMOJICHCTBUS TeN. Cuna
YOPYrOCTH WU 3aKOH I'yka.
N3mepenre Cuiabl C  HOMOIIBIO

JAHAMOMETpPA. SIBJICHUE TATOTEHUS U
cuna Tsokectu. Cuia TSXKECTH Ha
Ipyrux IUlaHerax. Bec  Tena.
Hesecomocts.  Cnoxenue  cui,
HAMPABJIEHHBIX 1O OJHOW IPSIMOM.
PaBHOpelicTBYOIIIAs cun Cuia
TpeHUs. TpeHHe CKOJBXKEHUS U
TpEeHHE NOKOsl. TpeHue B mpupoae u
TEXHHUKE.

U3YYEHUE B3aUMOJCHCTBUS KaK MPUYMHBI U3MEHEHUS] CKOPOCTH
TeJa WK ero aedopMariiy;

ONKCAHUE PEATbHBIX CUTYallMd B3aUMOJECUCTBUS TEJ C OMOILBIO
MojieJiel, B KOTOPBIX BBOAUTCS MOHATHE U U300paKeHUE CUJTBI,
W3YUYEHHE CUJIbI YIIPYTOCTH;

UCCJIEIOBAHUE 3aBHUCHUMOCTH CHJIBI YIOPYTOCTH OT YAJIMHEHHUS
PE3UHOBOTO IIHYpa WK MPYKUHBI (C MOCTPOCHUEM TpaduKa);
aHaIu3 TMPAKTUYECKUX CHUTYyallMil, B KOTOPBIX MPOSABISETCS
JENUCTBUE CUJIBI YIPYrocTu (ympyroctb Msua, KPOCCOBOK, BETOK
JlepeBa U JIp.);

aHalu3 CUTyaluld, CBA3AHHBIX C  SIBICHUEM  TATOTEHUA.
OObsicHeHHE OPOUTAIBHOTO IBUKEHHUS IUIAHET C UCIIOJIb30BAHUEM
SBJICHUSI TATOTeHHS 1 3aKkoHa unepiuu (MC — actpoHomus);
MU3MEPEHHE BECA TENA C IOMOLIBIO JUHAMOMETPA;
000CHOBaHHUE 3TOTO CIIOCO0a U3MEPEHUS;

aHaJIN3 U MOJICIIUPOBAHUE SIBJICHUSI HEBECOMOCTH;
HKCIIEPUMEHTAJIbHOE  IOJYYEHUE TMpaBUjia  CIOKEHUS
HaIlPaBJICHHBIX BJIOJIb OJTHOM MPSMO;

ONPEAECICHUE BETMYMHBI PABHOJACHCTBYIOIICH CHUT;

W3YYEHUE CUIIbI TPEHUS CKOJIbKEHUS U CUJTbI TPEHUS TOKOS;
MCCJIEIOBAHNE 3aBUCHMOCTH CUJIBI TPEHUS OT BECA TEJIa U CBOKCTB
TPYLIMXCS OBEPXHOCTEN;

aHaIM3 TMPAKTHUYECKUX CHUTyaluid, B KOTOPBIX MPOSBISAETCS
JEUCTBUE CUIIBI TPEHUS, UCIOIB3YIOTCS CIIOCOOBI €€ YMEHbILICHHUS
WIM yBelWyeHus (KaTaHWe Ha JIbDKaX, KOHbKAX, TOPMO>KEHHE
aBTOMOOWJISI, MCIOJIb30BAHUE MOJIIUITHUKOB, TUIABAHUE BOJHBIX
KUBOTHBIX U J1p.) (MC — Ouomnorus);

pellieHre 3aad ¢ UCHOoJb30BaHueM (opMyn ajsi pacuéra CUIIbl
TSUKECTH, CHJIbl YIIPYTOCTH, CUJIbI TPEHUS.

CHII,
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Pa3nen 4. laBjieHne TBE

DABIX TeJ, JKUAKocTel 1 razos (21 4.)

JlaBnenue. Hasnenue. CriocoObl yMEHBIIICHUS M | ® aHAW3 W OOBSICHEHUE OMBITOB U MPAKTUYECKUX CHUTYaIlUi, B
[Tepenada yBeIMYCHHUS naBieHus. JlaBmeHue KOTOPBIX MPOSIBISETCS CUIIA TABJICHUS;
TaBJICHUS ra3a 3aBUCUMOCTb JIaBJICHUS raza oT | ® 00OCHOBaHME CITIOCOOOB YMEHBIIICHUS U YBEJIIMUCHUS JaBICHUS;
TBEPABIMH o0béMa u Temmepatypel. llepenaya| @ wm3yueHue 3aBUCMMOCTH  JIaBIGHMS Ta3a oOT o00béMa U
TeJaMH, JTaBICHUST  TBEPIBIMH  TEJaMH, TEeMITepaTyphI;
KUAKOCTSIMU U KUAKOCTIMH M TrazamM. 3aKkoH| ® H3ydeHHe OCOOCHHOCTEH Iepeaadd AaBJICHUS TBEPIBIMHU TEJIaMHU,
razamu. (3 4.) [Tackans. [TueBmMaTHueckue KHUJTKOCTSIMU U Ta3aMU;
MAaIIUHBI. ® 000CHOBaHHE pE3yJbTATOB OMNBITOB OCOOCHHOCTSIMU CTPOCHUS
BEIIIECTBA B TBEPAOM, KHIKOM U Ta3000pa3HOM COCTOSHUSX
® DKCIICPUMEHTAIILHOE JJOKA3aTeIbCTBO 3akoHa [Tackas;
pelIeHne 3a/1a4 Ha pacuéT AaBJIeHUs TBEPAOTO Tea.
JlaBnenue 3aBUCUMOCTh JTaBJICHUS UCCIICIOBAHUE 3aBUCHUMOCTHU JABJICHUS KUJIKOCTH OT TIIyOUHBI
xuakoctu. (54.) | KuaKoCcTH oT TITyOUHBI MOTPYKECHHSI ¥ TNIOTHOCTH KUIKOCTH,
MOTPY>KCHHUS. ® Ha0IIOJCHUE C MIOMOIIBIO COXPAHHBIX aHAIM3aTOPOB C MTOMOIIBIO
['mppocTatudeckuii  mapaokc. COXpaHHBIX aHAJIM3aTOPOB U OOBSICHEHHE THAPOCTATHYECKOTO
Coobmaromuecs COCY/IBI. napajiokca Ha ocHoBe 3akoHa [lackains;
['unpaBnuyeckre MEXaHU3MBI. ® U3y4YeHUE COOOIIAOIINXCS COCYIOB;
® pCIICHHE 3a/1a4 Ha PAcUET NaBIICHUS KUIKOCTH;
® O0OBSICHCHHE TPUHITUIIA ISHCTBHS THAPABINYECKOTO TPEecca;
® aHau3 u 00BsICHEHUE MPAKTUYECKUX CUTYaIIHii,
JTEMOHCTPUPYIONTUX TPOSBICHUE JABJICHUS KUIAKOCTH W 3aKOHA
[Tackasist, HarpuMep MPOIECCOB B OpraHU3ME MPH TITyOOKOBOTHOM
HbeIpsiHun (MC — Guosiorus)
ATtMocdhepHoe AtMocdepa 3emuin u armocepHOod ® SKCIEepUMEHTATIbHOE OOHapyKeHHEe aTMoc(epHOTO JaBJICHUS
nasnenue. (6 4.) nasneHue. [lpuuubel cymectBoBanus]  AHaIU3 W OOBSICHEHHWE OMNBITOB W MPAKTUYECKUX CHUTYaIUM,
BO3YIIHONW 000J0uku 3emuid. OmNbIT  CBSI3aHHBIX C JEHCTBUEM aTMOC(HEPHOTO JTaBJICHHUS;
Toppuuennu N3mepenre] ® 0OBICHEHHE CYIIECTBOBaHUS aTMOCGeEphl HA 3eMile U HEKOTOPHIX
aTMocdepHOTro JABJICHMSL. TIaHeTax Wi e€ OTCYTCTBHS Ha Japyrux mianerax u Jlyne (MC
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3aBUCUMOCTh atMocepHorq — — reorpadus, acTpOHOMUS);
JaBJICHUS OT BBICOTHI HaJ ypOBHEM ® OOBICHEHHE M3MEHEHUS IUIOTHOCTH aTMOC(hephl ¢ BHICOTON U
mopsa. Ilpubopel mia wu3MepeHus]  3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT BBHICOTHI;
aTMOC(EpHOTO JaBJICHUS. ® pelIeHNue 3a/1a4 Ha pacuy€T aTMOC(EpPHOro JaBiIeHuUs;
U3y4EHHE YCTPOUCTBA OapOMETPaaHEPOUA.
JlericTBue JlelicTBUE JKHJIKOCTM W Tras3a Ha AKCIIEPUMEHTAJIbHOE OOHAPYKEHNE JEHCTBUS KUJIKOCTH U ra3a Ha
KUJKOCTH M raza | MOrpy>)k€HHoe€ B HUX  TeJoO. NOTPYKEHHOE B HUX TEJIO;
Ha Norpyk€xHHoe B | BelTankusaromas (apxumenoBa) | ® oONpeneieHUE BBITATKUBAIOLIECH CHIbL, ACHCTBYIOIIEH Ha TEJo,
HUX Teno. (7 4.) cuna. 3akoH Apxumena IlnaBanue NOTPYKEHHOE B KHUIKOCTb;
Ten. BozmyxomiaBanue. ® [IPOBEACHUE U OOCYXIEHUE OIBITOB, JEMOHCTPUPYIOIIHNX
3aBUCUMOCTb BBITAJKHBAIOLIEH CHJIbI, JEHCTBYIOUIEH Ha TEJIO B
KHUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUJKOCTh YACTU TENA U OT
IUIOTHOCTH >KMJIKOCTH;
® JCCIIEJJOBaHME 3aBUCHUMOCTM Beca Tejla B BoJEe OT 00bEMa
NOTPYKEHHOM B )KUAKOCTh YaCTHU TEJNa;
® pelleHHE 337a4 Ha NPUMEHEHUE 3aKOHa ApXHMena U YCIOBUSA
IJIaBaHUs TeN;
°

