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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mno mnpeamery «®dusuka» Ha ypoOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHMsI COCTaBJI€HAa HA OCHOBE IOJOKEHUW W TpeOOBaHUM K pe3yJbpTaTaM
OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, TpeAcTaBieHHBIXx B DI'OC 000, denepanbHOI
aJIaTHPOBAHHOM 00pa30BaTEILHOM TPOrPaMMbI OCHOBHOTO 00111er0 00pa30oBaHus IS
cnaboBusnux odbyuaromuxcs (Bapuant 4.2 ®AOII OOO), a Takxke ¢ ydéToMm
®denepanbHOl paboueil MmporpaMMbl BOCHUTAHUS W KOHIIEHIMU TIPETOIaBaHUS
yueOHoro npeamera « Pu3nKa.

Conepxkanue mporpamMmbl 1o (U3MKE HampaBieHO Ha (QopMupoBaHue
€CTECTBEHHO-HAYYHOW TPAMOTHOCTU OOYYaIOIIUXCS W OpraHU3alui0 HU3Y4YEHUs
bu3MKKM Ha JEeATeNbHOCTHOW oOcHOBe. B mporpamme mno (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4eOHOTo mnpeamera B peanuszanuu tpedoanuit ®I'OC 000 «
IJIAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yJibTaTaM OOYUYeHHs, a TaKkKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma 1o ¢u3MKe ycTaHABIUBAET pacipeiesieHne y4eOHOro MaTepurarna o
rogaM oOydeHust (MO Kjaccam), TpeajiaraeT MPUMEPHYIO TOCIIEI0BATEIHHOCTD
M3YUYCHHS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEPKaHUS U yUETe

BO3PACTHBIX, 3pUTEIBHBIX U MICUXO(QU3UOTIOTUYECKIX OCOOCHHOCTEH 00yYarOIIMXCA.

O0mas xapakrepucTuka yue0Horo npeamera «Ousnka»

Kypc ¢usukun — cucremMoo0pa3yommii Ajis €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOILIECCOB U SIBJICHUM,
M3y4aeMbIX XHUMHUEH, Onoyiorueii, actpoHoMue u ¢usndeckoii reorpadueii. Gusuka
— 3TO MPEJIMET, KOTOPBINA HE TOJILKO BHOCUT OCHOBHOM BKJIAJl B €CTECTBEHHOHAYYHYIO
KapTHUHY MHUpPa, HO ¥ IPEIOCTABIISIET HanboJiee ICHbIe 00pa3iibl IPUMEHEHHS HAyYHOTO

METOJa IMO3HAHHUA, T € criocoba MMOJIY4YCHHUA JOCTOBCPHBIX 3HAaHUHU O MUpCE. HaKOHCH,



du3nKka — 3TO MpeaMeT, KOTOPBIH Hapsiay C APYTMMH €CTECTBEHHOHAYYHBIMU
MpeaMeTaMu JOJDKEH JaTh OOYyYaromuMCs TIPEICTaBlIeHHE 00 YBICKATEIHHOCTH
HAay4YHOI'O0 MCCJICIOBAHUA U PAJIOCTH CAMOCTOSITEILHOTO OTKPBITHSI HOBOT'O 3HAHUS.

Opna w3 THaBHBIX 3a7a4 (U3MUECKOro OO0pa30BaHUS B CTPYKTYpe 0OIIero
0o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TIPaMOTHOCTH H
HMHTEpeca K HayKe Yy OCHOBHOM MaccChl 00YYaroIuXcs, KOTOpPbIE B JajdbHEHIIIeM OyIyT
3aHATHI B CaMbIX pa3HOOOpasHbIX cdepax AesTenpbHOCTH. Ho HE MeHee BakHOU
3aJlaueil SBJISICTCS BBISIBIICHHE M IIOJTOTOBKA TaJIAHTIMBBIX MOJIOABLIX JIFOJEH IS
MPOJOJIKEHUST 00pa30BaHUs M JalibHEWIIe npodecCuoHaNbHON NEeSTeIHbHOCTH B
00JIaCTM €CTECTBEHHOHAYYHBIX HCCJICIOBAHUN U CO3JaHUU HOBBIX TEXHOJIOTHIA.
CorinacHO  TPUHATOMY B MEXIYHapOJHOM  COOOIIECTBE  OIpEJSTSHUIO,
«EcTecTBeHHOHay4YHasi TPaMOTHOCTh — OTO CHOCOOHOCTH 4YeJOBEKa 3aHUMaTh
AKTUBHYIO TPAXKJAHCKYIO TIO3HMIIMI0O II0 OOIIECTBEHHO 3HAYMMBIM BOMPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMM HayKaMHW, M €r0 TOTOBHOCTh HHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UICSIMU.

HaydHO rpamMOTHBIN 4eJIOBEK CTPEMUTCSI Y4aCTBOBATh B apryMEHTHUPOBAHHOM
00CYXJIeHUH MPOOJIeM, OTHOCSAIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSM, YTO

TpeOyeT OT HEro CIEAYIOIINX KOMIIETEHTHOCTEH:

. HAay49HO O0OBSACHATH SBJICHHA,
° OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOIro MCCJICA0BAaHUAA,
° HHTCPIIPCTUPOBATE AAHHBIC W HCIIOJb30BATH HAYYHBIC JIOKA3ATCIILCTBA

UTS TIOJTyY€HUS BEIBOJIOB).

N3yyenune (Qu3uku crnocoOHO BHECTH peIIAoNIMK BKiIaa B (popMuUpoBaHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0yYaOUTUXCA.

KoppeknnoHHo-pa3BuBaOmIui  MOTeHIHAN ydeOHoro mpeamera «Duznkay
o0OecrieunBaeT TPEOJOJICHUS  OOYYArONIUMUCS  CICAYIONIMX  CHenu(UIecKux
TPYAHOCTEH, 00YCIOBIEHHBIX CIA00BHICHUEM:

. OTCYTCTBME€ y  MOJABIAIOLIErO  OOJIBIIMHCTBA  OOYYaroIIMXCs

BO3MOXKHOCTH CaAMOCTOATCIIBHO U 6BICTpO BBIABJIATD HPU3HAKU (bHBI/It-IeCKI/IX O6’I)€KTOB,



YCTaHaBIMBATh PE3yJbTaThl U OCOOCHHOCTH MPOTEKaHMUS (PU3MUECKUX TPOILIECCOB C
ITIOMOUIBIO 3PEHUS;
. 3aMEJUIEHHOCTh U (ParMEHTapHOCTb BOCHPUATHSA, HEBO3MOXKHOCTb

HEJIOCTHOI'O BOCHIPUATHUA piAda O6T>€KTOB;

. HeCc(POPMHUPOBAHHOCTH WIIM UCKAXKEHHOCTH PsiJia MPEICTaBICHUMH;

. HU3KUM ypOBEHb PA3BUTHS MEJIKONW MOTOPHKH, 3PUTEIIBHO-MOTOPHOMN
KOOpAUHAIINH;

. y3KHUI KPYyro30p U HEIOCTATOYHBIN 1J1 OUCcaHus (GU3NIECKUX 00BEKTOB,

MPOLIECCOB U ABJICHUM CJIOBApHBIN 3aI1ac;
. 0eIHOCTh BOOOpaKEHUSI.
[IpeoiosnieHne yKa3aHHBIX TPYAHOCTEH IOJDKHO OCYIIECTBIIITHCS HA KAXKIOM

YPOKE YUUTEJIEM B MPOLECCE TPAMOTHO OPraHU30BaHHOU KOPPEKIMOHHOM paOOTHI.

Hean u3zyuyenus yueOHOro npeamera «ODu3nka»

[enun nzyyenus: yueOHoro npeamera «Pu3nkay Ha ypOBHE OCHOBHOTO OOILIETO
00pa3oBaHUs:

. MpUOOpPETEHUE HMHTEpEca U CTPEMJICHUS OOYydYarolIuXcsi K HAaydYHOMY
U3YYCHUIO MTPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE IPEICTABICHUN O HAYYHOM METO/IE MMO3HAHUS U (DOPMUPOBAHHE
MCCJIEI0BATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

. dbopMHupOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara W3y4YCHUS
OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. (dbopMHpoBaHUE MPEICTABICHUNA O POJIU (PUMUKHU ISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

. pa3BUTHE  MPEACTAaBICHUH O  BO3MOXHBIX cdepax  Oyaymiei
mpodeCCHOHAIBHOM ~ ACATEIBHOCTH, CBSA3aHHOH ¢  (DHU3MKOM, TOATOTOBKA K
nanbHENIeMy oOy4eHHUIO B 3TOM HAMpPaBIICHUU.

JlocTikeHne STUX 1ieJie Ha YpOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs

oOecrieunBaeTCs PCHICHUEM CICAYIOINMX 3aaaY4.



. npuoOpeTeHue 3HaHWM O JUCKPETHOM CTPOCHMHU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, IEKTPHUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npruoOpeTeHNe YMEHUI OMUCHIBaTh U OOBICHATH (PU3NYECKUE SIBICHUS C
HCIIOJIb30BAaHUEM ITOJTYYEHHBIX 3HAHHIA;

. OCBOCHHME METOJIOB PpEIICHUS TMPOCTEHINMX pPAaCUETHhIX 3aJady C
UCIIOJIb30BaHUEM (PU3NYECKUX MOJEIIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX
3az1ay;

. pa3BUTHE YMEHUIN HAOII0aTh PUPOIHBIC SIBIICHUS U BBITIOJIHSTH OTBITHI,
nabopaTopHble pabOThl U SKCHEPUMEHTAIbHBIE UCCIENOBAHHUS C HMCHOJIb30BAHHEM
M3MEPUTENBHBIX TPUOOPOB;

. OCBOEHHUE MPUEMOB pabOThl ¢ HHPpOopMaIue (HU3NUECKOro CoAepKaHUs,
BKJIIOYAas MH(POPMALMIO O COBPEMEHHBIX JOCTHKEHUSX (DU3MKHM; aHAIU3 U
KPUTHUYECKOE OLIEHUBAaHUE UH(POpMALH;

. 3HAKOMCTBO €O  cdepaMH  NPOPECCUOHANBHON  JESATENbHOCTH,
CBA3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Koppekunonssie 3a1auu:

. PasBuTne 3pUTENBHOrO, 3PUTENIBHO-OCA3ATEIIBHOIO U CIIyXOBOT'O
BOCIIPUATHSL.

. Pa3BuTHE NpOU3BOIBLHOIO BHUMAHMSL.

. PasBuTHe u KOppeKuus naMsaTH.

. PazButne u KOppeKys MbICIUTEIBHON AEATEIBHOCTH.

. [Ipeononenue BepOanu3ma.

. Pa3BuTre MOHOIOTHYECKON pEUH.

. OO6oranieHue akTUBHOTO U MACCUBHOTO CJIOBaps, GOPMUPOBAHHE HOBBIX
MTOHSITUH.

. @OopMHUPOBAaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-0CA3ATENBHOTO M

CIIYXOBOI'O aHaJIn3a.



. ®opMHUpPOBAaHUE HABBIKOB OCSI3aTENbHO-3PUTENLHOTO O0CIENOBaHUS U
BOCHPUATHS I[BETHBIX UM YEPHO-OETBIX (KOHTPACTHBIX) PENbePHBIX M300paKeHHI
(wmrocTpanui, cxem, MakeToB, YEPTEKHBIX PUCYHKOB, Tpa(UKOB U T.I1.).

. @opMHpOBaHUE CHEUUATBHBIX TPUEMOB OOCIEAOBAHMS U M300paXKeHUs
U3y4aeMbIX 00BEKTOB JOCTYIHBIMU CIIOCOOAMHU.

. @opMHUpOBaHUE, YTOUYHEHUE WA KOPPEKUMS MPEACTABICHHN O

IIpEeAMETax U MPOLIECCAX OKPYKAIOIIEN JEHCTBUTEILHOCTH.

. Pa3BuTne MeIKOM MOTOPUKH U 3PUTEIIBHO-MOTOPHON KOOPAUHALMU.
. COBEpIICHCTBOBAHWE  YMEHHUS  3PUTEIBHOM  OPHUEHTHPOBKM B
MHKPONPOCTPAHCTBE.

Mecto yuyeOHoro npeamera « Pusuka» B y4eOHOM ILIaHe

B cootBerctBun ¢ ®I'OC OO0 dusuka sBisieTcst 00s13aTeIbHBIM TPEAMETOM Ha
YpOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHus. JlaHHas mporpamma MpeaycMaTpuBaeT
n3yuenre pusnku Ha 6a30BOM ypoBHE B 00beme 238 vacoB 3a Tpu roja (Bapuanrt 1
AOOIT O00) - 06yuenus 1o 2 yaca B HEJICNIO B 7 M 8 Kj1accax M o 3 4 B HEACIO B 9
kiacce. Bapuant 2 AOOOIT OOO - o6yuenus 1o 2 4yaca B HeJeo B 8 1 9 kiaccax u

o 3 4 B Hexeo B 10 kiacce.

COAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»
8 knace

Paznen 1. ®u3uka u ee poJib B IO3HAHUU OKPY/KA0IIEro MUpa.

®duzrka — Hayka o npupoae Ssnenus npupoasl (MC1) Ousnueckue sABICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIICKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®duznueckre BenuUMHbL. V3Mepenue ¢uiznueckux BeauduH. Puznyeckue
npubopsl. [lorpenHocTs n3MepeHuil. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usnka wu Jpyrue €cTeCTBEHHbIE HayKd H3Y4alOT MPUPOIY.
EcTecTBeHHOHAyuyHBIi METOJ IIO3HAHUSA: HAOJIOJIEHUE, [IOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIABIKEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE

HaOromaemoro seieHus. Onucanue PU3NUEeCKUX SBJICHUHN C TOMOIIBbIO MOIETIeH.



JlemoHcTpanum.

1. MexaHn4deckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SBJICHUS.
2. duznveckre NpudOPsI U MpoLeaypa IPSIMbIX U3MEPEHUN aHATIOTOBBIM U

I (PPOBBIM MPUOOPOM.

JlaGopatopHbie pabOTHI U OTBITHI.

1. Ornpenenenue UEHbl JeIEHUS MKaIbl U3MEPUTEIBLHOTO PUOOopA.

2 N3mepenue paccTossHUM.

3. H3mepenune o6beMa KUAKOCTUA U TBEPIOTO Tea.

4 Omnpenenenue pa3MepoB MajbIX TE.

5. N3mepenne temrepaTypbl NMpyU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U
JTaTYAKA TEMIIEPATYPHI.

6. [IpoBenenue ucciie0BaHUs MO MPOBEPKE TMIIOTE3bI: JAIBHOCTh IMOJIETa
nraprka, OpoIIeHHOTO TOPU3OHTAIBHO, TEM OOJIbIIIE, UeM OOJIbIIIE BBICOTA MTyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl ONBITHI, JOKA3bIBAIOIIHE
TUCKPETHOE CTPOCHUE BEIIECTBA.

JlBmxkenue wyactury BemecTtBa CBs3b CKOPOCTH JIBHOKEHHUS YacTHI[ C
TemriepaTypoii bpoyHoBckoe aBwxkenue, auddysus BzaumonelicTBue 4YacTHil
BEIIECTBA: MIPUTSHKECHUE M OTTATKUBAHHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpuCTa/TMYeCKUX) Tel. B3amMOCBSI3b MEXAy CBONWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M WX aTOMHO-MOJICKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHBIX COCTOSIHUM BOJIBI.

JlemoHcTpanuu.