KOHCTPYMPOBAHUE apeoOMeETpa WM KOHCTPYMPOBAHUE JIOJAKH U
OIpeAeIIeHUE €€ rpy30H0AbEMHOCTH.

Pa3nen 5. Pa6oTa 1 MOIIHOCTD. DHeprus (12 4.)

Pabota u Mexanudeckast paboTa. MOIHOCTh. | ® SKCIEpUMEHTATILHOE ONpEeTICHUEe MEXaHWYECKON paboThl CHIIbI
MOIITHOCTB. (3 4.) TSUKECTH IIPU NAJEHUU TEJIa U CWIBl TPEHUS MPU PaBHOMEPHOM
MIEPEMEILICHUH TEJIA 10 TOPU3OHTAIBHON MMOBEPXHOCTH;
® pacy€T MOIIHOCTH, Pa3BUBAEMON NPU MOABEME 1O JIECTHUIIE;
pelIeHre 3a/1a4 Ha pacuéT MEXaHU4eCKOW paboThl U MOIIIHOCTH.
IIpocTeie [IpocTble MeXaHU3MBI: pblyar, OJIOK, ONpENEIICHUE BBIMIPHIIA B CHJIE IPOCTBIX MEXAaHW3MOB Ha
MexaHu3Mbl. (5 4.) | HakmoHHas 1IockocTh.  [IpaBwmiio IpUMEpe pbluara, MOJBWKHOTO U HEMOABUKHOTO OJIOKOB,
PaBHOBECHSI. HAaKJIOHHOU ITIOCKOCTH;
Poruara. Ilpumenenne mnpaBuiia | @ ucciieIOBaHUE YCIOBUs PABHOBECUS pblyara;
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paBHOBecHsI pblyara K  OJIOKY
«30710TO€  TPaBUJIO»  MEXAHUKHU.
KITA IIPOCTBIX MEXAaHU3MOB.

[IpocTeie MexaHU3MBI B OBITY U
TEXHUKE. PrIyaru B Tejie 4ejoBeKa.

OOHapy>KeHHE CBOWCTB MPOCTBIX MEXAHW3MOB B Pa3JIMYHBIX
WHCTPYMEHTAX W TMPHUCIIOCOOJCHUSX, UCIOJIB3yeMbIX B OBITY H
TEXHUKE, a TAKXKE B )KUBBIX oprann3mMax (MC — Guosorus);
AKCIIEPUMEHTAJILHOE JIOKA3aTEIbCTBO PABEHCTBA paboOT TMpHU
MIPUMEHECHUH TTPOCTHIX MEXAHU3MOB,;

onpexaenenue KIIJ[ Hak10HHOM MIJIOCKOCTH;

pEIICHUE 3aJa4 Ha MPUMEHEHUE MPaBUJIA PABHOBECHS pblyara u
Ha pacuét KII1JI

Mexaanueckas
sHeprus. (4 4.)

Kunernueckass u mOTEHIIMATIbHAS
sHeprus. IIpeBpaimieHue  OgHOIO
BHJla MEXAHUYECKOM DHHEPruM B
JIpyro. 3aKOH COXpaHEHUsI U
U3MEHECHUS YHEPTUM B MEXaHUKE.

OKCIIEPUMEHTAIBHOE OTIpE/eIiCHHe M3MEHEHUS KUHETHYECKOW U
MOTEHIIMANIBHOW DSHEPIMHM Tella TMPU €ro CKaTbIBAHUHM  T10
HAKJIOHHOM TJIOCKOCTH;

dbopMyIMpoBaHKE HA OCHOBE UCCIIEI0OBAHUS 3aKOHA COXPAaHEHUS
MEXaHUYECKOUN SHEPIUH;
O00CYyXJI€HUE TPaAHUI]
DHEPTHUH;

pElIeHHe 3aJ1a4 C UCTOJIb30BAHNEM 3aKOHA COXPAHEHUS DHEPTUU

IIPUMCHUMOCTH  3aKOHa COXPaHCHUA

PesepBHoe Bpems. (3 4.)

kJacc (68 4.)

Temarnueckuii
0JIOK, TEMBbI

OcHOBHOE coiepKaHue

OcHoOBHBIE BH/bI 1€ATEJILHOCTH 00y4AK0IIUXCH

Paznen 6. TeruioBble siBieHust (32 4.)

Crpoenue
CBOMCTBA
Bemiectna. (7 4.)

Crpoenue BEILIECTBA. OnbITh,
JTIOKQ3bIBAIOIIME ATOMHOE  CTPOCHHE
BEIIECTBA. TEIIOBOE JBUKEHUE ATOMOR
U MOJIEKYJl. BpOyHOBCKOE JBUXEHHUE,
HMuddy3us B razax, XHUIAKOCTAX U
TBEpPIBIX  Tenax. B3auMojencTtBue
YaCTHUL] BEILIECTBA. ArperaTHsbie

HaOJIIOJEHUE C IOMOILBIO COXPAaHHBIX aHAJIM3aTOPOB C TOMOLIBIO
COXpaHHBIX  AHAJU3aTOPOB M  MHTEpIPETAaIUsi  OMbITOB,
CBUJICTEIBCTBYIOIIMX 00 AaTOMHOMOJIEKYJSIPHOM  CTPOCHHHU

BEIIECTBA: OMBITHI C PACTBOPCHUEM Pa3TUYHBIX BEIICCTB B BOJIC;
pelieHre 3a7ad 1O OLEHWBAHWIO KOJIMYECTBA AaTOMOB WM
MOJIEKYJI B €AMHUIIE 00BEMA BEIIECTBA;

OIICHKA YOeIUTEIHbHOCTH 3THX 00OCHOBAHUIA;
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COCTOAHUA BCIICCTBA.
CTPOCHUS TBCPABIX TCII, )I(I/I,Z[KOCTeﬁ u
Ia30B.

MOJIEKYJISIPHO-KHHETHUYECKHUX
MPEICTABICHUM.

Monenn

OOBsiICHEHHE CBOMCTB Ta30B,
PKUJIKOCTEH W TBEPJBIX T Ha OCHOBE

00BsicCHEHHE OPOYHOBCKOTO JBMKECHUS, sIBIeHUA U Py3uu;
00BSICHEHHE OCHOBHBIX Pa3IMYUil B CTPOCHUU Ta30B, )KUJIKOCTEH
Y TBEPJIBIX TEJI,

IOPOBEJCHUE  ONBITOB IO  BBIPALIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WM Caxapa;
IPOBEICHHE U OOBSICHEHUE ONBITOB, JIEMOHCTPUPYIOLIUX

KaNWUISIPHBIC SIBJICHUS U SIBIICHHE CMAaUMBaHMUS;
OOBACHEHHE PONM KaMWUISPHBIX SIBICHUW JJISl TMOCTYIUICHUS
BOJbI B opranusm pactenuit (MC — Guosnorus);

HaAO0JIIO/ICHHUE C TTIOMOIIBI0 COXPAHHBIX AaHAJIM3ATOPOB C TOMOIIBIO
COXpPaHHBIX aHAJIM3aTOPOB, MPOBEJICHUE U OOBSCHEHHE OIBITOB
0 HAOJIOJICHUIO TEIJIOBOTO PACUIMPEHUs Ta3oB, KUAKOCTEH U
TBEPABIX TEII,

OOBACHEHHE COXpaHEHHs O00BbEMa TBEPABIX TEN, TEKY4YEeCTH
KUJKOCTH (B TOM YHCIE, Pa3HULBI B TEKYyYECTH IJIsI Pa3HBIX
KUIKOCTEH), TaBIIEHUs ra3a;

MPOBEICHUE  ONBITOB,  JAEMOHCTPUPYIOIIUX  3aBUCUMOCTH
NABJICHUS BO3JAyXa OT €ro o0ObéMa U HarpeBaHus WIH
OXJIAKJICHUS,

AHAJIN3 TPAKTUYECKUX CUTYallMi, CBSA3AaHHBIX CO CBOWCTBaMU
ra3oB, JKUJKOCTEN U TBEPABIX TEIN.

TemnoBbie
nporiecchl. (23 4.)

Temneparypa. CBsi3b TeMIlepaTypbl
CO CKOPOCTBIO TEIUIOBOTO IBHKECHUS

gacTuill.  BHyTpeHHsIsT ~ SHeprus.
CrnocoObl  M3MEHEHUsi BHYTpPEHHEU
HEPTHH: Terionepeaya U
COBEpLIEHUE paboTHI. Bunpr

TCIIonCpeaaun: TCIIOIIPOBOAHOCTD,
KOHBCKIUS, U3JTYYCHHUC. KomuecTBo

000CHOBaHUE MPaBUII U3MEPEHUSI TEMIIEPATYPHI;
CpPaBHEHHME PA3IUYHBIX CIIOCOOOB  HM3MEPEHUS U
TEMIIEPATYPHI;

HaOJII0JIEHNE C TOMOIIBIO COXPAaHHBIX aHAJTU3aTOPOB C TOMOUIBIO
COXpaHHBIX  AHAJU3aTOPOB U  OOBSICHEHUE  OMbITOB,
JEMOHCTPUPYIOIIMX W3MEHEHUE BHYTPEHHEW SHEpPruM Teja B
pe3ynbTaTe Terjaonepenayn U padoThl BHEIIHUX CHUIT,
HaOJII0JIEHUE C MTOMOIIBI0 COXPAaHHBIX aHAIU3ATOPOB C TOMOUIBIO

IIKaja
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TEIUIOTHI. YJelbHas TeII0EMKOCTh
BEIECTBA. TermIooOMEH M TEIIOBOE
paBHOBecHE. YPaBHEHHE TEIJIOBOTO

OastaHca. [1naBnenue u
OTBEpJICBaHUE KPHUCTALUTUIECKUX
BEIIICCTB. VY nenbHas TETIIOTa
wiasnenus.  [lapooOpa3oBanue

koHjieHcarus. Mcnapenune Kunenwue.
VY nenpHas TeIioTa mapooopa3zoBaHMUs.
3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS
oT aTMoc(hepHOTo JTaBJICHUSI.
Brnaxnoctb  BO3gyXa. DHeprus
TOILIMBA. VY nenbHas TeIIoTa
CrOpaHus. [IpuHummner  pabOTHI
TEIUIOBBIX JIBUTATEIICH. KIIJI
TEIUIOBOTO  ABHTaTens. TemaoBbie
JIBUTATEIN M 3allATa OKPYNKAOUIEH
cpenapl. 3aKOH  COXpaHEHHS |
TIpeBpaIEHUs SHEPrUu B
MEXaHUYECKHX u TETIOBBIX
MpoIleccax.

COXPaHHBIX aHATU3aTOPOB U OOBSICHEHHE OMBITOB, OOCYKIEHHUE
NPAKTHUYECKUX CUTYaIHil, TEMOHCTPUPYIOIINX PAa3TUYHbIC BUIIbI
TEIUIONEPEIaun: TEMIONPOBOIHOCTD, KOHBEKIIMIO, H3ITYUCHUE;

UCCIICIOBAHUE SIBJICHHMSI TEIJIOOOMEHa TMpU  CMEIIMBAaHUU
XOJIOJHOW U TOPSIYEN BOBI;
HaOJIIOJICHWE C  TOMOIIBID  COXPaHHBIX  aHaJW3aTOpPOB

YCTAaHOBJICHHUSI TEIJIOBOTO PABHOBECHUS MEXIy ToOpsued W
XOJIOAHOM BOJIOM;

omnpeelieHue (M3MEPEHHE) KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO
BOJIOM MpH TEIIOOOMEHE ¢ HarpeThiM METaUTMYECKUM
UIUHIPOM;

omnpeneneHue (M3MepeHre) yaelIbHON TeT0EMKOCTH BEIlIeCTBA;
pelieHre 3ajad, CBSI3aHHBIX C BBIYUCICHHEM KOJUYECTBA
TEIJIOTHI ¥ TETUTIOEMKOCTH TIPH TETTIOOOMEHE;

aHAJIN3 CHUTYyallMil MPAaKTHYECKOTO WCIOJIB30BAHUSA TETUIOBBIX
CBOWCTB BEIIECTB M MaTEpHAJIOB, HalpuMep, B IEAX
SHEProcOEPEKEHUS:  TEIUIOM3OJISIIMS,  JHEeprocOeperarome
KPBIIIH, TEPMOAKKYMYJIATOPHI U T [I;

HAOJTFOICHUE C TOMOIIBIO COXPAHHBIX aHAJTU3aTOPOB SIBICHHM
UCTIaPCHUS ¥ KOH/ICHCAIIHH;

UCCJICIOBAaHUE TIPOIlecca HWCMApPEHUST PA3IMYHBIX KUIAKOCTEH.
OObsicHEeHUE SBJICHUN WCTApEeHUs W KOHACHCAIIMM Ha OCHOBE
ATOMHOMOJIEKYJISIPHOTO YUCHUS,

HAOJIOZICHHE C TIOMOIIBI0O COXPAaHHBIX aAHAJIM3aTOPOB U
OOBSICHEHHE TIpoIlecca KHUIIEHUS, B TOM YHCIE 3aBUCHMOCTH
TEMITepaTyphbl KHTICHUS OT JIaBJICHUS;

onpeesieHue (M3MepeHne) OTHOCUTENILHON BIIAXKHOCTH BO3/TyXa;
HAOJIIOICHUE C TIOMOIIBI0 COXPAHHBIX AHAIM3ATOPOB IpoIlecca
TUTABJICHUS] KPUCTANTMYECKOTO BEIIECTBA, HATIPUMED, JIbJIA;
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CpPaBHEHHME TIPOIIECCOB IUIABJICHUS KPHUCTAJUIMYECKUX TEI U
pa3MATYEeHUs MIPU HAarpPEeBaHWU aMOP(HBIX Tell;

onpeesieHue (M3MepPEeHne) yaeIbHON TeTUIOTHI IUIaBJICHUS JIbJ1a
0OBSCHEHHE SIBJICHUI TUIABJICHUS] M KPUCTAILTU3AIMKU HAa OCHOBE
aTOMHOMOJIEKYJIIPHOTO YUEHUS;

pellleHre 3a/ay, CBS3aHHBIX C BBIYUCIEHHEM KOJHYECTBa
TEIUIOTHl B TMpoOIleccax TEIUIONepeaaul MpU IUIABICHUU U
KpUCTaIU3aIUH, UCTIAPEHUU U KOHCHCAIIUH;
aHAJIM3 CHUTyallMid MPaKTUYECKOro MPUMEHEHUs
IUIaBJIEHUST M KPUCTAUIM3allUM,  HalpuMmep,
CBEPXYHCTHIX MAaTEPUAJIOB, COJIEBAs IPEIKa U Jp.;
aHanu3 paboThl M OOBACHEHHE TMPUHIIMIA JIEHCTBUS TETIOBOTO
JIBUTATEIS,

BBIUMCJICHUE KOJMYECTBA TEIUIOTHI, BBIIEISIONIETOCS IPU
CrOpaHUU PA3IUYHBIX BUJI0B ToruMBa, U KIITJ1 nBurarens;
OOCYXXJI€eHHE SKOJOIMYECKHX TOCJIEICTBUNA HUCHOIb30BaHUS
JBUTATENCH BHYTPEHHETO CTOpaHus, TEIUTOBBIX u
ruapoasiekTpoctaniiui (MC — skoiorusi, Xumusi).

SIBIICHUU
TOJIyYCHHUE

Pa3aen 7. DJleKTpHUecKHe H MAaTHUTHBIE sIBJeHN (35 4.)

DJIEKTPUUECKUE
3apsbl.
3apsiKeHHBIE Tea
u ux
B3aUMO/ICVICTBHE.

(7 4.)

DneKkTpu3anus JBa  poma
ANEKTPUUYECKUX 3apsa0B.
BzaumonencTBre 3apsiKEHHBIX Tl
3akoH KynoHa. Dnekrpuueckoe moiie.

TCJI.

[TpuHIMI CYIEPHO3ULIIH
AJIEKTpUYEeCKUX Tmojier. Hocurenu
AIEKTPUUECKUX 3apsaa0B.
DJIeMEHTapHBIN AIEKTPUYECKUI
3apsi. Ctpoenue aToMma.