1. Ha6toienne 6poyHOBCKOTO IBHKEHUSI.

2. Ha6nronenue nuddysun.

3. HaOmtonenue  siBieHW#,  OOBSICHSIOMIMXCS ~ TPUTSHKEHUEM WU
OTTAJIKMBAaHUEM YAaCTHII BEIIECTBA.

JlaGopatopHbie pabOTHI U OTBITHI.



1. OuneHka pauameTpa aroMa METOAOM pAIoB (C  HCIOJIB30BAaHUEM

dororpaduii).
2. OTmBITHI 110 HAOTIOICHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbITH IO OOHAPYKEHUIO TEHCTBHSI CHIT MOJIEKYJISIPHOTO PUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe nBWKEHHE. PaBHOMEpHOE W HEPAaBHOMEpPHOE JBHKCHHE.
Cxopoctb. Cpennsisi CKOpOCTb INPU HEPAaBHOMEPHOM JBHXKEHMH. PacueT mytu u
BPEMEHU JABYKCHUS.

SlBnenne wuHepuMM. 3aKOH HMHEPUMH. B3auMoaencTBHe Telm Kak NpPUYMHA
M3MEHEHHS CKOPOCTH JBWKEHHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [lmoTHOoCTh
BeniecTBa. CBs3b IVIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BELIECTBA.

Cwia kak XapakTepuCTHMKa B3auMojeucTBus Ten. Cuna ynpyroctd M 3aKOH
I'yka. M3mepeHue cwibl C MOMOULIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUS U CHIIA
TsokecTd. Cuna tspkectu Ha Jpyrux 1oianerax. (MC) Bec tenma. HeBecoMocTs.
CrnoxeHune cui, HalpaBJICHHBIX MO OJHOW npsiMoM. PaBHopelcTByromas cwi. Cuia
TpeHus. TpeHne cKoJakKeHHUs U TpeHue mokos. Tpenue B npupoje u texuuke. (MC)

JemoHncTpanum.

1 Hab6nronenue MexaHnuecKoro IBMXKEHHS Tela.

2 N3mepenre cKkopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.

3 HaGnronenue BIeHUS HHEPITUH.

4, Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TEll.

5 CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TE.

6 CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

JlaGopatopHbie pabOTHI U OTBITHI.

1. OnpeneneHre CKOPOCTH PABHOMEPHOTO IBUKEHUS (IIapUKa B )KUJIKOCTH,
MOJIEH 3JIEKTPUUECKOT0 aBTOMOOUIIS U T.I1.)

2. Omnpenenenue cpeHe CKOPOCTHU CKOJIbXKEHHsI OpycKa WU IIapuKa 110
HAKJIOHHOM TJIOCKOCTH.

3. OnpeneneHre MIOTHOCTH TBEPIOTO TENA.



4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOM CUIIBI.

S. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHHS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHnne TBePAbIX TeJl, dKMAKOCTEN M ra30B.

HaBnenue. CriocoObl yMEHBIICHUSI U YBEIUYECHUS JaBiieHud. J[aBieHue rasa.
3aBUCHUMOCTh JaBJEHUS Tra3a OT oObeMa, TemnepaTypbl. llepenaua paBneHus
TBEPJIBIMUA TEJaMH, KUJKOCTSIMU W ra3amu. 3akoH Ilackans. ITHeBmaTnueckue
MAaIllMHbI. 3aBUCHUMOCTb JAaBJICHUSI JKUJKOCTH OT TiIyOuHBI. ['HIapocTaTudeckuil
napajokc. Cooluiaromuecs: cocynbl. [ uapaBIniecKue MEXaHU3MBbl.

Atmochepa 3emian u arMmochepHoe AaBieHue. [IpUUMHBI CylIeCTBOBaHUS
Bo3AymHOM oOonouku 3emiu. OnbeiT Toppuuennu. M3Mmepenune arMmocdepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTO JaBICHHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTO 1aBJICHHUS.

JlelicTBHE XKUIKOCTM MU Ta3a Ha MOrPYKEHHOE B HHUX TEJO BbITakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3myxoraBaHue.

JemoHncTpanum.

1 3aBUCHUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

2 [lepenaua gaBineHUs ) KUIKOCTHIO U Ta30M.

3 Coolmraromuecs: COCy/Ibl.

4, ['mnpaBnuueckuii npecc.

5 [IposiBeHue necTBUs aTMOCPEPHOTO TABICHUS.

6 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00beMa IMOTPYKEHHOW 4YacTH
T€Ja U MJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BhITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHusl TEN: IJIABaHUE WM TOTPY>KEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

JlaGopatopHbie pabOTHI U OTIBITHI

1. HccnenoBanue 3aBUCMIMOCTH Beca Tejia B BOJIe OT 00beMa MOrpyKEHHOM

B XXUJIKOCTB 4aCTH TCa.
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2. OnpeneneHue BBITAJIKMBAKOLIEH CHIbI, JCHCTBYIOUIEM Ha TeENoO,
ITIOIPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIICH CHUJIbI, JEUCTBYIOIIEH Ha
TEJIO B KUIAKOCTH, OT MACChl Tea.

4. OneITB, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEMCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT 00beMa MOrpyKEHHOM B )KUJIKOCTh YACTH TeJa
Y OT IWIOTHOCTH JKHUJIKOCTH.

S. KoHcTpynpoBaHne apeomeTpa WJIM KOHCTPYUPOBAaHHME JIOAKU U
ONIPENIEIICHUE €€ TPY30IOABEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecHsl prluara. [IprMeHeHre npaBuiia paBHOBECUS pblyara K OJIOKy. «30510To€
npasuiio» MexaHuku. KIIJ] mpocteix mexanuzmoB. IIpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckas dHeprud. KuHeTHdyeckas M NOTEHUMANbHAs  DHEPIUs.
IIpeBpamienre OOHOTO BHIAa MEXAHMYECKOM DHEPIrUH B APYrOM. 3aKOH COXPaHEHHUS
DHEPIUU B MEXAHHUKE.

JlemoHCTpauuu

1. [IprMepbl TPOCTBIX MEXAHU3MOB.

JlaGopatopHbie pabOTHI M OTIBITHI.

1. Onpenenenre pabOThl CUIIbI TPEHUS NTPU PABHOMEPHOM JBUYKEHUU Tella

I10 FOpH3OHT3,J'IBHOI>i IMOBCPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

4. N3yuenue 3aKkoHa COXpaHEHHs] MEXaHUYECKOW DHEPTUU.
9 kiace

Pa3zngea 6. TemioBbIe ABJICHUS.

11



OCHOBHBIE TOJIOXKEHUSI MOJEKYJSIPHO KHHETUYECKOH TEOPHUH CTPOCHHUS
BellecTBa. Macca M pasmepsl aTOMOB M MOJEKyJd. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO KHHETUYECKON TEOPUHU.

Mogenu TBepAOTO, XKUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopdusie tena. OObSICHEHHE CBOMCTB Ta30B, KHUJIKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOKEHUH MOJIEKYJSIPHO KHHETHYECKOW TEOPHH.
CmaunBaHMe U KaWJUIIPHBIE sIBJIEHUS TerioBoe pacliupeHue U CoKaThe.

Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEILJIOBOIO JIBHOKCHUS
YaCTHLI.

Buytpennsis  sHeprus. (CnocoObl HM3MEHEHHS BHYTPEHHEW SHEpPruu:
TEIUIONepeadya U coBepiueHue padoTsl. Buasl Teronepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonunuecTBo Temnotel. YnenbHas TEIIOEMKOCTh BEIIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOro OanaHca. [lnaBnenue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa rasieHus. [lapooOpa3zoBanue u
koHneHncarnus. Mcnapenue. (MC) Kumnenne. YaenpHas TerioTa mapooOpa3oBaHHUs.
3aBUCUMOCTh TEMIEpATypbl KHUIEHUS OT aTrMoc(epHOro AaBieHUs. BriaxHoCTb
BO3/1yXa.

OHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner pabotel TemnoBbix aurarened. KIIJ[ TemoBoro nBurarens.
TennoBble ABUTATENN U 3alIUTa OKpy:xatoient cpenbl. (MC)

3aKOH COXpaHEeHUs U MPEBpAIEHUsI SHEPTUHU B TEIIOBBIX Ipoueccax. (MC)

JleMoHCTpanuu

1 Habmoienne O6poyHOBCKOTO IBHKEHUSI.

2 Habmonenue nuddysumn.

3. Habmronenue SsBIIeHUA CMauMBaHKS M KaIMIJLIIPHBIX SBJICHUM.

4 Habmronerune TenioBoro pacimpeHus Teil.

5. N3meHneHue naBieHus rasa Mpu U3MEHEHHH oO0beMa M HarpeBaHUM WM
OXJIAKICHUH.

6. [IpaBuna u3amMepeHus TeMIEpaTyphl.
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1. Bunae! Termonepenaun.

8. OxnakieHne Tpy COBEPIICHUH PabOTHI.

Q. HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.
10. CpaBHEHHE TEIUIO eMKOCTEN PA3IUYHBIX BEIIECTB.

11. HaOmroneHue KuneHus.

12. HaGmrogeHue mOCTOSHCTBA TEMIIEpaTyphl MPH TJIaBJICHUU.
13. Mopenu TEmIoOBBIX IBUTATEIIECH.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. OnpITB IO OOHAPYKEHUIO TEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
2. OnBITEI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA Caxapa.
3. OnbITel IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KHUAKOCTEH U

TBEP/JIbIX TEJL.

4, Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPHUIIA.

5. OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro
o0beMa M HarpeBaHus WA OXJIAKICHHUS.

6. [IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
KHUJTKOCTH B TEPMOMETPUUECKON TPYyOKEe OT TeMIIEpaTyphl.

7. HaGnronenue wu3MeHEHHs] BHYTPEHHEW SHEpPruM Tela B PeE3yJbTare
TEerIonepeayn U paboThl BHEIITHUX CHUJI.

8. UccnenoBanue siBjaeHUs TEMJI0OOMEHA MPU CMEUIMBAHUU XOJOJHOU M
ropsiyer BOJIBL.

Q. OnpeneneHrue KOJWYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOM MpH
TEIJI000MEHE C HAarpeThIM METAUIMUECKUM HIHJIUHAPOM.

10.  OmpeneneHue yaenbHOMN TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpolecca UCImapeHusl.

12.  Omnpenenenre OTHOCUTEIHLHOM BIAXKHOCTH BO3TyXa.

13. Omnpenenenue yeabHON TETUIOTHI IJIABJICHUS JIbA.

Pazngen 7. JjekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
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Onextpuzaums Tena. JIBa poja sIeKTpUYECKUX 3apsioB. BsaumonelicTBhe
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCHMOCTb CHIIBI B3aUMOJEHCTBUSA 3apSKEHHBIX
TE€J OT BEJTUYHMHBI 3apSAJI0OB U PACCTOSHUSA MEXKY TEJIaMu).

Onextpuyeckoe mnozne. HampsykeHHOCTh 3nekTpudeckoro noss. IlpuHumn
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu 35eKTpUYECKUX 3apsAIOB. DJIEMEHTapHBIA AIEKTPUUYECKUN 3apsil.
Crpoenue aroma. [IpOBOAHUKN U JUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsja.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHMUS SJIEKTPUYECKOTO TOKA.
HNcTouHuKN TOCTOSSHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOrO0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckas  nenb. Cuima  TOKa.  DIEKTPUYECKOE  HAIPSDIKEHHE.
ComnpoTuBiieHHE POBOAHUKA. Y IETbHOE CONPOTUBIICHUE BelIeCTBA. 3akoH OMa Juist
ydacTka uenu. llociaenosarenbHoe U mapajuieIbHOE COEAMHEHUE ITPOBOIHUKOB.

Pabota w MoHIHOCTH 3JieKTpUueckoro Toka. 3akoH Jxoymsi— JleHua.
DNEeKTPUYECKUE 1EeU U MOTPEOUTENN AIEKTPUUECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3anmMoAenCcTBUE MTOCTOSIHHBIX MarHUTOB. MarHutHoe
nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaueHHE ISl )KU3HU Ha 3emiie. OnbIT IDpcTena.
MarHuTHOE o€ JIEKTPUIECKOTO TOKA. [I[pruMeHeHne ANeKTPOMarHuTOB B TEXHUKE.
JleficTBME MArHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSIHHOTO
TOKa. lcronp3oBaHue JJIEKTpOABUIaTeNed B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaAHCIIOPTE.

Oneitel Dapanes. SBnenue 3nnexkTpoMaraHuTHON MHAYKUuU. [IpaBuno Jlenna.
OnextporenepaTop. CriocoObl MOMTydYeHHs! AJEKTPUUECKON SJHEPTUH. DINEKTPOCTAHIIUN

Ha BO300OHOBJISIEMBIX HCTOYHHKAX OHCPIHUH.

JlemoHCTpanum.

1. DJeKTpu3alus Tel.

2. JIBa poJia 3NIEKTPUUYECKUX 3apsSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
3. YCTpONCTBO U IEMCTBUE IEKTPOCKOTIA
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3J'ICKTpOCTaTI/I‘-IeCKa$I WHAYKIOWA.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPS/I0B.

4

3)

6. [IpoBOIHUKY U TUAIEKTPHUKH.

7 MopaenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

8 HcTouHrKy OCTOSIHHOTO TOKA.

9 JIlencTBUS NMEKTPUUYECKOTO TOKA.

10. DnexkTpuYecKuid TOK B KUIKOCTH.

11.  T'a30BbIif pa3ps.

12. H3MmepeHHe CHUITBI TOKA aMIIEPMETPOM.

13. H3mepeHwme dAEKTPUICCKOTO HANIPSHKCHUS BOJIBTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTHUBIICHUM.

15. BsaumopeiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU pPa3/IeiCHUs MOJIOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18.  OmwIT Opcrena.

19. MarauTHOE 1oJie TOKa DIEKTPOMArHuT.

20.  JleiicTBHe MarHUTHOTO TIOJIsI HA TPOBOJAHHUK C TOKOM.

21. DnexkTpoaBUTaTENb MOCTOSHHOTO TOKA.

22. HUccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW MHIYKIIHH.

23.  Ompiter Dapages.

24. 3aBUCHMOCTb HAIpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHM €Tro
BO3HUKHOBEHHUS.

25.  DuekTporeHepaTop MOCTOSHHOTO TOKa.

JlaGopatopHbie pabOTHI U OTBITHI.

1. OnpITel 1O HAOJIOACHUIO JJICKTPU3ALMK TEJI HWHAYKIHMEH W TpHU
COIPUKOCHOBEHUH.

2. HccnenoBanue JEHCTBUS JJIEKTPUYECKOTO TIOJIST HA TIPOBOJHUKHA U
TMDJICKTPUKH.

3. COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIENMU TTOCTOSHHOTO TOKA.

4. H3mepeHue u peryupoBaHUe CHIIbI TOKA.
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S. N3Mmepenue u peryiupoBaHUE HANIPSKEHUS .

6. Uccnenoanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PEe3UCTOPE.

7. OneITsl, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIAAM IONEPEYHOI0 CEUYEHHS U
MaTepuana.

8. [IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUN MPU TMOCIEA0BATEIHLHOM
COEMHEHUH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuiia JJisi CWJIBI TOKAa MPU MapaJIEIbHOM COCIUHEHUHU
PE3UCTOPOB.

10.  Ompenenenne pabOThI IEKTPUISCKOTO TOKA, HAYIIET0 Yepe3 pe3ucTop.

11. OmnpenesieHHe MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISEMONM Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13.  Omnpenenenue KIIJ[ narpeBatens.

14. VccnenoBaHue MarHUTHOTO B3aMMOJICHCTBUSI IOCTOSSHHBIX MarHUTOB.

15. H3yyeHue MArHUTHOTO TIOJS TOCTOSIHHBIX MArHUTOB TPU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue NEeWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnpiTbl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHUJIbI B3aUMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuWTa OT CUJIbI TOKAa M HAIlpaBJIEHUs TOKA B KaTYIIIKE.

18. W3ydeHue aedcTBUS MAarHUTHOTO MOJIS HA MMPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHHE pabOThI DJICKTPOIBUTATEINS.

20. Usmepenue KII/] anekTpoaBuraTenbHOW yCTAHOBKH.

21. OmnpITel 1O WCCICIOBAHUIO SIBJICHUS DJICKTPOMATHUTHON WHIYKIIWH:

HCCICOOBAHUC W3MEHCHUN 3HAUYCHUS U HaITpaBJICHWA NMHAYKIIUOHHOTO TOKA.

10 kiaacce

Pa3nea 8. Mexannueckue siBJeHHUS.
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Mexanuueckoe JABuwxkeHue. MarepuanbHas Touyka. (Cucrema orcyera.
OTHOCHUTENIBHOCTh MEXAaHMYECKOro JABWXKEHUS. PaBHOMeEpHOE MNpsSMOIHMHEIHOE
InBIKeHUE. HepaBHOMEpHOE mNpsMOJIMHENHOE ABuxkeHue. CpeaHsis U MIHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiiHoe naBwkeHue. (CBoOosHOE
nagenue. OnbIThl ["anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepuon m yacrora oOpamnieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[lepBoiii 3ak0oH HproTona. Bropoit 3akon Herotona. Tpetuit 3akoH HproToHa.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHs CKOJIBKEHUs, CUila
TPEHUS IOKOSI, IPYTHE BUbI TPECHHUS.

Cuna TSDKECTM W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHE CBOOOJHOIO
naaeHus. J{puwxenue miuanetr Bokpyr Comnma. (MC) IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIJIEHHOW OChI0 BpamleHusi. MoMeHT cubl. L{eHTp TshkecTu.

Nmnynec Tena. M3meHnenue mmmnyibca. Mmynbe cHilbl. 3aKOH COXpaHEHUS
uMITyasca. PeaktuBnoe asmxenue. (MC)

Mexanudeckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TshKeCTH, yIpyrocTH, TPEHHUS.
Ces3p oHeprun u pabotrel. [loTeHumanbHas SHeEprusi Tena, MOAHITOrO Hal
MOBEPXHOCTBIO 3eMiu. lloTeHunanpHas 3HEprust ckato npyxuHbl. KnHetnueckas

sHeprus. TeopeMa O KMHETHYECKOW JHEPTHM. 3aKOH COXPAHEHHS MEXaHMYECKOMN

SHEPTUU.
JlemoHcTpanuu.
1. Habmroneane MeXaHM4IeCKOro ABMKCHHS TeJla OTHOCHTEIIBHO Pa3HBIX TEll
OTCYETa.
2. CpaBHeHUE TyT€d U TPACKTOPUW JBWKEHUSI OJIHOTO M TOTO K€ Teja

OTHOCHUTCIIBHO PA3HbIX TCJI OTCUCTA.

3. N3mepenHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUYKEHUS.
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4. HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

S. HaGmoienue ABMKEHUS Tella 0 OKPYKHOCTH.

6. HaGntoieHne MexXaHWYecKuX SIBICHUM, NPOUCXOAAIIMX B CHCTEME
orcuera «Tenmexka» npu ee paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCUTEIBHO

KaOuHeTa HU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHHUS TEJla OT MAcChl TEJa U JCUCTBYIOIIEH Ha HETo
CHJIBL.

8. Habutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

9. N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Tlepemaua mmmysbca MpU B3aUMOICHCTBUH TEll.

11.  IIpeoOpa3oBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHHE UMITYJIhCa TIPH HEYIIPYTOM B3aHMOICHCTBHUH.

13. CoxpaHeHue UMITyJIbca IpU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHue peakTUBHOTO JABUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MaJCHUMU.

16. CoxpaHeHHe MEXaHWYECKOM »OHEpPrMM TPU JIBIDKCHUHM Tela TOJ
JNEUCTBUEM IIPYKUHBI.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. KoHcTpynpoBanue Tpakta ajisi pa3roHa U JaJdbHEHIIEro paBHOMEPHOTO
JBYDKEHUS MAPUKa WA TEIIEHKKH.

2. Omnpenenenre cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM JBUKCHUS
1IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHre yCKOpPeHHs Teja MPH PaBHOYCKOPEHHOM JBIDKEHUH TI0
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NMPU PaBHOYCKOPCHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. [IpoBepka TrUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JABUKEHUH 0e€3
HaYaJIbHOM CKOPOCTH IIyTH OTHOCATCSA KaK PsiJi HEUETHBIX YUCEI, TO COOTBETCTBYIOIIINE

IIPOMEXYTKHA BPEMEHU OJANHAKOBBI.
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6. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUSA CKOJIB)KCHUSA OT CHIIbI

HOPMAJIbBHOTO IaBJICHUS.

7. Omnpenenenue kodphuineHTa TPEHUS CKOJIbKCHHUS.
8. Omnpenenenne KeCTKOCTU MPYKUHBI.
Q. Onpenenenre pabOThI CUJIBI TPEHUS PU PABHOMEPHOM JBH)KCHHH Tella

10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenne pabOTHl CHJIBI YOPYTOCTH TIPHU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABMXKHOTO U MOJABUKHOTO OJIOKOB.

11. HW3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Pazgea 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe npmxkenune. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHUN: TEPHO/I,
4acToTa, aMIUINTyZa. MareMaTH4ecKuil M TNpYKUHHBIM MasTHUKHU. [IpeBpainenune
SHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue — KoJieOaHUs. BoiHyxnenHsle  KoseOaHuUs. Pe3onanc.
Mexannueckre BoJHbI. CBOMCTBAa MEXaHUYECKUX BOJH. [IpoaosbHBIE U TTOTIEpEYHbIE
BOJIHBL. /[JIMHA BOJIHBI U CKOPOCTBH €€ PacIpOCTpaHEHUs. MexaHHM4eCKUe BOJIHBI B
TBEpPAOM Tene, ceiicmuueckue BostHbl. (MC)

3Byk. ['pomKkoCcTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHbpas3Byk u

yIBTPa3BYK.

JlemoHncTpanum.

1. HaGmonenue kosneOaHui Ten MoJ ACHCTBHEM CHIIBI TSDKECTH U CHJIBI
yOPYTOCTH.

2. Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3 Habioienue BeIHYXI€HHBIX KOJIEOaHUI U pe30HaHca.

4. PacnipocTpanenne npo1oibHbIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

3) Habmoienne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6 AKYCTUYECKHI pe30HaHC.

JlaGopatopHbie pabOTHI U OTBITHI.
1. OnpeneneHre dYacToThl W TEpUoOAa KoJeOaHUN MaTeMaTH4YeCKOTro

MasTHHKA.
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2. Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPY>KUHHOTO MAasTHUKA.

3. HccnenoBanre 3aBUCMMOCTH MEpHOJia KOJICOAHHIT MOABEHIEHHOIO K
HUTH I'py3a OT IJIMHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH MEpHOJa KOJEOAHUNH  MPYKUHHOTO
MasATHUKA OT Macchl Irpy3a.

S. [IpoBepka HE3aBUCUMOCTH MeproIa KoneOaHuii rpy3a, MoABEHIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh Iepuojia KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MAaCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DOJEKTPOMATHUTHOE  TOJIe.  OJIEKTPOMAarHuTHele  BOJMHBL.  CBONMCTBa
ANEKTPOMArHuTHhIX BOJH. [llkanma »sneKTpoMarHWTHBIX BOJH. Fcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJISI COTOBOW CBSI3U. DJEKTPOMArHUTHAs MPUPOJIa CBETA.

Cxopoctsb cBeTa. BosIHOBBIE CBOMICTBA CBETA.

JlemoncTpanum.
1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
2. BonHOBEBIE CBOMICTBA CBETA.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOHIIBHOTO
TenedoHa.

Pa3nen 11. CBeroBble IBJI€HHS.

JlyueBas Mmonens ceera. Mcrounuku ceera. IIpsamonnHerHoe pacipocTpaHeHue
ceera. 3atmenuss Connua u Jlynel. Otpaxenue cBera. Ilimockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TpenoMiieHUs cBera. [lonHoe BHYTpeHHEe
oTpaxkeHue cBeTa. Vcrnonb30BaHre TOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKHUX
CBETOBO/JIAX.

Jlunza. Xop mydeit B muH3e. Ontuyeckas cuctema ¢oToarmapara, MUKpOCKOTa

u teneckomna. (MC) I'na3 kak ontuueckas cucrema. bin3opyKkocTs U 1albHO30PKOCTb.
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Pasznoxxenne Oemoro cBera B cmektp. Omnbitel HetoTona Croxxenue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.
JlemoHCTpanum.
[IpsAMonrHEHOE pacIpOCTPAaHEHHE CBETA.
OtpakeHue cBeTa.
[TosryueHnue n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyecknuii CBETOBOJ.
Xon nyuel B coOuparolieil JInH3e.
Xoq Iy4yer B pacCEenBAIOIIEH JINH3E.

[Toy4yenue n300paXkeHUi ¢ TOMOIIBIO JIUH3.

© ©o N o gk~ W DN PE

[Tpunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

[EEN
o

Mogens rnasa.

[EEN
=

Pa3noxxeHue 6eoro cBeTa B CIIEKTP.
12.  Tlomydyenue Genoro cBeTa MpH CIOKEHUU CBETAa PA3HBIX 1[BETOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. HccnegoBanue 3aBUCMMOCTH YIla OTPAXKEHUsI CBETOBOIO JIyda OT yIJia
NaJCHUS.

2. N3yuenne xapakTepucTUK N300pakeHus MpeAMETa B TNIOCKOM 3epKalie.

3. HccnegoBanue 3aBUCMMOCTH yTIJia IIPEJIOMIIEHHS] CBETOBOIO JIy4a OT yIJia

MMaJICHUA Ha T'paHUIC «BO3JYyX—CTCKIIO».

4. [Tonyyenue n300pakeHUi ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

S. Omnpenenenne GOKYyCHOTO paCCTOSHUS U ONTHYECKON CHUIIbI COOMpPArOILEH
JIMH3BI.

6. OnbITHI 110 Pa3yIoKEHUIO OEJIOTO CBETA B CIIEKTP.

1. OnbIThl IO BOCIPHUATHIO I[BETA MPEAMETOB MPH UX HAOIIOACHUM uepe3

IIBETOBbIE (DUIIHTPHI.
Pa3nen 12. KBanroBble IBJIEHHUS.
OmnbiTel Pesepdopna u mmanerapHas monenb aroma. Mogenb atoma bopa.

I/ICHYCKaHI/IC Y morjonieHue ceera aromoM. KBaHTtel. JInHenyaToie CIICKTPHI.
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PannoaktuBHOCTE anbda, 6eTa u ramma-u3nyderus. CTpoeHne aTOMHOTO sIpa.
Hyxnonnas moziens aTOMHOrO sjpa. M30Torsbl.

PanuoaktuBHbIe npeBpanieHus. [lepuoa nomypacmnaia aToOMHbIX siiep. S aepHbie
peakuuy. 3aKOHBI COXPAHEHHS 3apsIOBOIO M MacCOBOIO YHCEI. DHEPrusi CBS3U
aToMHbIX sfep. CBs3b Macchl M 2Hepruu. Peakiuum cuHTe3a W JACNICHUs sep.
Ucrounviku sneprun. Connia u 38e31. (MC)

Snepnas osHepretuka. JIeMCTBUS pPAAMOAKTUBHBIX W3JIYYEHUHW HA JKUBBIC
opranusmsl. (MC)

JlemoHncTpanum.

1 CrexTpbl U3ITy4YEHHS U OTJIOUIECHUS.

2 CnexTpbl pa3IMvyHbIX Ta30B.

3 CriekTp Bogopoaa.

4. Habmonenue TpekoB B kamMepe BuibcoHa.

5 Pabota cueTunka HOHU3UPYIOMIMNX U3TYyUCHUI.

6 Perucrpatius nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJAYKTOB.

JlaGopatopHbie pabOTHI U OTIBITHI.

1. Halnronenue CrulonHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHS.

2. HccenenoBaHue TPEKOB: U3MEPEHUE DHEPIUM YACTHUIBI IO TOPMO3ZHOMY
nytu (1o ¢ororpadusim).

3. N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO 0000IIAIONINIT MOAYJIb MPEIHAZHAYEH JIJISl CUCTEMAaTH3aluU U
0000111eHHsI TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, IPUOOPETEHHOTO MpHU
M3YYeHUH BCEro Kypca (QU3MKHM, a Takke i NoAroToBku K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY MO (U3HMKe [Ji1 OO0ydJaroluIuxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUM TAHHOTO MOIYJIA PEaTU3yIOTCd M CHCTEMATU3UPYIOTCS BHIIbI
NeSTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylnbTaToB  oOyueHus,  (Gopmupyercs

CCTCCTBCHHOHAY4YHAasA TI'PaMOTHOCTh: OCBOCHHC HAYYHBIX MCTOAOB HMCCICAOBAHMA
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SBJICHUM TIPUPOABI W TEXHUKH, OBJIAJCHHE YMCHHUSIMH OOBSCHATH (U3HUECKHE
SIBJICHHSI, TPUMEHSIS IOTyYeHHBIC 3HAHUS, PEIIaTh 33/1a4H, B TOM YHCIIC KAYCCTBEHHBIC
U DKCIIEpUMEHTAIbHbBIC

[IpuHIMNIMATBHO AESTEIbHOCTHBIN XapaKTep NAHHOTO pa3zera peain3yercs 3a
CYET TOT0, YTO 00YYArONIUECS BBITIOJHSIOT 3aJaHusl, B KOTOPHIX UM MPEAJIaraeTcs:

. HAa OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaThb U HAYYHO OOBSCHITH
du3nuecKue SBICHUS B OKPYKAIOIIEH MTPUPOJIE ¥ TIOBCETHEBHON KU3HM,

. UCIIOJIb30BaTh HAy4YHbIE METOIbI UCCIIEIOBaHUS (DU3UUECKUX SIBJICHUH, B
TOM YHCIIE JJIS MPOBEPKHU THITOTE3 U MOTYICHHUS TEOPETUICCKUX BHIBOJIOB;

. OOBSCHATH HAydHBIE OCHOBBI HamOoJiee BaXHBIX JOCTIKECHUU
COBPEMEHHBIX TEXHOJIOTUH, HAPUMEpP, MPAKTUYECKOTO HCIOIB30BAHMS Pa3IMYHBIX
HMCTOYHHMKOB SHEPTHH Ha OCHOBE 3aKOHA MPEBPAIICHUS i COXPAHEHHUS BCEX M3BECTHBIX
BUJIOB DHEPTUHU.

Kaxxnas 3 Tem JaHHOTO pasziesna BKI0YaeT SKCIEPUMEHTAIBHOE UCCIIEIOBAHUE
obobmaromiero xapakrepa. Pa3nen 3aBepiiaercsi MPOBEICHUEM JTHUArHOCTUUECKON U

OIICHOYHOM paboThl 32 KypC OCHOBHOM IITKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HNPEAMETA «®PU3UKA»

JIMYHOCTHBIE Pe3yJabTATHI

[TatproTnyecKoe BOCIIUTAHUE:

° NPOSIBJICHUE MHTEpeca K HCTOPUM W COBPEMEHHOMY COCTOSIHHIO
poccuiickoil GU3NIECKON HAyKH;

° IIEHHOCTHOE OTHOIIICHUE K TOCTIKEHHSIM POCCUNCKHIX yUEHBIX-(DU3UKOB.

['paxkgaHCcKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

° TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CyXICHUH
OOIIIECTBEHHO3HAYMMBIX W OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C TMPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN (DU3UKU;

° OCO3HAaHWE BAXXHOCTU MOPAJIbHO-3THUYECKUX MPUHLIHIIOB B ACATEIBHOCTH

YYEHOTO.
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DcTeTu4ecKoe BOCIUTAHUE:!

° BOCIIPUSITUE  ACTETUYECKUX  KadyecTB  (U3MYECKOW  HaykKu: €€
rapMOHUYHOTO TOCTPOEHHU S, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH

[{leHHOCTH HAYYHOTO MO3HAHUSA:

° OCO3HaHWE IEHHOCTH (U3MYECKON HAyKH KaK MOUIHOTO WHCTPYMEHTa

IIO3HAaHUA MHpPA, OCHOBBI PA3BUTHA T@XHOHOFHﬁ, Ba)KHEHUIIICH COCTaBJI}IIOHleﬁ

KYJIBTYPBI;
° pa3BUTHE HAYYHOMH J1I0003HATENBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON
NEATEIIbHOCTH

dopMupoBaHUE KyJIbTYpPbl 3I0POBbSI U SMOIIMOHAIILHOTO OJIArOMOTYYHs:

° OCO3HaHWE IIEHHOCTU Oe30macHoro o0pa3a U3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBul 0€30MaCHOI0 MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, C AJIEKTPUUYECKUM U TETUIOBBIM 000PYIOBAaHUEM B JJOMAIIIHUX YCIOBUSX;

° c(hOpMHUPOBAHHOCTh HaBBIKA PEeQIICKCHU, NMPU3HAHME CBOETO IpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa.

TpynoBoe BoCIMTaHUE:

° AKTUBHOE Y4YacTHE B PEIICHUWU MPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJbI, TOpOJAa, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOM HAaNpaBICHHOCTH,
TPeOYIOIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

° MHTEpEC K TMPAKTUYECKOMY U3YYEHUIO Tpodeccuid, CBSI3aHHBIX C
bu3HKOA.

DKOJIOrMYECKOE BOCTIMTAHUE:!

° OpUEHTAIMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHUM JJIsS PEIICHUS 3a7a4 B
00JIacCTH OKpYXaloIel Cpenbl, MIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
MOCJICACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

° OCO3HaHME II00ATBHOTO XapaKTepa IKOJOTHIECKUX MPOOIIEM U IMTyTel nx
peluieHus

Apnanranus oO0ydarlerocss K HU3MEHSIOUUMMCS YCJIOBHUSIM COLMAIBLHON U

IIPUPOIHOU CPEBI:
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® HOTpe6HOCTB BO BBaHMOHeﬁCTBHH IIpX1 BBIITOJIHCHUHN I/ICCJ'ICI[OBEIHI/Iﬁ u

MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

° MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPAKTHYECKYIO
NEATEIIbHOCTD;
° noTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAaHUN, B TOM YHCIE

bopMyIHpOBATH UJIEH, TIOHSITHS, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SIBJICHUSX;
° OCOo3HaHWe Me(MUIMTOB COOCTBEHHBIX 3HAHWNW M KOMIICTCHTHOCTEH B

o0nacTu GU3HKY;

° IJIAHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETEHUU HOBBIX (PU3HMYECKUX
3HAHUI;
° CTPEMJICHUE aQHAIM3UPOBATH M BBIABIATH B3aUMOCBSI3M MPUPOIBI,

o01ecTBa 1 YKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUCCKIX 3HAHUM;

° OIICHKA CBOMX JIEUCTBHI C YYETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEiy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

CrnenuajbHble JUHYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICICHHUIO U JuddepeHInaluu KapTUHbBl MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOW OpTraHU3aInH;

° AMOIIMOHAJILHO-IIEHHOCTHOE ~ OTHOIIEHHWE K OKpY)KawIlel cpeje,
HEOOXOIMMOCTH €€ COXpaHEHUS U PAIIMOHATILHOTO UCTIOIb30BaHMUS;

° ymMeHue (OpPMHpPOBATh JACTETHYCCKWE YYBCTBA, BIECYATICHUS OT

BOCHPUSATHS IPEAMETOB U SIBJICHUN OKPYKAIOLIETO MUPA.

MeTanpeaMeTHbIe pe3yJbTaThl
YHuBepcajbHbIe IO3HABATEJIbHBbIC 1eCTBUSA.

baszoevie nocuueckue oeticmeus:

o BBISIBIIATh W XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(siBIICHMI);
o yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMHU, OCHOBAHUS

TUTs1 000OIIEHUS U CPABHEHUS;

(] BBIABJIATHL 3aKOHOMCPHOCTH M IIPOTHBOPCYHHA B pPaCCMAaTPUBACMbBIX
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dakTax, TaHHBIX ¥ HAOTIOIEHUAX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSM;

o BBISIBIIATh NTPUYMHHO-CJICICTBEHHBIC CBSI3U NPH M3YYEHUU (U3UUCCKUX
SABJICHUM W TIPOLIECCOB; JeiaThb BBIBOJBI C MCIOJIb30BAaHUEM JICNYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DU3MUCCKUX
BEJIMYMH;

o CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pemieHust ydeOHOW (U3NUYeCKOM
3aaun (CpaBHEHHE HECKOJIbKUX BAPUAHTOB PEILICHHS, BEIOOP Hanboiee MoIX0sIIero
C YY4ETOM CaMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPHUERB)

ba3zosvie uccneoosamenvckue oelicmeausi:

o HCITOJTB30BaTh BOMPOCKHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT TTO3HAHUS;

o IPOBOJUTH IO CAaMOCTOSATEIHLHO COCTABIIEHHOMY IUIAHY  OIIBIT,
HECJIOKHBIA (PU3NYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIeNOBaHUE (PHIUIECKOTO
SIBJICHUS;

o OIICHMBaTh Ha TMPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(MOpMAIHIO,
MOJTyYE€HHYIO B XO/I€ UCCIIEIOBAHUS MIIM DKCIIEPUMEHTA;

o caMOCTOATEeNbHO  (opMynupoBaTh 00OOIIEHHST W BBIBOABI IO
pe3ynbTaTaM NpOBEAEHHOTO HAOIIOICHNS, ONIBITA, MCCIEAOBAHNUS;

o IPOTHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BuTHE (PU3HUECKHUX
IIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEITOIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSIX
M KOHTEKCTax

Paboma c ungopmayuei:

o PUMEHSTD Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI MPH TTOUCKE U
otOope MH(pOpPMAIMU WU JAHHBIX C YYETOM NPEJIOKEHHON y4eOHOU (pu3nuecKon
3a/1auu;

o aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHUS;

o CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIBbHYIO (OPMY TpEICTaBICHUS
uHboOpMaIlMM W WUIIOCTPUPOBATH pEIIAEMbIE 3a/aud  HECJIO0XHBIMU CXEMaMH,
auarpaMmmamu, HHOUM rpaduKoi 1 uX KOMOMHAIMSIMU

YHuBepcajibHble KOMMYHUKATUBHBIC N1eiICTBUSA

26



Obwenue:

° B X0JI¢ 00CYXJEHHUSI y4eOHOTO MaTepHaia, Pe3yIbTaToB Ja0OPATOPHBIX
paboT W TPOEKTOB 3aJilaBaTh BOIPOCHI IO CYIIECTBY OOCYXXIAae€MOW TEMBI H
BBICKAa3bIBaTh WJCH, HAIICJICHHBIE Ha peIIeHWe 3aJadyd W TOJJCP’KaHHe
0J1aro’keaaTeIbHOCTH OOIIEHMS,

° COTIOCTaBIIATh CBOM CYXACHHUS C CYXJICHHSIMH JIPYTUX YYaCTHHKOB
auanora, OOHapyXUBaTh Pa3IMIUE M CXOACTBO ITO3HIIHIA;

° BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

° MyOJMYHO TPEJCTABIATh PE3YJIBTATHl BBIITOJHEHHOTO (PU3NYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICTIOBAHMUS, TIPOCKTA)

CosemecmHas desimenbHOCMb (COMPYOHUUECE0).

° MOHUMATh W  HWCIOJB30BaTh  NPEHMYIIECTBA  KOMAHAHOW W
WHIMBHUIYaJTbHON PaOOTHI MPH PEIICHUN KOHKPETHOHN (hU3UUECKOU MPOOIJIEMBI,

° IPUHUMATH 1IEJIM COBMECTHOM JIESITEIIFHOCTH, OPTaHU30BBIBATh JICHCTBUS
mo e JOCTIKEHUIO: PACIpeAeNsiTh PO, OOCYXKIaTh MPOIECChl U PE3yIbTaThl
COBMECTHOM pabOThI; 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;

° BBITIOJTHSTH CBOIO YaCTh PaOOTHI, TOCTUTAS KAUECTBEHHOTO PE3yJIbTaTa 1Mo
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYS CBOM JICUCTBHUS C APYTUMH YJI€HAMHA KOMaH/IbI,

° OIICHUBATh KAa4eCTBO CBOETO BKJaja B OOMIMHA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEIIEHO COPMYITHMPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUS

YHuBepcaJbHbIe peryJasiTUBHbIC 1eCTBUS.

Camoopeanuzayusi:

° BBISIBIISATH IMPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYAIHAX, TPEOYIOIINX
JUISL peIieHusT (PU3NYSCKUX 3HAHUM;

° OPHUEHTHPOBATLCA B PA3IUYHBIX TOAXO0JAaX TNPHHITHS pEIICHUN
(MHAMBUAYATBHOE, PUHATHAE PEIICHUS B TPYMIE, MPUHATAE PEIICHUHN TPYIIION );

° CaMOCTOSITCIIbHO COCTABJISATH AJITOPUTM pEIICHUS (DU3NYSCKOM 3aaud
WIM IUJaHA MCCIICNIOBAaHUS C YYETOM HMEIOMINUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPeIjiaraeMbie BAPUAHTHI PEIICHUH;

(] ACIaTh BBI60p 141 6paTI> OTBCTCTBCHHOCTDL 3a PCIICHHUC.
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Camoxoumponw (pegnexcus):

o JaBaTh aJICKBATHYIO OIEHKY CUTYAIlUU B TIPeJiaraTh IjiaH €€ U3MEHEHUS;

o OOBSACHATh MPUYUHBI JIOCTHKEHUS (HEJIOCTHMKEHHUSI) pPE3yJIbTaTOB
NeSTEILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

o BHOCUTBH KOPPEKTHUBBI B JICSITEIILHOCTD (B TOM YHKCJIE B XOJl BHITIOJHEHUS
(GU3MUECKOTr0 UCCIEeNOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENLCTB,
M3MEHUBIIUXCS CUTYaIlUH, YCTAHOBIICHHBIX OMMOOK, BOSHUKIITUX TPYTHOCTEH;

o OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM.

IMOYUOHATbHBIU UHIMENTEKN.

o CTaBUTH ce0s Ha MECTO IPYrOTo YeIOBEKa B XOJC CIOpa WU JTUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JIPYTrOro.

Ilpunamue cebs u opyaux:

o IPU3HABATH CBOE MIPABO Ha OLIMOKY MPH pPelIeHnH GU3NIECKUX 3a71a4 WU

B YTBCPIKACHUAX HAa HAYUYHBIC TCMbBI M TAKOC KC IIPAaBO APYIroro.

CnenuanbHble MeTaNpeAMeTHbIE Pe3yJbTAaThl:

° WCMOJIb30BaTh  COXPAHHBIE AHAIM3ATOPBl B  PA3JIMYHBIX  BHJAAX
NEeATeIbHOCTH (Yy4eOHO-IT03HABATEIIBHOM, OPUEHTUPOBOYHOM, TPYTOBOM );

° IIPUMEHSTH COBPEMECHHBIC CpelicTBa KOMMYHUKALUU U
TU(DIOTEXHUYECKHE CPECTBA;

° OCYIIECTBIISTh ITPOCTPAHCTBEHHYIO u COIMAJIBHO-OBITOBYIO
OPUEHTUPOBKY, 00J1a71aTh MOOUILHOCTHIO;

° OPUMEHSITh TPUEMbl OTOOpa M CHUCTEMaTH3allMd Marepuajia Ha
ONPENECIICHHYIO TEMY;

° BECTH CaMOCTOSITEIbHBIN MOUCK UH(POpMAITUH;

° peoOpa3oBbIBATh, COXPAHITH U TIEpeIaBaTh MH(POPMAIIUIO, TOTYICHHYIO
B PE3YyJIbTATE YTCHUS WIH ayITUPOBAHUS;

° NPUHUMATh y4acTHE B PEUYEBOM OOIICHUH, COOII0Ias HOPMBI PEUYEBOTO

ATHKETA;
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° aJIcKBaTHO HWCIIOJb30BaTh JKECThl, MHMHKY B TIPOIIECCE PEUYEBOTO
OOIICHUS,
° OCYIICCTBJIAT, PEUYCBOM CAMOKOHTPOJIb B  TIpolecce  y4eOHOH

ACATCIBHOCTHU U B HOBC@I[HCBHOﬁ KOMMYHHKAIINH,

° OIICHMBAaTh CBOIO peYb C TOYKH 3PEHHS €€ COJEp)KaHUsA, S3BIKOBOTO
ohopMIICHUS;

° HaXOJIUTh TPAMMATUYECKHUE U PEUYCBBIC OIMMOKH, HEAOUYEThI, HCTIPABIIATH
uX;

° MJIaHUPOBATh, KOHTPOJUPOBATh W OIICHUBATh Y4YeOHBIC ICHCTBUSA B

COOTBETCTBHH C IMOCTABJICHHOMN 3212[3‘—16171 " YCIIOBUSIMU €€ pcain3alivu.