[IpOBOAHUKHN U TUAIEKTPUKU. 3AKOH

HaOJIOJIEHWE C  TMOMOIIBIO
MIPOBEJICHUE OINBITOB 1o
COINPUKOCHOBEHUHU U UHAYKIHUEH;

HaOJIIOJICHHE C TOMOIIBI0 COXPaHHBIX AHAJIM3ATOPOB U
OOBSICHEHUE B3aUMOJICHCTBUS OJHOUMEHHO U Pa3HOUMEHHO
3apsKEHHBIX TEJT,

00BbsICHEHHE IPUHITUIIA ICHCTBUS AJIEKTPOCKOIIA,

00BsSICHEHHE SBICHUI 3JICKTPU3AIIMN TP COMPUKOCHOBESHUH T
M UHAYKOUEH C HCHOJIB30BAHUEM 3HAHUKM O HOCHUTEIX
AJICKTPUYECKHUX 3aPsJIOB B BEIIIECTBE;

COXpPaHHBIX
ANEKTpU3aALUU

AHAJIU3aTOPOB U
T€JI  IIpHU
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COXPaHEHUS PICKTPUUYECKOTO 3apsiia. | ® pacrmo3HaBaHME€ U OOBSICHEHHE SBJICHHM JJIEKTpU3AlUUd B
IIOBCEHEBHOM JKU3HM;
® HaOJIOJEHUWE C I[IOMOIIBI0 COXPAaHHBIX AaHAJIU3aTOPOB U
OOBSICHEHUE OIIBITOB, WJUIIOCTPUPYIOUINX 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsiaa;
® HaOJIIOJIEHUE C TIOMOIIBIO COXPAHHBIX aHAIM3aTOPOB OMBITOB IO
MOJIEJIMPOBAHUIO CUJIOBBIX JIMHUW AJIEKTPUUECKOTO TOJS;
® yccle0oBaHUe JAEHCTBUSA JIEKTPUYECKOIrO TOJI Ha MPOBOJIHHUKHU
U TUDJICKTPUKH.
DNEeKTpUYECKAN OnekTpuyecKuif  TOK.  YCJOBHs | ® HaOJIOIEHUE C MOMOIIBIO COXPAaHHBIX aHAIU3aTOPOB PA3IUYHBIX
TOK. (22 4.) CYILECTBOBAHHSI AIIEKTPUYECKOTO BUJIOB JIEUCTBUS D3JIEKTPUUYECKOTO TOKa M OOHApYyXKEHHE 3THUX
TOKa. VICTOUHHKM IMOCTOSSHHOTO TOKA. BUJIOB JICVICTBUS B TOBCEAHEBHOM KU3HU;
JlelcTBUSL ~ 3JEKTPUYECKOTO  TOKa | ® cOOpKa M UCIIBITAHUE SJIEKTPUUECKOM 1I€TIH MOCTOSIHHOTO TOK;
(TemoBoe, XUMHYECKOE, MArHUTHOE). | ® HM3MEpeHHUe CUIIbl TOKA aMIIEPMETPOM;
DNEKTPUYECKUA TOK B KUJIKOCTSIX U | ® H3MEPEHHE JJIEKTPUUECKOTO HAMIPSKEHUS BOJIbTMETPOM;
razax. Onekrtpuyeckas wuenb. Cuna | @ mpoBeleHHEe U OOBACHEHHE OMNbBITOB, JE€MOHCTPHPYIOLIUX
TOKa. ODJIEKTPUYECKOE HaIpsKEHUE. 3aBUCUMOCTD 3JIEKTPUYECKOTO COIMPOTHUBIICHHS MPOBOJHUKA OT
ConpoTuBiieHue MPOBOIHUKA. €ro JJIMHBI, IJIOIIAIM ONEPEYHOr0 CEUEHUS U MaTepHaa;
VY aenbHOE CONPOTUBICHUE BEILIECTBA. | ® KCCIEIOBAHUE 3aBUCUMOCTH CHJbl TOKA, MPOTEKAIOLIEro 4Yepe3
3akoH OmMa [ ydacTKa LenH. pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPAa W HANPSIKEHUS Ha
[TocnenoBarenbHOe W NapaJlIENbHOE pE3HCTOPE;
COeMHEHNE MPOBOJHUKOB. Pabora u | ® mpoBepka npaBuia CJIOXKEHUS HaIpsSHKEHU I npu
MOIIIHOCTh  AJIEKTPUYECKOr0  TOKa. NIOCJIEOBATEIBHOM COEAMHEHUH JIBYX PE3UCTOPOB;
3aKkoH Jlxoyns—JleHua. | @ mpoBepka npaBWwiIa ISl CWIBlL TOKAa IMpPU HapaJIeIbHOM
DJEeKTpOnpoBoKa W MOTpeOUTENH COEIMHEHHUH PE3UCTOPOB;
AIIEKTPUYECKOW DJHEpruv B OBbITY. | ® aHaNU3 CHUTyallMil MOCIEAOBATEIBHOIO M  MapajuIebHOTO
KopoTtkoe 3ambikaHue. COEIMHEHHUSI TPOBOJIHUKOB B JJOMAIIIHUX YJIEKTPUUYECKUX CETSIX;
® pelleHue 3ajad ¢ HUCMojib30BaHWeM 3akoHa Oma u Qopmyn

pacuéra JIEKTPUYECKOTO CONPOTHUBJIEHUS npu
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NOCJIEAOBATEIBHOM U NAPAILJIEIBHOM CO€IMHEHNHU IPOBOIHUKOB;
omnpeneieHue padoThl ANEKTPUUYECKOr0 TOKA, IMPOTEKAIOIIETO
4yepes pe3UcCTop;

ONnpeaeIeHNe MOUTHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISIEMON Ha
pE3UCTOpE;

UCCIICOBAHUE 3aBUCUMOCTHU CHJIbI TOKA YEPE3 JIAMIIOYKY OT
HaIpsDKECHMS HA HEW;

onpenenenne KIIJ[ narpesarens;

UCCJeI0BaHNE NMPe0OpPa30BaHMS YHEPTUU TIPU MOIBEME TPy3a
AJIEKTPOJIBUTaTEIEM;

OOBSICHEHHE YCTpOIICTBA M NpPUHLHUIA JCHCTBUS JIOMAIHUX
AJNIEKTPOHArpeBaTENbHBIX TPHUOOPOB;

OOBSICHEHHE TPUYMH KOPOTKOI'O 3aMbIKaHHUA M TPUHIMIA
NEUCTBUSA IIJIAaBKUX MTPEAOXPAHUTEIICH;

peuIeHue 3a/1a4 ¢ UCI0JIb30BaHueM 3akoHa Jhxoyisa-JIeHna;
HAOJIOIGHWE C  TOMOIIBIO  COXPAaHHBIX  AHAJIM3aTOpPOB
BO3HUKHOBEHUS DJIEKTPUUECKOr0 TOKA B dKUJKOCTH.

MarauTtHbie
sBienns. (6 4.)

[locTositHHEIE MAarHUTEIL.
B3aumoneiictBue MOCTOSTHHBIX
MAarduToB. MarsutHoe oJIE.

MarnutHoe 1moJie 3eMJIM U €ro
3HAUCHUE [JI1 JKM3HH Ha 3emie.
OneiTr Opcrena. MarautHoe moJe
ANEKTPUYECKOTO TokKa. [IpumeHneHue
AJIEKTPOMArHUTOB B TEXHHKE.
JleicTBME MarHMTHOTO TIIOJII  Ha
MIPOBOJIHUK c TOKOM.
DJIEKTPOIBUTATENb IIOCTOSIHHOTO
TOKa. Hcnonp3oBaHue

WCCIICIOBAHHNEC MArHUTHOTO  B3aWMOJCHUCTBUS
MarHuTOB;

U3yYCHUE MarHUTHOTO TIOJIS TIOCTOSIHHBIX MarHUTOB IPH HX
00bEIMHEHUH U Pa3/IeTICHUN;

NPOBEJICHUE ONBITOB TI0 BU3YAJIM3AIMH IO TIOCTOSTHHBIX
MarHUTOB,;

U3yUYCHUE SIBJICHUS HAMarHUYHBaHKS BEICCTBA,

UCCIICIOBAHHUE JICHCTBUS DJJICKTPUYCCKOTO TOKA Ha MAarHUTHYIO
CTPEJIKY;

IPOBEJCHUE OIBITOB, JICMOHCTPUPYIOIIMX 3aBUCUMOCTH CHJIBI
B3aMMOJICHCTBHS KaTyIIKK C TOKOM W MarHuTa OT CHJIBI U
HaIpaBJICHUS TOKA B KaTYIIKE,