IIpeaMeTHbIe pe3yabTaThl
8 kiace

[TpenmMeTHbIE pe3yapTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(hOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

° UCIIOJb30BaTh TMOHATHS: (PU3MYECKHME U XUMUYECKHE SIBJICHUS;
HaOIOAEHUE, SKCIIEPUMEHT, MOJIEb, THUIOTE3a; €AMHMIBI (PU3MUYECKUX BEIUYMH;
aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUAKOE, Ta3000pa3Hoe);
MEXaHUYECKOE JIBUKEHHE (PaBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOIMHENWHOE),
TpaeKTOpHus, paBHOACHCTBYIOIIAs cwui, naedgopmarus (ympyras, IJIacTudeckas),
HEBECOMOCTH, COOOIIAIOIINECS COCYIbL;

° pasnuyaTth siBJieHUus (IudQy3usi; TEMIOBOE ABUKEHUE YACTHUI] BEILIECTBA;
PaBHOMEPHOE JABMKEHHUE; HEPABHOMEPHOE ABMKEHUE; UHEPLIUS; B3aUMOJICHCTBHE TE,
paBHOBeCHE TBEPABIX TENI C 3a- KPEIUIEHHOW OCBIO BpALICHUS; Ieperaya JIaBICHUS
TBEPABIMU TEJIAMH, KUAKOCTSIMHU U ra3aMu; aTMOC(epHOE JaBJICHHE; IJIaBaHUE Tell;
MIPEBPAILECHHS] MEXAHUYECKOW 3HEPTUM) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

° pacno3HaBaTh IMPOSIBJICHUE HW3YYEHHBIX (DU3UYECKUX SBJICHUM B
OKpY)KalollleM MHupe, B TOM 4HCIe (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI

ABUKCHUS C PA3JIMYHBIMH CKOPOCTIMHU B ’)KMBOU M HEXKUBOU IIpHUPOJIC, HCﬁCTBHG CHJIBI
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TPEHHUS B IPUPOJIEC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JaBICHUS Ha )KUBOW OPraHU3M;
IJIaBaHWE pPBIO; pblYard B TeJ€ YeJIOBEKa;, MPU 3TOM MEPEBOAUTH MPAKTHYECKYIO
3aja4y B Yy4eOHYI0, BBIIEIATh CYIIECTBEHHbBIE CBONCTBA/IPU3HAKU (PUIUUECKUX
SIBJICHUIM;

° OIUCHIBATh U3YUEHHBIEC CBOMCTBA TEJ U (PU3UUECKUE SBICHUS, UCIIOIb3YS
(puznyeckue BeIUYnHbI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb,
CpPEAHSS CKOPOCTh, CUJIA YIIPY- TOCTH, CUJIA TSKECTHU, BEC TEJIA, CUJIA TPEHUS, JABIICHHUE
(TBEpIoro Tena, >KUJIKOCTH, ra3a), BbHITAIKMBAIOUIAs cUja, MEXaHH4Yeckas paloTa,
MOIIHOCTh, IIJIEYO CHJBbI, MOMEHT CHJIbl, KOA((UIMEHT TMOJE3HOI0 JEHCTBUSA
MEXaHU3MOB, KUHETUYECKasi U NOTEHIMAJIbHASI SHEPTUs); IPU OMMCAHUU MPABUIILHO
TPAKTOBATh (PU3NYECKUN CMBICI HCIIOJIBb3YEMbIX BEJIWYUH, MX O0O3HAuY€HUs H
€AVHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLUIUE JIAHHYIO
(u3nYeCKyl0 BEJIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpaQUKU H3yUYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEITUUNH;

° XapaKTepHU30BaTh CBOMCTBA TeN, (PU3NYECKHE SIBICHUS M MPOLECCHI,
UCTIOJIb3YysI TIpaBWjIa CJIOXKEHUs Cuil (BAOJb OJHOW mpsMoi), 3akoH ['yka, 3akoH
[lackans, 3axkoH Apxumezna, NpaBUJIO paBHOBecus pbluara (0J0Ka), «30J0TOE
IIPAaBUJIO» MEXAHUKH, 3aKOH CO- XPaHEHUSA MEXAHUYECKOU SHEPTUH; IIPU ITOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCHIBATh €M0 MaTEMATHUECKOE BhIPAKECHUE;

° OOBACHATH (PU3UUECKHUE SIBJICHUS, TPOLIECCHI U CBOMCTBA TE€J, B TOM YKCIIE
U B KOHTEKCTE CHUTyalMld IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOrMYeCKUX IIaroB ¢
onopoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NUYECKUX SABJICHUM, GU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

° pemath pacy€THblE 3a7adyd B |—2 NEWCTBUSA, UCIOJB3YS 3aKOHBI U
(opMyJibl, CBSI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBHSI 3a]1a4u
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (PU3UUECKUE BEIMUYMHBI B (OPMYIIBI U
IPOBOJUTH pac- YEThI, HAXOAUTH CIIPABOYHBIEC JAHHBIE, HEOOXOIUMBIE I PEILICHUS
3a]1a4, OIICHUBATh PEAIMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;

o paciio3HaBaTb Hp06JI€MBI, KOTOPBIC MOXXHO PpEIINTh IIPpU IMOMOIIA
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Gu3NUEeCKMX METOJO0B; B OINMCAHUM HWCCIEAOBAHUS BBIACIATH TMPOBEPSEMOE
MpEaNnoyioxKeHne (TUMOTe3y), pa3iaudyaTh U UHTEPHIPETUPOBATH  MMOTYUYCHHBIH
pe3ynbTaT, HAXOAUTh OITMOKHU B XO/JI€ OIbITA, /IeJIaTh BHIBOBI [0 €r0 pe3yJIbTaTaM;

° MPOBOJIUTH OMBITHl 1O HAOTIOACHUIO (PU3WUECKUX SIBICHUN WM
(bu3HUeCcKX CBOMCTB TeN: (OPMYIHPOBATH TPOBEPSIEMbIE ITPEANOI0KEHU, COOUPATh
YCTAHOBKY M3 TMPEUIOKEHHOTO O00O0pYIOBaHUsA, 3alUChiBaTh XOJ| OMbITa U
(bopMyIMpOBaTh BHIBOIHI,

° BBIMIOJIHATh TPSIMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Telna,
00bEMa, CUJIBl M TEMIIEpaTypbl C MCIOJIB30BAHUEM aHAJIOTOBBIX U HUGPOBBIX
MpUOOPOB; 3aMMCHIBATH IOKAa3aHUA MPUOOPOB € YYETOM 3aJaHHOW aOCOJIFOTHOU
NOTPEIIHOCTU U3MEPEHUN;

° MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3UUYECKOU BEITUUUHBI
OT JPYroi C UCIOJIb30BAHUEM IPSMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JBIDKYLIETOCs T€JIa OT BPEMEHH JIBHXKEHUS TEJa; CUJIbl TPEHUS CKOJIBKEHUSI OT BeEca
Tena, KayecTBa OOpabOTKM MOBEPXHOCTEW TeJl U HE3aBUCHUMOCTU CHJIBI TPEHHS OT
IJIOIIAIA CONPUKOCHOBEHUSI TEN; CWIbl YOPYTOCTH OT YHAJIUHEHUS MPYKHUHBI,
BBITQJKUBAIONICH CHJIBI OT O0BEMA MOrPY>KEHHOM YAaCTH Tela UM OT IJIOTHOCTH
KUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tella, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO; YCIOBHUM TUTABaHUS TEJ, YCIOBUI pPaBHOBECHUS phluara M OJIOKOB);
y4acTBOBaTh B IJIAHWPOBAaHUU YYEOHOTO HCCIEAOBAaHUS, COOMpaTh YCTAaHOBKY H
BBITIOJIHATHh U3MEPEHUs, CIIeysl MPEIJIOKEH- HOMY TUIaHy, (PUKCUPOBATh PE3yIbTAThI
MOJTY4YEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIUYMH B BUJIEC MPEIJIONKEHHBIX TaOJIUIl U
rpaduKoOB, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

° MPOBOJIUTh KOCBEHHBIC W3MEPCHUS] (PU3NYECKUX BEJIUYUH (TUIOTHOCTH
BELIECTBA XKUIKOCTH U TBEPJIOTO TEJa; CHUIIa TPEHUS CKOJIbKEHUS; JaBJICHUE BO3yXa;
BBITAJKMBAIONIAS CWUJIA, JICHCTBYIOIAs Ha TMOTPYy:KEHHOE B KHUIAKOCTHh TEJNO;
KO2(PUITMEHT TOJIE3HOTO JEUCTBHUS MPOCTHIX MEXAHU3MOB), CIEIys TPEII0KEHHON
WHCTPYKIIMU: TIPU  BBINOJHEHUU U3MEPEHUH COOMpaTh SKCHEPUMEHTAIBHYIO
YCTAHOBKY Y BBIYHUCIISITH 3HAUEHUE UCKOMOW BEJIMYMHBI,

o CO6J'IIOI[8,TB ImpaBujla TCXHHUKH 0e30macHOCTH Ipu pa60Te C
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1ab0paTOPHBIM 000PYAOBAHUEM;

° YKa3bIBaTh MPUHIUIBI ICUCTBUS MTPUOOPOB U TEXHUUYECKUX YCTPOWCTB:
BECbl, TEPMOMETp, JIMHAMOMETp, COOOIIAIOIIMUECS COCYJbl, OapoMeTp, phlyar,
MOJBUKHBIN 1 HETIOJIBH>KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH;

° XapaKTepU30BaTh MPUHIUIBL JIEUCTBUS HM3YYECHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUcaHus (B TOM YHUCJE: MOAIIUIHUKH,
YCTPOMCTBO BOJONPOBOJIA, THUJPABIUYECKUN TMpecc, MaHOMETP, BBICOTOMED,
MOPITHEBON HACOC, aPEOMETP), UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3UUYECKUX SBIICHUN
1 He0O0X0IMMbIe (PU3NUYECKUE 3aKOHBI, 1 3aKOHOMEPHOCTH;

° NPUBOJUTH TPUMEPHl / HaxoAuTh WHGOpPMALUIO O TpUMEpax
IPAKTUYECKOTO MCIOIb30BaHMs (DU3NUECKUX 3HAHUN B MOBCEAHEBHOW KU3HU IS
oOecrieueHuss 0€30MacHOCTH TpH OOpalIeHUu C NpUOOpaMu M TEXHUYECKUMU
YCTPONCTBAMM, COXPaHEHHUsS 370pPOBbSI M COONIOACHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOILLEH CPEJIE;

° OCYUIECTBJISATh OTOOP MCTOYHUKOB MHGpopManuu B cetu MHTEepHET B
COOTBETCTBHHM C 33/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUU U
MyTEM CpaBHEHUSI PA3IUYHBIX HMCTOYHMKOB BBIACISATh HWH(POpPMAINIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

° MCIIOJIb30BATh MPH BBHITIOJTHEHUH YU€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy (puznueckoro cojep)kaHusi, CIpPaBOYHBIE MaTe€pUalibl, PECYpPChl CETH
WNurtepHer; BnageTh mnpuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3OBaHUS
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHBIC KPAaTKHUE MMUChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WHMOpMAIMU (PU3NUECKOTO COACPNKAHUS, B TOM YHCIIC
nyOJIMYHO JenaTh KpaTKue COOOIIEHHS O pe3yJibTaraX MPOEKTOB WIM Y4EOHBIX
WCCJIEJOBAHUM; IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh U3YUYECHHBIN ITOHITUWHBIN amapar
Kypca (U3HUKH, COMPOBOXKIaTh BHICTYIUICHUE MTPE3CHTAIINECH;

° OpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUI pacnpeneisiTh
00SI3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJladyaMH, CIECAUTH 3a

BBITIOJITHCHHUCM I1JIaHaA I[CﬁCTBPIﬁ, aI€KBAaTHO OICHUBATh COOCTBEHHBIN BKJIad B
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ACATCIIbHOCTD I'PYIIIbI; BBICTPANBATh KOMMYHUKATUBHOC BBaHMOHeﬁCTBHC, YUUTBIBAsA

MHCHHUC OKPY’KarolInXx.

9 kJaacc

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpPMHUPOBAHHOCTh Y 00YUAIOIIMXCSI YMEHUM:

° MCITOJIH30BATh TIOHATHSI: Macca U pa3MepPbl MOJIEKYJI, TETUIOBOE IBI)KCHHE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAIUIMYCCKHUE U aMOP(HBIE
TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA Iap, BIAKHOCTH BO3/AyXa; TEMIIEpaTypa,
BHYTPCHHSISI DHEPTHUS, TEIJIOBOW BHUTATENh; JIEMEHTAPHBIN DIICKTPUUCCKHUHN 3apsij,
AJIEKTPUUYECKOE MOJIe, MPOBOJIHUKHU U JTUAICKTPUKH, IIOCTOSHHBINA AJICKTPUUECKUHN TOK,
MAarHuTHOE I10JI¢;

° paznnuath SBJICHUSA (TEIJIOBOE paclIMpeHHe/CkaThe, TeIulonepeaya,
TEIJIOBOE  pPAaBHOBECHE, CMauMBaHWE, KaNWUIApHBIC SBIICHHS, HCIapeHUE,
KOHJICHCALIUS, IIJIaBJICHUE, KpHUCTaJUTU3aUs (oTBepeBaHUE), KHUIICHUE,
Teronepeaava (TEIIONMPOBOIHOCTb, KOHBEKIHS, H3Iy4deHHUE); SJSKTpH3alus Tel,
B3aMMOJICUCTBHE 3apsI0B, NCHCTBUS DJIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMBIKaHHE,
B3aUMOJICHCTBIE MAarHUTOB, JEWCTBHE MArHUTHOTO TIOJISI Ha IPOBOJHHK C TOKOM,
AJICKTPOMAarHuTHAsl MHAYKITUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PH3UIECKOE SBJICHUE;

° pacmo3HaBaTh TMPOSIBJICHUE W3YYEHHBIX (U3UYECKUX SBJICHUA B
OKPYXKaIoIlleM MHUpE, B TOM Ynciie (PU3UYECKUE SBJICHUS B IPHU- POJIC: TIOBEPXHOCTHOE
HATSODKCHUE M KaITWJUIAPHBIC SIBJICHUS B MPUPOJIC, KPUCTAUIBI B MIPUPOJIC, U3ITyUCHHE
Comnila, 3amep3aHue BOJOEMOB, MOPCKUE OpU3bl, 00pa3oBaHKE POCHI, TyMaHa, WHes,
CHETa; DJICKTPUYCCKUE SABJICHUS B aTMOC(epe, AJIEKTPHUECTBO JKMBBIX OPraHU3MOB;
MarHuTHOE ToJie 3eMJId, Jpeld IOJIFOCOB, POJIb MArHUTHOTO IOJS JJIS JKM3HH Ha
3emiie, MOJSIPHOE CUSTHUE; TIPU ITOM NEPEBOJIUTH MPAKTUYECKYIO 337a4y B YUCOHYIO,
BBIJICJISATh CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKN (DU3NUECKUX SIBJICHU;

° OTHCHIBATh U3yUEHHBIE CBOWCTBA TE U (DU3UIECKUE SIBIICHUS, HCTIOIB3YS

du3nuecKre BeIMYUHBI (TeMIepaTrypa, BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIJIOThI,
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yAeJIbHAas TEIUIOEMKOCTh BELIECTBA, yAEIbHAS TEIJIOTA IUIABICHUS, YI€IbHAs TEIIOTA
napooOpa3oBaHus, yJeNbHas TEIJIOTa CrOpaHus TOIUIMBA, KO3(PPHUIIMEHT MOIE3HOTO
JNEUCTBUS TEIUIOBOW MAlIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO31yXa, JJIEKTPUUYECKHIA
3apsil, CWJIA TOKA, DJJEKTPUYECKOE HAIpSIKEHHWE, COINPOTUBICHHE NPOBOJIHUKA,
yJIeNIbHOE COMTPOTUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD SJIEKTPUYECKOT0 TOKA); IPU
OMHMCAHUM MPABWIBHO TPAKTOBaTh (M3UUECKUN CMBICI HUCIOJIb3YEMbIX BEIUYMH,
0003HaYCHUS ¥ €AVMHUIIBI (PU3UUECKUX BEJIMYWH, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIIINC
JTaHHYI0 (U3UYECKYI0 BEIUYMHY C JIPYTMUMU BEJIMYMHAMU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

° XapaKkTepru30BaTh CBOMCTBA Tel, (U3WUYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIEC IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIIECTBA, MPUHIUII CYNEPHO3ULUM TMO- Jieh (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHMS 3apsaa, 3a- kKoH Oma 1 ydactka 1emnu, 3akod /xoyns—JleHna, 3akoH
COXpaHEHUs DPHEPruM; MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alUCBIBATh €T0 MATEMATUYECKOE BBIPAKEHHUE;

° OOBACHATH (PU3MUECKHE TPOILIECCHl W CBOMCTBA TENl, B TOM YHCIE U B
KOHTEKCTE€  CHUTyallud  MNPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 1—2 JIOTMYECKHUX I1aroB ¢
ornopoil Ha 1—2 W3yYeHHBIX CBOMCTBA (HM3MUECKUX SBICHUHM, GU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

° pemath pacdy€THbIE 3aJaud B 2—3 JIEUCTBUSA, UCIOJIb3YS 3aKOHBI U
dbopmyIibl, CBSI3bIBAIONTNE PU3UUECKHE BETUYMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 3a1a4u
3aIllUChIBATh KPATKOE YCIOBHE, BBISBJISATH HEIOCTATOK JAHHBIX ISl PEUICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI M POPMYJIIBI, HEOOXOIUMBIE JIJISl €€ PEIICHUS, POBOAUTH PAC- YETHI
U CpaBHMBATh TMOJy4eHHOE 3HAUYCHUE (HU3NUYECKOW BETUYUHBI C HW3BECTHBIMU
JAHHBIMH;

° pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIINTh MPU TTOMOIIH
(GuU3HUECKMX METO/I0B; UCIOJIb3YsI ONMCAHUE HCCIIEIOBAHUS, BBIIEISATh MPOBEPSIEMOE
MPEIIOJIOKEHHUE, OLICHUBATh MPAaBUIBHOCTh MOPSAKA MNPOBEACHHS HMCCIIEIOBAHUA,

AC€J1aTh BBIBOJBI,
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° OPOBOAMTH ONBITHI MO HAOMIONEHUI0 (U3MUECKUX SIBICHUM WU
(Gu3nYeCcCKuX CBOMCTB Tel (KaMUUISIpHbIC SIBJICHHS, 3aBUCUMOCTb JaBJICHUS BO3/1yXa OT
ero o0béMa, TeMIepaTypbl; CKOPOCTH IIpoLEecca OCTbIBaHUS/HArpEBAHUA IIpU
U3Iy4YEeHUH OT 1BEeTa H3IIy4Yaloleil/MOrIONaloNe TMOBEPXHOCTH;, CKOPOCTh
UCIIApEHUsi BOABI OT TEMIIEpaTyphbl KHUAKOCTH M IUIOMAAM €€ IOBEPXHOCTH;
AJIEKTpU3aLMA TeJl U B3aUMOJEHUCTBUE DJIEKTPUUYECKUX 3apsoB; B3aUMOJACHUCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIHM3allsl MAarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB,
JEHCTBUSI MAarHUTHOTO MOJII Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA 3JIEKTPOJIBUraTessl MOCTOSHHOIO TOKa): (POpMyJIMpOBaTh MpPOBEpPSIEMbIC
MPEANOJIOXKEHNU, CcOOUpaTh YCTAHOBKY M3 MPEMJIOKEHHOrOo 000pyJOBaHUS;
OIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BBIBOJBL;

° BBITIONHATh  TMpsIMBbIE  HM3MEPEHUSA  TEeMIIepaTyphbl, OTHOCHUTEIHHON
BJIQKHOCTH BO3/AyXd, CHJIbl TOKA, HAIpPsDKEHHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpOB U AATUYUKOB (PU3NYECKUX BEJIUYMH; CPAaBHUBATh PE3YJbTaThl U3MEPEHUN C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

° IPOBOJUTH HUCCIEI0OBAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKOW BETUUMHBI
OT JPYTroM C HMCHOJB30BAHHEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH CONPOTUBIICHUS
OPOBOJHMKA OT €ro JJIMHBIL, IJIOAAM TOMNEPEYHOr0 CEYEHUs M YJEIbHOIOo
COTIPOTHBJICHUS BEIIECTBA NMPOBOJHUKA; CHJIBI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT
HaIpsHKEHUs1 Ha MPOBOJAHUKE; MCCIEIOBAHUE MOCIEA0BATEILHOIO U MapaljIeIbHOIO
COEIMHEHHUI MPOBOJHUKOB): IJIAHUPOBATH HCCIIEJOBaHHE, COOMpAaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, Ceaysl MPEeIOKEeHHOMY IJIaHy, (PUKCUPOBAaTh PE3yiIbTaThl
NOJIYYCHHOW 3aBUCHUMOCTA B BHJAE TaOIull M TpaduKOB, JeiaThb BBIBOABI IO
pe3ysibTaTaM HCCIIE0BAHNUS;

° IPOBOJUTh KOCBEHHbIE H3MEPEHUsSI (PU3NUECKUX BeJIWYuH (yIenbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTHUBIICEHWE MPOBOJHUKA, paboTa M MOIIHOCTb
AJIEKTPUYECKOTO0 TOKA): IUJIAHUPOBATh HU3MEpPEHUs, coOMpaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY, CIeAYs NPEII0KEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYMHBI,

° coOnrofaTh MpaBWia TEXHUKM Oe30macHOCTH 1pu  pabote ¢

J1a00paTOPHBIM 000PYIOBaHUEM;
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° XapaKkTepU30BaTh MNPUHIUINBI JCHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONIOPOM HA UX OMUCAHUS (B TOM YUCIIE: CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETp, TMapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETUUK
AIIEKTPUYECKOM HHEPTUH, JJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTEIbHBIC
AIEKTPONPUOOPHI (MIPUMEPBI), DIEKTPUUYECKUE MPEAOXPAHUTENHU; IIIEKTPOMATHUT,

QJICKTPOABUI'ATCIIb ITIOCTOAHHOI'O TOKa), HCIIOJIB3Ys 3HAHUSA O

° CBOMCTBaX (U3NYECKUX SBICHUNU U HEOOXOoAuMble (U3NUYECKUE
3aKOHOMEPHOCTH;
J pacro3HaBaTh NPOCTBIE TEXHUYECKUE YCTPOWCTBA W H3MEPHUTEIIbHBIC

MPUOOPBI IO CXEMAM U CXEMAaTUYHBIM PUCYHKAM (KUAKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO CrOPAHUs, SIEKTPOCKOIL, pEOCTar);
COCTABJISITh CXEMbI DJIEKTPUUYECKUX LENEH C MOCIEIOBATENbHBIM M HapaJlIeIbHBIM
COCIMHEHHEM  JJIEMEHTOB, pa3iuyas  yCJIOBHbIE  OOO3HAYEHMsI  3JIEMEHTOB
AIEKTPUYECKUX LICTIEH;

° NPUBOANTH  NPUMEPBI/HAXOAWTH  WH(OpMaLUIO O  MpuUMepax
NPAaKTUYECKOTO HCIOJIb30BaHUSA (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKU3HMU IS
oOecrieueHuss 0€30MacHOCTH TpPU OOpalleHWH C MNpuOOpaMU M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPAHEHHUS 3/0pOBbS M COOJIOAEHHUS HOPM 3KOJOTHYECKOIrO
MTOBEJICHUS B OKPYKAOIIEH CPEJIE;

° OCYUIECTBJIATh MOUCK MH(POPMALUU (PU3UYECKOTO COJAEPKAHUSI B CETU
WNHTepHET, HA OCHOBE MMEIOUIMXCS 3HAHWW U IyTEM CPaBHEHHUS JTONOJHUTEIBHBIX
MCTOYHUKOB BBIACNIATh MH(OPMAIIUIO, KOTOPAas SABJISETCS IPOTUBOPEUUBOM UITH MOXKET
OBITh HEJTOCTOBEPHOM;

° MCIIOJIb30BAaTh MPU BHIOJHEHUH YUYEOHBIX 3aJJaHU HAyUYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MYECKOTO colepkKaHUs, CHPABOYHBIE MaTepUalibl, PECYpChl CETH
WuTtepHer; Brnagerb NpuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MNpeoOpa3oBaHus
nH(OpMAaIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPATKHE YCTHBIE COOOIIECHHS,
00001125 nH(OPMALIKIO U3 HECKOIBKUX UICTOYHUKOB (PU3MUYECKOTO COIEP KAaHHUsA, B TOM

YHUCJIC HY6JII/I‘IHO MMPpCACTAaBIATh PE3YIILTATHI HpO@KTHOI\/'I NI PICCJIC,Z[OB&TCHBCKOﬁ
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NEATEIIBHOCTH; TP 3TOM I'PAMOTHO MCIIOJIb30BATh N3YYCHHBIM MOHATUMHBIN anmapar
Kypca (pU3UKH, COMTPOBOK/IATh BBICTYIUICHUE MTPE3CHTAIINECH;

° IOpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (DU3MUECKUX
MIPOLIECCOB PACTIPEACTATh 00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABICHHBIMU
3a7la4aMy, CIEOUTh 3a BBINOJHEHWEM IUIAHA JACUCTBUM U KOPPEKTUPOBATH €rO,
a/JIcKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJaJ B JESATEIBHOCTh TPYIIIBI, BHICTPAUBATH

KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHG, IMPOABJISAA TOTOBHOCTD pa3pCuiaThb KOH(I)J'II/IKTBI.

10 kjaacc

[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI  OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIIMXCSI YMEHUM:

° WCIOJB30BaTh TOHSTHUSA: CHUCTEMa OTCUéra, MaTepuajgbHas TOYKa,
TpPaeKTOpHs, OTHOCUTEIIBHOCTh MEXaHMUYECKOTO JBMXKEHHUA, aedopmarus (yrpyras,
IJlacTUYecKas), TPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
Meperpy3Kku; IEHTP TAXKECTU; aOCOMIOTHO TBEPAOE TEJIO, LEHTP THKECTH TBEPAOTO
Tejla, pPaBHOBECHE; MEXaHMUYECKHME KoJICOaHMS W BOJHBI, 3BYK, HH(MPa3ByK H
YIBTPA3BYK; AJICKTPOMATHUTHBIC BOJIHBI, IIKaJTa 3JCKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTH U JATTbHO30PKOCTD, CIIEKTPHI UCITYCKAHMS U TTOTJIONICHHUS; albda-, beTa-
U TaMMa - U3JIyYCHUs, U30TOIIbI, SiepHAst SHEPIeTHKA,

° pazinyath siBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUKEHHE, CBOOOIHOE TMaJieHNe Tel,
PaBHOMEPHOE JBIKCHUE TI0 OKPYXHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTHUBHOE
NBIDKEHHUE, KOJeOaTeIbHOE NBUKEHUE (3aTyXalollre U BBIHY)KJICHHBIE KOJeOaHUs),
pe30HaHC, BOJIHOBOC  JIBIDKCHHE, OTpaX€HHWE  3BYKa, PSMOJIUHEHHOE
pacrpocTpaHeHne, OTPaKEHUE U MPEIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKCHUE
CBETa, PA3JI0KCHHE OCJIOro CBETa B CIEKTP M CIIOKEHUE CIEKTPAJbHBIX I[BETOB,
TUCIIEpCHs CBETa, SCTECTBEHHAS PaJHMOAKTHUBHOCTH, BO3HHKHOBEHHEC JIMHEHYATOTO
CIIeKTpa M3Jy4YEeHUs) M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SIBICHUE;

o paciio3HaBaTb IMPOSABICHUC HM3YUYCHHBIX (bI/ISI/I‘IGCKI/IX SIBICHUM B
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OKpy>XKaroleM Mupe (B TOM uucie (u3nueckue SBICHHUS B MPUPOJE: MPWIUBBI U
OTJIUBBI, JBM)KEHHE IUIaHEeT COJHEYHOM CUCTEMBI, PEAKTUBHOE IBUKEHUE >KHBBIX
OpPraHMU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMM, 3EMJIETPSCEHUE, CEHUCMHUYECKUE
BOJIHBI, I[yHaMH, 3XO0, LIBETA TEJ, ONTHYECKUE SBJICHHS B MPHUPOAE, OMOJIOTHUECKOE
JeCTBUE BUIUMOTO, YJIbTPa(HUONETOBOTO U  PEHTICHOBCKOIO  M3JIy4YECHMI;
€CTECTBEHHBIN paJMOaKTUBHBIN (POH, KOCMUYECKHUE JIyUH, PAIUOAKTUBHOE U3IIy4E€HNE
MPUPOAHBIX MHHEPAJIOB; JEWCTBHE pPAJMOAKTHUBHBIX H3IYyYEHUH HAa OpraHU3M
4eJloBeKa), MPU 3TOM IEPEBOAUTH IMPAKTUUYECKYIO 3a7adyy B y4e€OHYIO, BBIICIATH
CYILLIECTBEHHBIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBICHUII;

° ONKCHIBATH U3YyYEHHBIE CBOMCTBA T€ U (DU3UUECKHUE SBJICHUS, HCIOIB3YS
(u3nyeckue BEIMUMHBI (CPEAHSSI 1 MTHOBEHHAs! CKOPOCTh Tella IPU HEPaBHOMEPHOM
JBWKEHUU, YCKOPEHHE, NepEMENIEHUE, MyTh, YII0Basi CKOPOCTb, CHJIa TPEHUS, CUJIA
YIPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJHOTO MaJIeHUs, BEC Teja, UM- IIyJIbC
TeJa, UMITYJIbC CUJIbI, MEXaHWYecKasi padoTa U MOUIHOCTb, IOTEHIMAIbHAS SHEPTUs
Tela, TMOJHATOTO HaJ MOBEPXHOCTHIO 3E€MJIM, MOTEHIMANbHAs JHEPrusi CHKATOU
PYXXUHBI, KHHETHYECKAs SHEPTHsI, IOJIHAs MEXaHUYECKasl SHEPIys, IEPUOJT U YaCTOTa
KOJieOaHWil, NJIMHA BOJHBI, IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETAa,
HoKa3aTeslb MpPEJOMJIEHUS Cpelbl); MpU ONHUCAHUU MPABUIBHO TPAaKTOBATh
(u3nYEeCKUil CMBICI UCTIOJIb3YEMbIX BEJIMYUH, 0003HAUEHUS U €AMHULIBI (PU3MUECKUX
BEJIMYMH, HAXOAWTb (POPMYJIbI, CBA3BIBAIOLIME AAaHHYIO (U3HYECKYI0 BEIUYUHY C
APYTUMU BEJIMYMHAMH, CTPOUTH TpaUKU W3YUYECHHBIX 3aBHCHUMOCTEH (PU3NUYECKHX
BEJIMYMH;

° XapaKTepHU30BaTh CBOMCTBA TeN, (PU3WYECKHE SIBICHUS M MPOLECCHI,
HCIIONIb3Ysl 3aKOH COXPAaHEHMsI 3HEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS, HPHUHIIMII
CYNEPIO3ULIMKA CHUJI, IPUHIUIT OTHOCUTENIbHOCTU ["anunes, 3akoHsl HbroTOHA, 3aKOH
COXpPAHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHS CBETA, 3aKOHbI
COXpaHEHUs 3aps0BOr0 M MACCOBOIO YHMCEN MPHU SACPHBIX PEAKLUMSX; MPU 3TOM
JaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHAa M 3alUCBIBATh €0 MaTEMaTH4ECKOe
BBIPa)KCHHE;

o OOBACHATH (1)I/I3I/I‘I€CKI/I€ npouecCbl U CBOMCTBA TCJI, B TOM YHUCJIC U B
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KOHTEKCTE  CHUTyalliil  MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
MPUYUHHO-CJIEICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IaroB C
Ormopoi Ha 2—3 W3YYCHHBIX CBOWCTBA (DM3MUECKUX SIBICHUH, PU3NICCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

° pemiath pacuy€THbIC 3amauyd (ONMHUpaIoIIMecs Ha cucreMy u3 2-3
ypaBHEHU ), UCTIOB3Ys 3aKOHBI U OPMYJIBI, CBSA3BIBAIOIINEC (PH3UUECCKHIEC BEITUIUHBIL:
HAa OCHOBE aHajHM3a yCIOBHUS 3aJlayd 3a- MHCHIBaTh KPAaTKOE YCIOBHE, BBIABIATH
HEJOCTAIOIMEe WM U30bI- TOYHBIC JAHHBIE, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HEOOXOUMBIC JUIS PEIICHUs, MPOBOAUTH PAacuéThl U OICHUBATH PEATHCTUYHOCTH
MOJTy4YE€HHOTO 3HAUYCHUS (PU3UUECKON BETMYUHBL