ITOCTOAHHBIX
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ANEKTPOABUTATENEN B TEXHUUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

aHanu3 CUTyalnu IIPAKTUYECKOIO IIPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHMYECKHX YCTPOWCTBAX,
IPOMBIIIEHHOCTH, METULIMHE);

oOpamenusi. JluHelHass M yrioBas

® [3y4yEHUE ICUCTBHUS MarHUTHOTO OJISl HA IPOBOAHUK C TOKOM;
® [3yuYeHUE JEHCTBUS DIICKTPOABUTATEIIS;
e u3Mmepenue KII/I anexTpoaBurarenbHON yCTAHOBKY;
® pAcno3HaBaHME WM  AHAJIW3  PA3NIMYHBIX  NPUMEHEHHH
AJIEKTPOIBUraTeNel (TpaHCopT, OBITOBBIE YCTPOICTBA U JIp.).
PesepBHOe Bpems (3 4.)
10 kJacc (102 v.)
TemaTunueckuit OcHOBHOe coiep:KaHue OcHOBHbBIE BHABI 1eATEJIbHOCTH 00yUAKOIINXCH
0JI0K, TEMA
Pa3nen 8. Mexannueckue siBiieHust (40 4.)
Mexanudeckoe Mexannueckoe JBU)KCHUE. | ® aHaiu3 M OOCYXJECHHE DPA3IMYHBIX MPUMEPOB MEXaHHUYECKOTO
JIBUKEHHE U MartepuanbHast  Touka. Cucrema JIBUKECHMUS,
CIIOCOOBI €ro OTCUéTa. OTHOCUTENBHOCT | ® 00CYXJE€HHE TpaHUI] MPUMEHUMOCTH MOJEIH «MaTepuasibHas
orucanwus. (10 4.) | MexaHHUYECKOTO JBUYKEHUS. TOYKaY;
PaBHOMepHOE OPSIMOJIMHEWHOE | ® ONHUCAHHE MEXAHMYECKOTO ABMKEHUS Pa3IMYHBIMH CIOCOOaAMU
JBUKEHUE. HepaBnomepnoe (ypaBHeHuUe, TabiuLa, rpaduk);
npsIMOJIMHEHOE ABIKeHue. CpenHsis | @ aHanu3 IKU3HEHHBIX CHTyallui, B KOTOPBIX MPOSBISETCS
M MIHOBEHHAs CKOpPOCTh Tella Mpu OTHOCUTEIBHOCTh MEXAaHUUYECKOTO JIBUIKECHHUS;
HEpaBHO MEpPHOM JIBIKEHUU. | ® HaOJIOJEHUWE €  TOMOINBI0  COXPAaHHBIX  AaHAJIM3AaTOPOB
Yckopenue. PaBHOYCKOpeHHOE MEXaHUYECKOTO JIBM)KEHHUSl Tella OTHOCUTENIbHO Ppa3HbIX Tel
PSIMOJIMHEHHOE JBUKEHUE. OTCUETa;
CBoOogHOE  mMajeHue. OmnbITel | ® CpaBHEHHE MyTEH U TPACKTOPHUM IBUKEHHSI OJHOTO M TOTO Ke
[anunes. PaBHOMepHOE JBUXEHHE TEJIa OTHOCUTENILHO Pa3HbIX TN OTCUETA;
no okpyxHoctu. [lepmon u yvacrora | @ aHanu3 Tekcta [amumes 00 OTHOCHUTENBHOCTH JIBHXKEHUS;

BBINIOJIHEHHE 33JIaHUM 10 TEKCTY (CMBICIIOBOE UTEHHE);
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ckopoctu.  lleHTpocTpemurenpHoe
YCKOpEHHE.

OTIpeNIeICHNE CpPEIHEH CKOPOCTH CKOJBKEHUS Opycka WiH
JBIDKCHUS IIapUKa 10 HAKJIIOHHOM TJIOCKOCTH;

aHaIN3 M 00CYXKJEHUE CTIOCOOOB MPUOMMKEHHOTO OMPEISICHIS
MTHOBEHHOM CKOPOCTH;

OTpeJIeIeHe CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIapuka B
YKUIKOCTHU, MOJICITH AIEKTPHIECKOTO aBTOMOOWIIS U T. 11.);
ONpPEAECICHUE MYyTH, MNPOUAEHHOrO 3a JaHHBIM MPOMEKYTOK
BPEMEHU, U CKOPOCTU Teja MO IpaduKy 3aBUCUMOCTH IyTH
PaBHOMEPHOTO JIBUJKEHUSI OT BPEMEHU;

00CYXXJICHHE€ BO3MOXHBIX TMPUHIIMIIOB JCHCTBUA NPHUOOPOB,
U3MEPSIONINX CKOPOCTh (CIUIOMETPOB);

BBIYMCJIEHHE TMYTHU U CKOPOCTU TMPU PABHOYCKOPEHHOM
MPSMOJIMHEWHOM JIBU>KEHUU TENA;

ONpEeNIeNICHHE MPONAEHHOTO MyTH U YCKOPEHUS JBUKECHUS Tella
no TrpaduKy 3aBUCUMOCTA CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBUKEHUA TeJIa OT BPEMEHHU;

OMpeIeNICHHE YCKOPEHUS TeJla MPU PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM MJIOCKOCTH;

U3MEpeHUue Tepuoja W  4YacTOThl OOpalleHuss Tejaa To
OKPY>KHOCTH;

ONpENICJICHHE CKOPOCTH PABHOMEPHOI'O JIBUKEHHUS Tella 10
OKPY>KHOCTH;

pelieHre  3aJa4 = Ha  ONpeAcsieHWEe  KUHEMaTUYeCKHUX
XapaKTePUCTUK MEXAHUYECKOTO JIBMXKEHUS pa3JIUYHbIX BUJIOB;
pacro3HaBaHWE W MPHUOIMKEHHOE OMUCAHWE PA3IMYHBIX BHUJIOB
MEXaHMUYECKOTO JABWKEHHS B IPUPOJIC U TEXHUKE (HA MpUMeEpax
CBOOOJTHO TAIAFOIIHX TEJ, IBIKCHHS )KUBOTHBIX, HEOECHBIX Tell,
TPAHCIIOPTHBIX CPEJICTB U JIP.).

B3aumoneiictBue

[IepBbii 3axkoH HeroTona. Btopou

HaOJIIOJICHUE C TOMOIIBK COXPAHHBIX AaHAJIU3aTOPOB W
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ten. (20 4.)

3akoH Hsrorona. Tpernit 3axoH
Herorona. Ilpunuun cynepno3unuun
cui. Cuna ynpyroctd. 3akoH ['yka.
Cuna  TpeHus:  cwia  TPEHHS
CKOJIBKECHMS, CUJa TpPEHHS IOKOS,
apyrue BUIbl TpeHus. Cuia TsKecTu
U 3aKOH BCEMHPHOI'O TITOTEHUS.
VYckopeHne CBOOOAHOrO  MAJCHMS.
JIBrkenue 1uta”Her BOKpyr CouHOa.
[lepBag  KOoCcMHYECKast  CKOPOCTb.
HesecomocTh 51 IIEPErPY3KHU.
PaBHOBecHE MaTepUalbHONM TOYKH.
AOGCOIIOTHO TBEpIOE TEJIO.
PaBHoBecue  TBEpHOrOo - TEema ¢
3aKpPEIUIEHHOM  OCBhIO  BpAILICHHS.
MowmeHnT cuiibl. L{eHTp TsKecTH.

00CYX/ICHHE OTBITOB C JIBIKEHHWEM Tella TPH yMEHBIICHUH
BIIUSHUS APYTUX TEJI, TPENATCTBYIONIUX JABUKEHUIO;

aHanu3 Tekcra [ammnes € ONMCAaHUEM  MBICIEHHOIO
AKCIIEPUMEHTA, 000OCHOBBIBAIOLLETO 3aKOH WHEPIUY;
BBITIOJTHEHUE 3a/IaHUH IO TEKCTY (CMBICIIOBOE UTEHUE);
00CyX/IeHHE€ BO3MO>KHOCTH BBINOJHEHUS! 3aKOHA WHEPIUHU B
pa3JIMYHBIX CUCTEMAX OTCUETA;

HAOJIOZICHWE C TIOMOLIBIO COXPAaHHBIX AHAJIU3aTOPOB U
00CYXKJIEHHE MEXaHUYECKUX SIBJICHUU, TPOUCXOJIAIINUX B CUCTEME
orcu€ta «Temexka» mnpu €€ pPaBHOMEPHOM H YCKOPEHHOM
JIBI)KEHUU OTHOCUTEILHO KaOMHETa (PU3UKHU;

JNEUCTBUS C BEKTOPAMU CUJI: BBIITOJIHEHUE 3aIaHUH IO CIIOKEHUIO
Y BBIYUTAHUIO BEKTOPOB;

HAOJIOICHHE C TMOMOIIBIO COXPAHHBIX AHAJIU3aTOPOB W/WIH
MPOBEJCHNUE  OMBITOB,  JIEMOHCTPUPYIOIIUX  3aBHUCUMOCTH
YCKOPEHUSI TeJla OT MPUII0KEHHOM K HEMY CUJIbI MU MaCChl Tea;
aHalIu3 U OOBACHEHHE SIBJICHUI C HCIHOJb30BAHUEM BTOPOIO
3akoHa HrroTOHA;

pelieHure 3aja4 ¢ UCIoJIb30BaHUEM BTOpPOro 3akoHa HeroToHa H
npaBuia CIOXKEHUS CHII;

OIIPEAEIICHUE )KECTKOCTU IIPYKUHBI,

aHaJIM3 CUTyallud, B KOTOPBIX HAOJIOJAIOTCS  YNpYyTHE
nedopManum, 1 uX 00bSICHEHHUE C UCIIOJIb30BaHUEM 3akoHa ['yK;
pelIeHue 3a/1a4 ¢ UCNoJab30BaHueM 3akoHa ['yka;