° pacrno3HaBaTb NpPOOJIEMbI, KOTOpPbIE MOXHO PpEUIUTh IOPU TOMOIIU
(GU3NIECKUX METOJIOB; UCIIOJIb3Ys ONKMCAHUE MCCIEIOBAHUS, BBIACIATH MPOBEPSIEMOE
IPENOJIOKEHNE, OLCHUBATh NPABWIBHOCTh MOPSAKA IMPOBENEHUS HCCIEAOBaHUA,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATHl HAOIIOACHHUM U ONBITOB;

° OPOBOAWTH OMNBITHI MO HAOMIONEHUI0 (U3MUECKUX SBICHUM WU
(u3nyecKux CBOMCTB TeJ, U3y4eHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEPTUH; 3aBUCUMOCTD MEPHOIa KoJIeOaHnii

° NPYXKUHHOTO MasiTHUKAa OT MAacChl Tpy3a MU KECTKOCTH TPYXKUHBI, U
HE3aBUCUMOCTh ~ OT  aMIUIMTYIhl ~ MajibliX  KojeOaHWil;  MPSMOJIMHEHHOE
pacmpoCcTpaHEeHHE CBETa, pas3yiokeHHe OelIoro CBeTa B CIEKTP; M3yUeHUE CBOMCTB
M300pakeHMsI B TUIOCKOM 3€pKajie ¥ CBOMCTB M300payKeHUs MpeaMeTa B coouparomen
JWH3e; HAONIONEHWE CIUIONIHBIX W JIMHEHYaThIX  CIEKTPOB  U3IYUYCHUS):
CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY U3 HU30BITOYHOrO Habopa 00OpyAOBaHUS;
OTHCHIBATH XOJI OMBITA U €T0 PE3YIbTaThl, (HOPMYIUPOBATH BHIBOIBI;

° IPOBOIUTH MTPH HEOOXOIMMOCTH CEPHIO TIPSIMBIX U3MEPEHUH, OIIpenemsis
CpelHee 3HAaYeHUEe H3MepsSeMOi BeIMUYuHBI ((POKYCHOE pacCTOsiHME COOMparolei
JIMH3BI1); 000CHOBBIBATH BHIOOP CIIOCO0A U3MEPEHHUSI/M3MEPUTETHLHOTO IPUO0pPa;

° NPOBOJUTh HCCIIEAOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSAMBIX M3MEPEHUN (3aBUCHUMOCTh IYyTH OT BPEMEHH TNpHU

PAaBHOYCKOPEHHOM JBMKEHHMU 0€3 HayaldbHOW CKOPOCTH; NEpHoja KojaeOaHuit
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MaTEMaTHYECKOr0 MasiTHUKA OT JAJTUHBI HUTH; 3aBUCUMOCTH YTJIa OTPAXKEHHSI CBETA OT
yria najeHus U yria mpeoMIICHUs OT yrjia MaJieHus1): MIaHUpOBaTh UCCIIEeI0BaHUE,
CaMOCTOSITEJILHO COOMpATh YCTaHOBKY, (DUKCHPOBATh peE3yJIbTaThl IOJIy4YEeHHON
3aBHCHUMOCTH (PU3UYECKHUX BEJIMYUH B BUJE TAOIUIl U TPaUKOB, JAeNIaTh BHIBOBI O
pe3yJbTaTaM HCCIeI0BaHHUS;

° IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NUECKUX BEIUYMH (CpeaHss
CKOpPOCTh M YCKOpEHHE Tela TMpH pPABHOYCKOPEHHOM JABW)XCHHUU, YCKOPEHHE
CBOOOJHOrO MajeHUsl, >KECTKOCTh MPYXKHUHBI, KOXP(UIUEHT TPEHUS CKOJIBXKECHUS,
MexaHndeckas paboTa ¥ MOIIHOCTh, 4aCTOTa U MEPHO KOJIeOaHHI MaTeMaTHIECKOTO
U TMPY>KUHHOTO MasATHHUKOB, ONITHYECKAsl CUJIa COOMPAIOIIECH TUH3bI, PaTUOAKTHBHBIN
(oH): IUTAHMpOBAaTh H3MEPEHUs; COOMPATh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U
BBITIONHATh U3MEPEHUS, CIenysl MPEATOKEHHON WHCTPYKIIMHU; BBIYUCIATH 3HAYCHHE
BEJIMYMHBl M AaHAJIU3UPOBATh IIOJYYEHHBIE pE3yJabTaTbl C Y4€TOM 3aJaH- HOMU
HOTPELIHOCTHA U3MEPEHUI;

° coON0aTh NpaBWJIa TEXHUKA O€30MacHOCTH IpU  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

° pa3inyaTh OCHOBHBIC MPU3HAKA W3YYCHHBIX (PH3UYECKHX MOJe- JICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUEYHBIH MCTOYHUK CBETA, JIyY,
TOHKas JINH3a, IUIAaHEeTapHasi MOJEIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO $1/1pa;

° XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa UX OMHUCAHHsS (B TOM YHCIE: CHUAOMETP,
JaTYNKHA TIOJIOKCHUS, PACCTOSIHHSI M YCKOPEHUS, paKeTa, dXOJIOT, OYKH, MEPHUCKOTI,
¢doToanmapat, ONTUYECKHNE CBETOBOJIBI, CIIEKTPOCKOT, JO3UMETp, kamepa Bunbcona),
MCIIOJIB3YS 3HAHUSI O CBOMCTBAaX (PU3UYECKUX SABJICHUN M HEOOXOIuMBbIE (hU3HUECKUE
3aKOHOMEPHOCTH;

° MCIIOJIb30BaTh CXEMbI M CXEMAaTUYHbIE PUCYHKH N3YUEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU PEIICHUH
y4eOHO-TIPAKTHYECKUX 3a/1a4; ONTHYECKUE CXEMBbI JIJIs1 IOCTPOCHHS M300paKeHUl B
IJIOCKOM 3€pKajie ¥ COOMparoIei JINH3E,

° OPUBOJUTH  MPUMEPBI/HAXOAUTh  WHGOpPMAIMIO O  IpUMEpax
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MPAKTUYECKOTO MCIIONb30BaHUs (PU3UUECKUX 3HAHWW B MOBCEIHEBHOM KHU3HU JUIS
oOecrieueHrs O€30MAaCHOCTH TMpU OOpalleHMH C MpUOOpaMH M TEXHUYECKUMU
YCTPONCTBAMM, COXPaHEHHUsS 370pPOBbSI M COONIOACHUS HOPM SKOJOTUYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

° OCYUIIECTBJIATh MOUCK MH(POpPMalUU (PU3NYECKOTO COJIEP’KaHUS B CETH
WNuTepHeT, caMOCTOATENbHO (QOpMYIHUpYsl MOMCKOBBIM 3ampoc, HAaXOIUTh IyTH
OTIpe/ieNieHUs] JOCTOBEPHOCTH MOJYYEeHHOW HH(OpPMAIMU HA OCHOBE HMEIOIIMXCS
3HAHUM U TONOJHUTEIbHBIX HUCTOYHHUKOB;

° HCIIOJIb30BAaTh MPY BBIMOJIHEHUH YU€OHBIX 33JJaHUI HAYYHO-TIOIYJISIPHYIO
TUTEPATYpy (PU3MYECKOTrO CcOAepk aHUs, CIPaBOYHBIE MaTEpHAlIbl, PECYpChl CETH
«HTepHeT»; BianeTh NpUEMAMHM KOHCHEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

° co3/1aBaTh COOCTBEHHBIE NMMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
MHPOpPMAIIUU U3 HECKOJIBKMX HMCTOYHHUKOB (PU3UYECKOTO COJAEPIKAHUA, ITyOJINYHO
MIPEACTABISATh PE3YJIbTATHI MPOEKTHON WIIM HUCCIEAOBATENbCKON AEATENbHOCTH; TIPH
3TOM I'PAMOTHO MCIOJIb30BaTh U3YUYECHHBIN IOHATUWHBIN anmnapaTr u3y4aeMoro pasaesa
(U3MKM U CONPOBOXIATh BBICTYIUIEHWE MpE3EHTalUueld ¢ Y4ETOM OCOOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.

CrnenuajbHbie pe3yJibTaThl:

° BIIQJICHUE 3PUTEIBbHO-OCA3ATENbHBIM CIOCOOOM  OOCHIEOBaHUS H
BOCTIPUSATHUS LIBETHBIX WM YepHO-OeNbIX (KOHTPACTHBIX) pelibe(HBIX M300pakeHui

(wmrocTpanui, cXem, MakeToB, YEPTEKHBIX PUCYHKOB, Tpa(hUKOB U T.I1.).
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TEMATHYECKOE IINTAHUPOBAHME 110 ITPEIMETY «®PU3UKA»

8 kiacc (68 4.)

Temaruueckuii
010K, TeMa

OcHoBHOe coiep:KaHue

OcHOBHbBIE BU/IbI 1eSITeJIbHOCTH
00y4aroumuxcs

Pa3nen 1. ®us3uka u eé poJib B NO3HAHNH OKPY:Kawomero Mmupa (6 4.)

®usuka — HaykKa
o npupoje. (2 4.)

®usuka — Hayka O npupoze. SIBieHus npupoasl. Puzndeckue
SABJICHUS: MEXaHHYECKHE, TEIUIOBBIC, DJIEKTPUUYECKHE, MarHUTHBIC,
CBETOBBIE, 3BYKOBBIE.

BBISIBIICHHE  Pa3NUuuidl  MeXay  (QU3WYECKUMH |
xumuueckumu npespamieHusimu (MC — xumus);

pacro3HaBaHUe W KiIaccupuKanus (HU3NICCKUX SBICHUMN:
MEXaHUYECKUX, TEIJIOBBIX, JJEKTPUUECKUX, MATHUTHBIX U
CBCTOBEIX;

HaOJIIOZICHUE C IOMOILBI0 COXPAHHBIX aHAJIU3aTOPOB H
onucaHue (PU3NYECKUX SIBICHUM.

dusnyeckue
BEJIMYUHBI. (2

9.)

dusnueckue BeNUYMHBL. V3MepeHue (U3MUECKUX  BETUYHUH.
dusnueckue npudopsl. [lorpemHocts n3Mepennit. MexayHapoaHast
CHUCTEMA EIUHULL.

ONpEJCIICHNE ILEHBl JCNEHUS IIKaJIbl H3MEPUTEIBHOIO
npubopa, H3MepeHHe JUHEWHBIX pa3MepoB Tel U
MIPOMEKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEN;

HU3MCPCHUC 00BEMa KUIKOCTHU U TBép)IOFO TCIa,

U3MEPEHHUE TEeMIIepaTypbl IIPU IOMOILU >KUIKOCTHOI'O
TEPMOMETPA U JAaTUMKA TEMIIEPATypPHI;

BBITTOJIHEHNE TBOPYECKHUX 3alaHUI IO MOWCKY CIIOCOOOB
MU3MEPEHUsT HEKOTOPBIX (PH3MUECKUX XapaKTEPUCTHK,
HampuMep: pa3MepoB  Majblx  00BEKTOB  (BoJIOC,
MIPOBOJIOKA), YAAIEHHBIX 00HEKTOB, OOIBIIINX PACCTOSHHM,
MaJIbIX TIPOMEXYTKOB BPEMEHH;

00CyXIeHUE TIPeIIaraéMbIX CIIOCO0OB.

42




EcrecrBeHHOHAYy
YHBIA METOJ
mo3HaHwus. (2 4.)

Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKH H3YYalOT HPUPOLY.
EcrecTBeHHO-HAayuHBI METO]I MIO3HAHMS: HAOIIOACHUE C TIOMOIIBIO
COXpaHHBIX AHAJIM3aTOPOB, IIOCTAHOBKA HAY4YHOI'O BOIIpOCa,
BBIIBUKCHUE THUIOTE3, HKCHEPUMEHT II0 TPOBEPKE THUIOTES,
oObsicHeHue HabmogaeMoro sBieHusa. OmnmcaHue (HU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJEJIEH.

BBIJIBIDKCHUE THUTIOTE3, OOBSICHSIONINX MPOCTHIC SBICHHSI,
HalpuMep: MOYeMYy OCTaHABJIMBACTCS JBIKYIIEECS IO
TOPU30HTAILHON MOBEPXHOCTU TEJO; MOYEMY B KAPKYIO
MOr0/1y B CBETJION OJI€K/1€ MPOXJIaJAHEH, YeM B TEMHOM;

IpeUIoKEHHE CITOCOOOB MPOBEPKHU TUIIOTES;

NPOBEICHUE UCCIENOBAaHMUS IO TPOBEPKE KaKOH-THO0
TUIIOTE3bl, HAlNpUMEp: JAIBHOCTh TMOJETa  IIApHKA,
MYIIEHHOTO TOPH30HTAJILHO, TeM OoJblne, 4eM OoJiblie
BBICOTA ITyCKa;

MOCTPOCHUE MPOCTEHIINUX Mojenel GU3NUECKUX SIBICHUN
(B BHJE PUCYHKOB, alTUIMKAIUi, penbedHbIX PUCYHKOB
WIH cXeMm), HarmpuMep najicHue MpeaIMeTa;
IPSIMOJIMHEIHOE PacIpOCTPaHEHHE CBETA.

Paszgea 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOEHUH BelecTBa (5 4.)

Crpoenue ATOMBI W MOIIEKYNBI, MX pa3Mepbl. ONBITH, JOKa3bIBAaIOIIKE | ® HAOMIOJEHNE C MOMOIIBI0 COXPAaHHBIX aHAJIM3aTOPOB U
BemecTna. (1 JTUCKPETHOE CTPOCHHE BELIECTBA. WHTEPIIPETAlUS.  OMBITOB,  CBHUAETEIbCTBYIOIIUX 00
9.) aTOMHO-MOJIEKYJIIPHOM CTPOEHUHM BEIIECTBA: OMBITHI C
PAcCTBOPEHHEM PA3JIMUHBIX BEIIECTB B BOJIC;
® OIIEHKa pa3MepoB aTOMOB U MOJIEKYJ C MCIOJb30BaHUEM
dotorpaduii, TMOTYyYEHHBIX HAa AaTOMHOM CHJIOBOM
Mukpockorne (ACM), unu mojenei;
® oIlpeseNieHUe pa3MepOB MAJIBIX Tell.
JIBuxeHue JBmwxenue yactuil BemecTBa. CBs3b CKOPOCTH JBMIKEHUS YACTHI] C | ® HAOIIOJCHUE C TOMOIIBIO COXPAaHHBIX aHAJIU3aTOPOB M
TeMIepaTypou. BpoyHnoBckoe JIBUKEHUE. Hudbdyzus. 00bsSICHEHE OpOYHOBCKOTO JBWDKEHUS W SIBJICHUS
u .
. B3aumoneiicTBue yacTHUI] BEUIECTBA: MPUTSKEHNE U OTTAJIKUBAHUE. mubdy3uu;
B3aUMO/ICHCTBU
€ YacTull
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BelecTna. (2 ® TpoBeJACHHEC U OOBSCHEHHE ONBITOB IO HAOIIOICHUIO
q.) TEIIOBOTO PACHIMPEHNUS I'a30B;
® [IPOBEJCHUE U O0BICHEHHE OIBITOB 110 OOHAPYKEHUIO CHUII
MOJIEKYJISIPHOTO MPUTSKEHUS U OTTAJIKUBAHHUS.
ArperaTHble ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE ra3oB, XKUAKOCTEH U | ® omnucaHue (C MCHOJIb30BAaHUEM IPOCTBIX MOJEINEH)
COCTOSIHUS TBEPABIX (KPUCTAIUIMUECKUX ) Tel. B3auMocBs3b MEXy CBOIICTBAaMU OCHOBHBIX pa3JIM4Ui B CTPOCHUHU Ta30B, KUAKOCTEU U
BeulecTna. (2 BEUIECTB B  pPa3HbIX  arperatHbIX  COCTOSHUAX U HX TBEPABIX TEI;
q.) aTOMHO-MOJICKYJISIpHBIM ~ cTpoeHHeM. (OCOOSHHOCTH arperaTHbIX . . )
. ® O00BsACHEHHE MAJION CKUMAEMOCTHU JKUAKOCTEH U TBEPIBIX
COCTOSIHUH BOJBL. .
T€N, OOJIBIION CXKMMAEMOCTH Ta30B;
® O0O0bsCHEHHE COXpaHeHUsi (OpPMBI TBEPIBIX TeI U
TEKY4€CTH KHUIKOCTU;
® [IPOBEICHHME OIBITOB, JOKA3bIBAIOIIUX, YTO B TBEPIOM
COCTOSIHUM BOJIbl YaCTHULIBI HAXOIATCSA B CPEJHEM Jaiblle
JpYT OT Jipyra (IUIOTHOCTb MEHBLIE), YEM B KHUIKOM;
J B3alMOCBSA3M MEXIYy OCOOCHHOCTSIMU

YCTaHOBJICHHE
arperaTHbIX COCTOSTHUN BOJIBI M CYIIIECTBOBAaHHEM BOIHBIX
opranuzMoB (MC — Ouonorusi, reorpadus).