UCCIIEIOBAaHNUE 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI
HOPMAaJIbHOTO JABJICHUSI. OO6cyxnenue pEe3yIbTaTOB
UCCIIEIOBAHUS;

onpeneneHue KodhpuireHTa TpeHMs CKOJIbKCHHUS;

U3MEPEHUE CUIIbI TPEHUS OKOS;
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perieHune 3a1a4 ¢ UCIOIb30BaHUEM (DOPMYIIBI TSI CHUJIBI TPEHUS
CKOJIBKCHUS;

aHaJIN3 JIBIXKCHUS TEJT TOJIBKO O] JEHCTBUEM CHUIIBI TSHIKECTH —
CBOOOHOTO TIA/ICHUS;

00BsICHEHNE HE3aBUCUMOCTH YCKOPEHHUS CBOOOTHOTO MaICHUS OT
MaccChl Tela;

OTICHKA BEJIUYHMHBI CHJIBI TATOTEHUSA, ACUCTBYIOIICH MEXITy
IBYMsI TeIaMu (IJ11 pa3HbIX Macc);

aHaJM3 JBW)KCHUA HEOECHBIX TeJl TOJ JEHCTBUEM CHIIBI
TATOTEHUs (C HMCIOJIb30BAHUEM JOTOJHUTEIbHBIX HCTOYHUKOB
uHbopMaIum);

pelieHrne 3aJad ¢ HCIOJIb30BAaHMEM 3aKOHA BCEMHPHOTO
TATOTEHUS U (POPMYJIIBI JIJIsl pacuéTa CUIIbI TSHKECTH;

aHAJIN3 OPUTHMHAIBHOTO TEKCTA, OMHUCHIBAIOIIETO MPOSBICHUS
3aKOHA BCEMUPHOTO TATOTEHUS; BHIMOTHEHUE 3aJJaHUH IO TEKCTY
(CMBICTIOBOE UTEHUE);

HAOMIOJICHUE C TOMOIIBI0O COXPAaHHBIX AaHAU3aTOPOB U
00CyX/ICHHE OIBITOB 110 M3MEHEHHUIO BECa Teja MPHU YCKOPESHHOM
JBIKEHUU;

aHaJIN3 YCIOBUN BO3HUKHOBEHHSI HEBECOMOCTHU U MIEPETPY3KU;
pelieHne 3aJad Ha OIpeJesieHHe Beca Tella B Pa3IMYHbIX
YCIIOBHUSX;

aHaJINU3 CUJI, ICUCTBYIONINX HA TEJO, MOKOsIIeecs Ha OTIOPE;
ompe/eeHUE IEHTPa TSHKECTH Pa3TUYHbBIX TEJl.

3aKOHBI
coxpanenus. (10 4.)

120100211V Tena. N3menenne
uMIyabca. WMmynbc cunbl. 3aKkoH
COXpaHEHHUs UMIyJbca. PeakTuBHOE
IBI>KeHUE. MexaHuueckas padoTa u
MoITHOCTh. PaboTa cuil TshkecTH,

HAOJIOICHWE C TIOMOLIBIO COXPAHHBIX AHAJIU3aTOPOB U
00CYXJIEHUE OIBITOB, AEMOHCTPUPYIOIIUX MEpeaady UMITYJIbca
IIPU B3aUMOJICVCTBUM TEJI, 3aKOH COXPAaHEHUs WMIIYJIbCa IPU
aOCOJIIOTHO YIIPYTrOM M HEYIIPYTOM B3aUMOJCHCTBUU TEIT;

aHAJIU3 CUTyallud B OKPYXKAIOLIEH XU3HU C HUCIOJIb30BAHUEM
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yOpyroctu, TpeHus. CBA3b SHEPTUU U

pabotel. IloTeHunanpHas BSHEPrus
Tena, MOAHATOrO HaJl MOBEPXHOCTHIO
3emuid.  lloTeHumaneHas — dHeprus
cKaToM mpykuHbl. KuHeTtnueckas

sHeprus. Teopema O KHHETHUYECKOM
DHEPI'UH. 3akoH COXpaHEHUSA
MEXaHUYECKON JHEPTUM.

3aKOHA COXPaHEHUs UMITYJIbCA;

pacIO3HaBAaHUE SIBJIICHUSI PEAKTUBHOTO IBHWKECHUS B INPUPOJAE U
texHuke (MC — Ouonorus);

IIPUMEHEHUE 3aKOHA COXPAaHEHWs UMITyJbca JUIsl pacuéra
pE3yJIbTaTOB B3aWMOJAEHUCTBUS Tel (HA MpPUMEpPax HEYIPYroro
B3aUMOJICUCTBHS, YIPYroro LEHTPAIbHOIO B3aMMOJEHCTBHS
JBYX OJIMHAKOBBIX TEJI, OJJHO U3 KOTOPBIX HEMOBUKHO);
pelIeHne 3a7a4 C HCIOJb30BAHWEM 3aKOHA COXPaHEHUs
UMITYJIbCA;

onpeneraeHrue padoThl CHIIbI YIPYrOCTH IpPH MOABEME Tpy3a C
UCIOJIb30BaHUEM HEIOIBHIKHOTO U TIOJIBUKHOTO OJIOKOB;
U3MEPEHUE MOIIHOCTH;

U3MEPEHUE MOTECHIMAIIBHON YHEPTUM YIIPYTO 1e(hOPMUPOBAHHOMN
IPYXXUHBI,

U3MEPEHUE KUHETUYECKON HSHEPIUM Tena N0 JJIMHE TOPMO3HOTO
nyTH;

OKCIEPUMEHTAIIBHOE CPAaBHEHUE W3MEHEHHUs IOTECHIUAIBHOM H
KMHETUYECKOW DJHEPIrUi Tella NPHU JBWKEHUHW IO HAKIOHHOU
IIJIOCKOCTH;

DKCIEPUMEHTAJIbHAS IIPOBEpKA 3aKOHa
MEXaHUYECKOM SHEPTUH NPU CBOOOIHOM MaJICHUH;
IIPUMEHEHHUE 3aKOHA COXPAHEHUS MEXaHWYECKOM DHEPruu IS
pacuéra NOTEHIUATIBHOW U KUHETUYECKOW DHEPTUH Tena;
peleHne 3a7a4 C HCIOJb30BAHWEM 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPTHH.

COXpaHEHUs

Paznen 9. Mexannyeckue Kojiedanust u BOJHbI (15 4.)

Mexanngeckue
kosebanus. (7 4.)

KonebarensHoe JIBIDKCHHE.
OcHoBHbIE XapaKTEePUCTUKHU
KoJieOaHW: TIepro/I, YacToTa,

HAOJTIOICHHUE C TIOMOIIBI0 COXPAHHBIX aHAIM3ATOPOB KOJI€OAHUN
Mo/ JEHUCTBUEM CHUJ TSDKECTH M YOPYTOCTH U OOHapyXKeHHE
10I00HBIX KOJIEOAHUN B OKPY’KAIOIIEM MHPE;
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aMIuiMTyna.  MaremaTtuueckuii  H aHanM3 Koyie0aHui Tpy3a Ha HUTU U HA TIPY)KUHE;
NPY>KUHHBIH MasITHUKH. ONpEeNEeTIeHUEe 4YacTOThl  KOJIE0OAaHUHM  MAaTeMaTHYeCKOro |
[IpeBparienue SHEPrun npu NPYKMHHOTO MasATHUKOB;
KOJIe0aTEIIbHOM JIBUKECHHH. HAOJNIOZICHWE C TIOMOLIBIO COXPAaHHBIX aAHAJIM3aTOPOB U
3aryxatoume KOJIeOaHUsl. 00BSCHEHHE SIBJIICHUS PE30HAHCA;
BrinyK1eHHbBIE KOJIeOaHMsI. UCCJIEIOBAaHUE 3aBUCUMOCTH MEPUO/Ia KOJIEOAHHI MTOABEIIEHHOTO
Pe3onanc. K HUTH Tpy3a OT JJIMHbI HUTH;
IpoBepKa  HE3aBUCHMOCTM  Tepuoja  KojiebaHuUM  Tpy3a,
MOABEILIEHHOIO K JIEHTE, OT MacChl Ipy3a;
HAOJIOJEHUE C TIOMOIIBI0O COXPAaHHBIX AaHAJIU3aTOPOB U
00CYyX/ICHHE  ONBITOB, JIEMOHCTPUPYIOIIUX  3aBUCUMOCTh
nepuoja KojieOaHuM MPYKMHHOTO MasiTHUKAa OT MaccChl Ipy3a H
MKECTKOCTH MPYKUHBL;
IPUMEHEHHE MaTEMATUYECKOT0 U MPYKUHHOTO MAaITHUKOB;
B KayeCcTBE MOJEJIEH JJIsl ONMCAaHUS KOJICOaAHUHM B OKPYXKaroIleM
MUDE;
pelieHne 3ajad, CBSI3AHHBIX C BBIYMCICHUEM WIIM OIIEHKOMN
4acTOTHI (Mepruojia) KojaebaHuu.
Mexanuueckue CpoiicTBa  MEXaHUYECKHMX  BOJIH. oOHapyXeHHE M aHaJM3 BOJHOBBIX SIBJICHUI B OKpYXKaloLIEM
BOJIHBL 3BYK. (8 u.) | JnuHa BosHBI MEeXaHMUYECKUE BOJTHBI MUPE;
B TBEPAOM Tele, CEHCMUYECKHE HaOJMIOJIEHNe C  [OMOIIBI0O  COXPaHHBIX  AHAJU3aTOPOB

BOJIHBI. 3BYK. ['DOMKOCTH 3ByKa H
BbICOTa TOHA. OTpaxkeHue 3BYKa.
NHuppa3Byk 1 yabTpa3BYK.

pactpoCTpaHEHUsT TPOJOJIbHBIX U TOMEPEeYHbIX BOMH (Ha
MOJIENIN) U OOHApYKEHHE aHAJIOTUYHBIX BUJIOB BOJIH B MPUPOJIC
(3BYK, BOZASIHBIE BOJIHBI);
BBIYKCIICHUE JIJTMHBI BOJIHBI
3BYKOBBIX BOJIH;
AKCIIEPUMEHTAJILHOE OTPECIICHIE TPAaHUI] YaCTOThI CIIBIIITMMBIX
3BYKOBBIX KOJI€OaHUM;
HAOJIOIEHNE C  IIOMOIIBIO

U CKOPOCTH PpacIpOCTpPaHEHUs

COXpaHHBIX aHaJIn3aTOPOB
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3aBUCHUMOCTH BBICOTHI 3BYyKa OT 4YacTOThl (B TOM WYHCIE C
UCIIOJIb30BaHUEM MY3BIKAJIbHBIX MHCTPYMEHTOB) Habmtonenue ¢
MOMOIIBI0O COXPAHHBIX AHAIU3ATOPOB U OOBSCHEHUE SIBICHUS
AKyCTHYECKOTO PE30HAHCA;

aHaJl3 OPUTHUHAJIBLHOIO TEKCTA, MOCBAIIEHHOTO UCIOJIH30BAHUIO
3ByKa (WM yJIbTPa3ByKa) B TEXHUKE (IXOJOKAIMS, YIbTPA3BYK B
MEJIMIIMHE U JIP.); BBIMOJIHEHUE 33JIaHUI TIO TEKCTY (CMBICIOBOE
YTEHHE).

Paznen 10. DiekTpoMarHuTHOE MOJI€ H 3JIeKTPOMArHUTHBIE BOJIHBI (10 1.)

DNEKTPOMArHUTHO | DJIEKTPOMArHUTHOE MoJie. | ® TMOCTPOCHHE PaCCYKJIEHUN, OOOCHOBBIBAIOUIUX B3aUMOCBS3h
e nose U | DIeKTpoOMarHuTHBIE BOJTHBI. ANEKTPUIECKOTO M MATHUTHOTO TIOJICH;
9JIeKTpoMarHuTHBI | CBOMCTBA 3IEKTPOMATHUTHBIX BOJIH. | ® 3KCICPUMEHTAIbHOE M3YyYCHHUE CBOWCTB AJIGKTPOMArHUTHBIX
¢ BOJIHBL. (6 4.) [[Ixana SJIEKTPOMATHUTHBIX BOJIH. BOJIH (B TOM YHCJIE€ C TOMOIIBIO MOOUIBLHOTO TenedoHa);
Hcnonb3oBaHue 3IEKTPOMATHUTHBIX | ® aHAINW3 PEHTTEHOBCKUX CHUMKOB UEJIOBEUYECKOTO OpPTraHU3Ma,
BOJIH TUTST COTOBOM CBS3U. | ® aHaMM3 TEKCTOB, OTIMCHIBAFOIIINX MTPOSIBIICHUS
DneKkTpoMarHuTHas TPUpPOJA CBETa. AJIEKTPOMATHUTHOTO U3JIyYEHUs B IIPUPOJIC: KUBBIE OPTaHU3MBI,
CkopocTh cBeTa. BoHOBBIE CBOICTBA U3ITy4eHUsI HEOECHBIX TeJ (CMBICIIOBOE YTEHUE);
CBETAa. ® pacro3HaBaHWE€ HW  aHAIW3  PA3NIMYHBIX  MPUMEHECHHM
AIIEKTPOMATrHUTHBIX BOJH B TEXHUKE,
® pelmieHue 3a7ad C MCMOJb30BaHUEM (OPMYN s CKOPOCTH
AJICKTPOMATrHUTHBIX BOJIH, JTMHBI BOJTHBI M YaCTOTHI CBETA.
OnextpomarHuTHa | ONBITHI Ddapaes. SIBneHue | ® OMBITHI TIO  KCCIENOBAHUIO  SIBJICHUS  AJIEKTPOMATrHUTHOM
s MHIyKIus. (4 4.) | anexTpoMarHuTHO#M WUHIYKIIAH. WHIYKITUU: UCCIIeIOBAaHNE N3MEHEHUI 3HAUYCHUS U HAIPaBJICHUS

[IpaBuno JleHia. DieKTporeHeparop.
Crioco0bl TOJIyYeHUS JIEKTPHICCKON

DHEPIUH. DIIEKTPOCTAHIINHU Ha
BO300OHOBJISIEMBIX HMCTOYHUKAX
SHEPIUH.

HHAYKIOOUOHHOI'O TOKA.

Paznen 11. CeroBble siBjienns (15 4.)
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3aKOHBI
pacripoCTpaHeHUs
cera. (6 u.)

HNctounuku cBera. JlydeBas monenb
CBETa [IpssmonuHeHOe
pacrpoCcTpaHEeHUE CBeTa. 3aTMEHUs
Connua u Jlynsl. OTpakeHue cBera.
[11nockoe 3epkano. 3aKOH OTpa)KEHUs
ceera. lIpemomnenue cBera. 3aKkoH

IIPEJIOMIICHUST  CBETA. [TonHoe
BHYTpEHHEE  OTpPaXEHHE  CBeETa.
Hcnonp3oBanue BHYTPEHHETO
OTpaXCHUs B ONTHYECKUX
CBETOBOJAX.

HAOJIIOICHUE C TIOMOIIBIO COXPAHHBIX aHAJIU3aTOPOB OIIBITOB,
JEMOHCTPUPYIOITUX SIBJICHUE IPSMOJIMHENHOTO
pacrnpocTpaHeHus cBeTa (BO3HMKHOBEHUE TE€HU U MOJIYTEHHU), U
UX UHTEPIIPETALMS C UCTIOIb30BAHUEM MOHATHSI CBETOBOIO JTy4a;
OOBSICHEHHE ¢ MOJCIUPOBAHUE COJTHEYHOTO U JIYHHOTO
3aTMEHUM;

UCCIIEIOBAaHNUE 3aBUCUMOCTH yTJIa OTPaKEHUsI CBETOBOTO JIyya OT
yTJia MaJIeHuUs;

U3YYCHUE CBOWCTB M300paK€HUS B IUIOCKOM 3€pKajieé C
UCIIOJIb30BAaHUEM CXEMATUYECKUX PUCYHKOB B TOM YHCIE
penbedHBIX;

HAOJIOZICHHE C TIOMOIIBI0O COXPAaHHBIX aHAJIM3aTOPOB U
00BSICHEHHE OIBITOB IO MOJIYYEHUIO U300pKEHUN B BOTHYTOM U
BBIMTYKJIOM 3€pKajax;

HaOJIIOJICHUE C TOMONIBI0O COXPaHHBIX AHAJIM3ATOPOB U
OOBSCHEHHE ONBITOB [0 TPETOMIICHHIO CBETa Ha TpaHUIlEe
Pa3JIMYHBIX CPEM, B TOM YKCJIE OMBITOB C MOJHBIM BHYTPEHHUM
OTPAKECHUEM;

UCCIIEIOBAHUE 3aBUCHUMOCTH yrja TMPEOMJIEHUS OT
NaJIeHUsI CBETOBOTO JIyya Ha TPAHUIIE «BO3yX—CTEKIION;
pacro3HaBaHHUE SIBJICHUM OTpPa)KEHUsI M TPEJOMJICHHUS CBETa B
MMOBCEIHEBHOM KM3HU;

aHaIn3 U 0OBSICHEHHE SBIICHUS ONTHYECKOTO MUPAXKa,;

peleHue 3aJad C HUCMOJb30BAHUEM 3aKOHOB OTPAXKECHUS H
MIPEJIOMJICHHS CBETA.

yria
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JInn3sl u | Jlunza, xon Jyuyed B JIMH3E | ® TOJIy4YeHHME HW300paXeHHM C TOMOUIbI0 coOuparomeil u
ONTHYECKHE Ontuyeckasd cucremMa. Onrtuyeckue pacceuBaromied JMH3 (OPUMEHEHUE MpaBUI  NOCTPOEHUS
npuOopsl. (6 4.) npudopsl: (oToanmapar, MUKPOCKOI M300paKEHUN C TOMOLIBIO JIMH3 HA TOTOBBIX YEPTEXKAX );
u Teneckomn. ['7a3 kak onTudeckas | ® ompeneieHue (HOKYCHOTO pACCTOSHUS M ONTHYECKOW CHIIBI
cUCTEMA. bmmzopykocTtb u coOuparole JTUH3bL;
JATbHO30PKOCTb. ® aHanM3 YCTPOMCTBA M IPUHLMUIIA JEUCTBUSA HEKOTOPBIX
ONTUYECKUX MPHUOOPOB: doToanmapara, MUKpPOCKOIA, TEIECKOMa
(MC — Ouonorusi, aCTpOHOMHUS ),
® aHanu3 SIBJIEHUH OJIM30PYKOCTH M JAIBHO30PKOCTH, IMPHUHIMIA
nevictBust 0ukoB (MC — Ouosiorus).
Pasnoxenue PasnoxeHue Genoro cBera B CHEKTpP. | ® HaOMIOIEHUE C TOMOILBIO COXPAHHBIX aHAIN3aTOPOB Pa3JI0KEHUS
oemoro cBera B | OnbIThI HproToHa. Crnoxxenue 0enoro cBeTa B CHEKTP;
criektp (3 4.) CHEKTpaJbHBIX IBETOB. Jlucmepcus | ® HaOmiofeHHWE C TIOMOIIBIO COXpaHHBIX AHAJIW3aTOPOB U
CBETa. OOBACHEHHE ONBITOB IO TMOJYYEHUIO O€elIoro cBeTa MpHU
CJIO’KEHUU CBETA PA3HBIX L[BETOB;
® [IpOBEACHUE M OOBSICHEHUE ONBITOB IO BOCHPUATHIO I[BETA
OpPEIMETOB NpHU HMX HAOIIOJIEHWU Yepe3 LBETOBBIE (UIIBTPHI
(LIBETHBIC OYKH).
Paznen 12. KBanrtoBble siBjienus (17 4.)
Hcnyckanue W OnbiTel. Pesdepdopaa u nnanerapHas | @ oOcyxaeHue 1edd omnbIToB Pesepdopaa mo wuccienoBaHUIo
NOTJIOIIEHHE CBeTd Monenb aromMa. Mozenb atoma bopa. aTOMOB, BBIIBWKEHHE THUIIOTE3 O BO3MOXHBIX PpE3YyJIbTaTax
atroMoM. (4 4.) HcnyckaHue W TMOIJIONIEHHE CBETa ONBITOB B 3aBUCHUMOCTHU OT IIPEAIOIAraéMoro CTpOEHHs aTOMOB,
atromoM.  KBantel  JluneliuaTsle (GopMynupoBaHHE  BBIBOAOB M3  PE3yJIbTaTOB  OINBITOB
CHEKTPBHI. OO6cyxneHre NpOTHBOPEUYMH IUIaHETApHOM MOJAENM aromMa u
OCHOBaHMI ayig rumnote3bl bopa o cranMoHapHBIX OpOUTax
AJIEKTPOHOB;
® HaOJI0JEHUE C MTOMOILBIO COXPAHHBIX aHAIN3AaTOPOB CIUIOLIHBIX
Y JINHEWYATBIX CIEKTPOB U3yYEHHUS Pa3JIUYHBIX BEIIECTB;
® 00BbsCHEHHUE JUHEWYATHIX CIEKTPOB U3ITYUCHHUSL.
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Crpoenue PamnoaktuBHOCTE Anbda, Oera- u | ® 0OOCYXIeHHE BO3MOXKHBIX THUIIOTE3 O MOJEISX CTPOCHHS sIpa.
aTOMHOTO  sjpa. | ramma W3JTyYEHUS. Crpoenue Onpenenenue cocTaBa SA€p MO 3aJlaHHBIM MAacCOBBIM U
(64.) aToMHOTO siapa. HykiioHHass Mojaenb 3apsiIOBBIM YKCIIAM U T10 TTOJIOKEHHIO B IEPUOANYECKON CUCTEME
aTOMHOTO aapa. N3oTonsl. aneMeHToB (MC — xumus);
PannoakTuBHbIC MpEeBpallICHUsA. | ® aHaIM3 W3MEHEHHMS COCTaBa sipa U €ro IOJIOKEHUS B
[lepuon momypacnana. JlelicTBus nepuoandYeckor cucreme npu apaauoaktusHoctu (MC —
pPaJOAKTUBHBIX  H3JIYyYECHHM  HaA XUMHUS);
JKVBBIE OPTAHU3MBL. ® yCccCIleIOBaHNE TPEKOB adacCTHIl IO TOTOBBIM (poTOrpadusiM Hiu
MOJIEISIM;
® OOHapyXeHUE M U3MEPEHUE PaAualMOHHOTO ()OHA C MOMOIIBIO
JIO3UMETPA, OLIEHKA €r0 UHTEHCUBHOCTH,;
® aHanu3 OWOJOTMYECKUX U3MEHEHHH, MPOUCXOIAIUX TIOJ
JNEeUCTBUEM PaAMOAKTUBHBIX M3nydeHud (MC — Ouosiorus);
® ICIO0JIb30BAHUE PAJUOAKTUBHBIX M3NydeHU B MeaunuHe (MC
— OmoJIorus).
SnepHblie SnepHbie peaxkiuu. 3aKOHBI | ® pemIeHHe 3aJad ¢ HCMNOJIb30BAaHUEM 3aKOHOB COXPaHECHUSA
peaktuu. (7 4.) COXpaHEHHUS 3apsIOBOrO U MaCCOBOTO MacCCOBBIX M 3apsAOBBIX YHCEI Ha OMpEACICHUE PEe3yJIbTaTOB
yucesl. OHEpPrusi CBA3M  ATOMHBIX SIIEPHBIX PEAaKLMM; aHaIu3 BO3MOXHOCTH WM HEBO3MOXXHOCTH
anep. CBA3b MacChl W DHEPTUH. SIICPHOM peakIny;
Peakuuu cuHTe3a U JEJEHUS SJEp. | ® OIEHKa JHEPTUM CBSI3U SAEP C HCMHOJb30BaHUEM (DOpMyIIbI
Nctounuku sHeprun ConHIA U 3BE3. OWHIITENHA;
SnepHast sHEpreTUKa. ® OOCYXJEeHHE TIEePCHEKTUB  HCIOJIb30BAaHUS  YIPABIISIEMOTO
TEPMOSIJIEPHOTO CUHTE3a;
® O0CyXJeHHE TMPEUMYIIECTB M OSKOJOTMYECKUX MpoOeMm,

CBSA3aHHBIX C siiepHO sHepreTrkoil (MC — skosorus).

IMoBTOPHUTEILHO-0000 AN MOTYJIB (5 4.)

Cucremaruzais u
00001IeHE
MIPEIMETHOTO

O06001eHne coiepKaHus Kaxa0ro 13
OCHOBHBIX pa3JielioB Kypca (U3HKH:
MEXaHHYECKHe, TEILJIOBBIE,

BBHITIOJIHEHHUE Y4YEOHBIX 3aJlaHui, TPEeOYIONUX JIEMOHCTPAINH
KOMIIETEHTHOCTEW, XapaKTEPU3YIOIIUX €ECTECTBEHHOHAYYHYIO
rPAMOTHOCTB. PUMEHEHUS MOJYYECHHBIX 3HAHWUU I HAYYHOTO
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COJIepKAHUS
OITbITa

n

JeSITeIbHOCTH,
npUOOPETEHHOTO
npu U3yYCHUH

BCEro
buzuku

Kypca

AIIEKTPOMAarHUTHBIE, KBaHTOBBIE
aBieHus. Hay4uHplii METO NO3HAHMSA
U €ro peanuzanus B (PUIUUECKUX
uccienoBanusix. CBsi3b (GU3MKH U
COBPEMEHHBIX TEXHOJIOTUI B 00JIaCTH
nepenaun MHQOpMAaIMH, SHEPTreTHKE,
TPaHCIIOPTE.

OOBsICHEHUST (PU3NYECKUX SBIIEHUN B OKpY’KaloIIEed NpUpone U
MOBCEIHEBHOM KHU3HU, a TAK)KE BBIABICHUS (PU3UUYECKHX OCHOB
psiga COBPEMEHHBIX TEXHOJOTHM; TPUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUU ISl MCCIEAOBAHUA (PUIUUECKUX
ABJICHUH, B TOM YHCIE JJI1 MPOBEPKU THIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEM;

pelieHre pacu€THBIX 3a/Jad, B TOM YHKCJE MPEANOIararnmx
UCTONb30BaHue (U3NYECKOH MOJENIM W OCHOBAaHHBIX Ha
COJIepKaHUU PA3IIMUHBIX Pa3esioB Kypca GU3UKY;

BBIMIOJJHEHUE W 3alllUTa TPYIIOBBIX WIM WHIUBUAYAIbHbBIX
IPOEKTOB, CBSI3aHHBIX C COJIEPI)KaHUEM Kypca (PU3HKH.
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