Pa3nen 3. /IBu:xxenne u B3aumojeiicreue tea (21 4.)

Mexanuueckoe
nBwkeHue. (3

q.)

Mexanuyeckoe JABWKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE
newkeHne. Ckopoctb. CpemHsisi CKOPOCTh TPH HEPaBHOMEPHOM
JIBWKEHUU. Pacu€T myTH U BpEMEHU JIBUKEHHUS.

HCCICOOBAHUC PABHOMEPHOI'0O ABMXKCHHUA W OIPEACTICHUC
€ro NMpU3HaKoOB;

Ha6JIIOIICHI/IC C TIOMOIIBKO COXpPAHHBIX AHAJINU3aTOPOB
HCPAaBHOMCPHOT'O ABUKCHUA U ONIPCACICHUC CT'O OTJINYHUH
OT pPaBHOMCPHOT'O ABHKCHU A,

p€mCHUC 3aJad Ha OMNpPCACIICHUC IIYTH,
BPEMCHH PABHOMCPHOI'O IBUKCHUA;

CKOPOCTH U
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aHam3 TpaduKOB 3aBUCUMOCTH IYTH U CKOPOCTHU OT
BPEMEHH.

HNuepuns,
Mmacca,
IJIOTHOCTG. (4

q.)

SBnenue wuHepuuM. 3akoH HHepuuu. B3aumopeicTBue Ten Kak
IIpUYMHA W3MEHEHHUsI CKOpPOCTHM JBM)KEHMs Tell. Macca kak mepa
uHepTHOCTH Tena. IlnotHocTs BemectBa. CBA3b IUIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellleCTBa.

o0BsicHeHUE U IPOrHO3UPOBAHUE SIBJICHUH,
00YCIJIOBJIIEHHBIX HMHEPIMENH, HaIpUMEp: YTO MPOUCXOAUT
P TOPMOXKEHHUU WM PE3KOM MAaHEBpPE aBTOMOOWIIS,
IIOYEMY HEBO3MO)XHO MTHOBEHHO IPEKPATUTh JABHKEHUE
Ha BEJIOCUIIE/IE WIM CaMOKaTe U T J;

IPOBEICHUE M aHaIU3 OIbITOB, JEMOHCTPUPYIOLINX
W3MEHEHUE CKOPOCTH [JBWXXEHHUs Tejla B pe3yJbTaTe
JICUCTBUS HAa HETO JIPYTUX TEJI,

pPEIICHUC 3aaa4 Ha OIIPCACIICHUE MACCHI TCJia, €ro 00BéMa
" IJIOTHOCTH,

MPOBEJICHUE M aHaJIu3 OIIBITOB, JAEMOHCTPUPYIOLINX
3aBUCUMOCTBb U3MEHEHHUS CKOPOCTH T€JIa OT €r0 MaccChl IPU
B3aNMOJICHCTBHH TEJI,

HU3MCPCHUC MACChI TCJIa pa3JIMYHBIMU CHOC06aMI/I;

ompejielieHHe TUIOTHOCTH Tela B Pe3yJIbTaTe M3MEpPEHUS
€ro Maccel 1 00BéMa.

Cuia. Bune! cui.
(14 4.)

Cwita Kak XapakTepHUCTHKA B3auMoielcTBH Tesl. CHila ynpyroctu u
3akoH ['yka. I3mepenue cuiibl ¢ TOMOIIBIO0 JUHAMOMETpaA. SIBIIeHNE
TATOTEHUs U cuiia TshkecTH. Cuila TSHKeCTH Ha IpYrux IuiaHeTax. Bec
tena. HeecomocTs. CliokeHWEe CHJ, HAIpaBICHHBIX I0 OJHOU

HN3YUCHUC BSaI/IMO)IeI\/'ICTBI/ISI KaKk IPHYUHBI HU3MCHCHUA
CKOPOCTH TEJia UJIA €Tro I[C(I)OpMaL[I/II/I;

ONMCAHUE PEATbHBIX CUTYyallMil B3aWMMOJECHCTBHS TEN C
[IOMOILBI0 MOJENEH, B KOTOPBIX BBOJIUTCS IIOHATHE H
N300pakeHHUE CHIIBI;
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npsimoi.  PaBHopelictBytomas cwin Cwia  TpeHus.  TpeHue
CKOJIBXKEHHUS ¥ TPEHUE MOKOsl. TpeHue B IPUPOJIe U TEXHUKE.

M3Y4YEHUE CUIIBI YIIPYTOCTH;

UCCIIC/IOBAaHHE  3aBUCHMOCTH  CHJIBI  YIIPYTOCTH  OT
VIUITMHEHUS PE3HMHOBOTO IMHYpa WM TPYXKUHBL (C
MOCTpOCHUEM TpaduKa);

aHaJIN3 TPAKTUYECKUX CUTYaIUi, B KOTOPBIX MPOSBISACTCS
JEHUCTBUE CHUIIBI YIIPYTOCTH (YIPYrocTh Msida, KPOCCOBOK,
BETOK JIepeBa u 1p.);

aHaJInu3 CHTyaHHﬁ, CBA3AHHBIX C SBJICHUEM TAT'OTCHUA.
OObsicHeHHe  OpOUTANBHOIO  JABWXKEHMsI IUIaHET ¢
UCIIOJIb30BAHUEM SIBJICHUS TATOTEHHS M 3aKOHA MHEPLUU
(MC — actponomus);

HN3MCPCHUC BCCA TCJIa C IOMOIBIO ATMHAMOMECTPA,
000CHOBAHHE 3TOI'0 CII0CO0a HU3MCPCHHUA,
AHAJIN3 U MOJCINPOBAHUC SABJICHUA HCBECOMOCTHU,

OKCIICPUMCHTAJIBHOC IMOJIYYCHUC IMpaBUJIa CIIOXKCHUSA CHUII,
HaIlpaBJICHHBIX BOJIb OIHOM psAMO;,

ONpEEICHUE BEIMYMHBI PABHOACHCTBYIOIIEH CUIT;

WU3y4YEHUE CHUJIBI TPEHUSl CKOJIBKEHHMS W CHJIBI TPEHUs
ITOKOSI;

UCCIIEIOBaHNE 3aBUCUMOCTH CHJIBI TPEHMS OT Beca Tena U
CBOICTB TPYILIUXCS TIOBEPXHOCTEH;

aHaIIN3 MPAKTUYECKUX CUTYAIIUN, B KOTOPBIX MPOSBISETCS
JNEHCTBUE CUIIBI TPEHHS, HUCHOIB3YIOTCS CMOCOOBI ¢
YMEHBIIICHUsI WM YBeIWYeHUs (KaTaHUE Ha JbDKax,
KOHBKAaX, TOPMOXXEHHE AaBTOMOOWIS, HCIOJIb30BaHUE
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MOANIUITHUKOB, TJIABAHUE BOJHBIX KUBOTHBIX U 1p.) (MC
— Ouomorus);

peleHre 3a1a4 ¢ UCrojiab3oBaHueM GopMyn Ui pacuyéra
CHUJIBI TSXKECTHU, CUJIBI YIIPYTOCTH, CUJIbI TPEHUSI.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os (21 4.)

JlaBiieHue. Hasnenne. CrnocoObl yMEHBIICHUS MW YBEIWYCHHUS [IABJICHUSA. | ® aHAJIU3 U OOBSICHEHHUE OIBITOB M MPAKTHYECKUX CUTYAIIUH,
[Tepenaua JlaBienne ra3za 3aBUCHMMOCTH JIaBJICHHS ra3a OT O0O0bEMa M B KOTOPBIX TIPOSIBIISICTCS CHJIA TaBIICHUS;
ABIICHUS temneparypsl. [lepenava napneHus TBEPABIMH TEIAMU, KUAKOCTIMU
. ® 000CHOBaHWE CIIOCOOOB YMEHBIICHHUS U YBEIMYCHUS
TBEPABIMU u razamu. 3axoH Ilackans. [ITHeBMaTHUECKE MAIITHHEL.
JIaBJICHMUS;
TeJlaMH,
JKUIKOCTSIMU U ® U3yueHHE 3aBUCHMOCTH JaBJICHUS Ta3a OT 00bEMa U
razami. (3 4.) TEMIIEPATYPHI;
® u3yueHHue OCOOCHHOCTEH mepenaud JaBiCHHs] TBEPABIMU
TeJIaMH, JKUIKOCTSIMH U ra3aMu;
e O00OCHOBaHWE pE3yJIbTATOB OIBITOB OCOOCHHOCTAMU
CTPOCHUS BEIIECTBA B TBEPJIOM, KHUJIKOM U ra3000pa3HOM
COCTOSIHUSX;
® DKCIEPHMEHTAIBHOE JOKa3aTeNLCTBO 3aKkoHa [lackas;
® pelIeHHe 3a/1a4 Ha pacuéT AaBlieHUs TBEPIIOTO Tena.
JlaBienue 3aBUCHMOCTh JIaBIIEHUS JKUJIKOCTH OT TIIYOMHBI MOTPYKEHUS. ® JiCCIIEIOBaHHME 3aBHUCHMOCTH JaBJIEHHUS SKUIKOCTH OT
xuakocTu. (5 4.) | ['umpocratuuecknii  mapagokc. CooOmaroniecs:  COCyIbl. TJIYOMHBI TIOTPYKEHUS U TIIOTHOCTH KHUIKOCTH;
['unpaBiryeckue MEeXaHU3MBI.
® HaOIOJeHNEe C TIOMOIIBIO COXPaHHBIX AHAIM3aTOPOB C
MOMOIIBI0 COXPAHHBIX AHAJIM3aTOPOB W OOBSICHCHHE
THJIPOCTAaTHYECKOTO  Tapajokca Ha OCHOBE 3aKOHa
ITackans;
® U3yuYeHHE COOOMIAIONTNXCS COCYIOB;
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pPEIICHUC 3a/1ad Ha pacqéT JaBJICHHUA Y KUAKOCTH,

OOBSICHEHWE TPHUHIUNA JICHCTBHS  THIPABIMYECKOTO
npecca;
aHamM3 W OOBSICHEHHE MPAKTHYECKUX  CUTYAIIH,

JEMOHCTPUPYIOIIUX TIPOSIBIICHUE JABJICHUS JKUIAKOCTH U
3akoHa [lackans, HampuMep MPOIECCOB B OpraHU3ME TpHU
r1y00oKoBOTHOM HBEIpstHUH (MC — Guostorus)

AtmocdepHoe
naBiieHue. (6 4.)

Atmochepa 3emsmm u  armochepHoe  naBieHue. [IpuunHb
CYIIECTBOBaHMS BO3IYNIHONH 00004ku 3emun. OnbiT Toppuueriu
W3mepenue atMochepHOro AaBiicHHs. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. I[IpuOOpsI i U3MEpeHHs]
aTMoc(hepHOTro JaBJICHMS.

AKCIIEPUMEHTAJIBHOE oOHapyxeHHe aTMoc(hepHOro
JaBJIeHUsT AHAJIU3 ¥ OOBSICHEHHUE ONBITOB U MPAKTHYECKUX
CUTyallud, CBSI3aHHBIX C JeHCTBHEM aTMoc(hepHOro
JIaBJICHHS;

00BsSICHEHHE CyYIIECTBOBaHUS aTtMochepbl Ha 3emiie U
HEKOTOPBIX IIAHETaX WU €€ OTCYTCTBHUS Ha JPYTHX
wianerax u Jlyne (MC — reorpadusi, actpoHOMUs);

00BsICHEHHE W3MEHEHHsS IUIOTHOCTH aTMocdepbl ¢
BBICOTOM M 3aBUCHMOCTH aTMOC(HEPHOTO MaBICHHUS OT
BBICOTEL,

peHICHUC 3a/la4 Ha pvaéT aTMOC(bepHOFO JaBJICHUAA

U3y4eHHe yCTpOoHCTBa OapoMeTpa-aHepoua.

JeiicTBue

JKUJIKOCTH U Ta3a
Ha IIOrpyKEHHOE
B HUX Teno. (7 4.)

JleiicTBHe JKMAKOCTM M Ta3a Ha IOIPY)KEHHOE B HHX TeJO.
BrrrankuBatomas (apxumenosa) cwia. 3akoH Apxumena [lnaBanue
ten. BoznyxomiaBanue.

HKCIEPUMEHTATIbHOE OOHApYKEHUE AEHCTBHS KUAKOCTH U
rasza Ha OTrpykK€HHOE B HUX TEJIO;

ONpEEICHNE BBITAJKUBAIONIEH CHUJIbI, JEHCTBYIOIIECH Ha
TEJIO0, IOTPYKEHHOE B )KUJIKOCTB;

MMPOBCACHUC U O6C}’)KI(CHI/I€ OIIBITOB, JEMOHCTPUPYIOIIHUX
3aBHCHUMOCTh BBITaJKHBAIOIICH CHIJIBI, HeﬁCTBYIOHleﬁ Ha

48




TEJIO B )KHUJIKOCTU, OT 00BbEMA MOTPYKEHHOM B JKUAKOCTh
YaCTHU TeJIa U OT INIOTHOCTHU KHUJIKOCTH;

UCCIIeIOBaHME 3aBUCUMOCTH Beca Tela B BoJE OT 00bEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH TEJIA;

p€mICHUE 3aJa4 Ha IPUMCHCHHEC 3aKOHa ApXI/IMe,Z[a n
YCJI0BU IJIaBaHUA TEII;

KOHCTPYMPOBAaHUE apeoMeTpa WM KOHCTPYHUPOBaHUE
JIOJIKU U OTIpejiesieHne e€ rpy3010IbEMHOCTH.

Pa3nen 5. Pa6ora u MmomHocTh. JHeprus (12 4.)

Pab6ora u
MOIITHOCTb. (3

9.)

Mexanudeckas padora. MOIIHOCTb.

® HKCIEPHUMEHTAIbHOE ONPEAEICHIUE MEXaHUUECKON pabOThI

CWJIbl TSDKECTH NpH NaJeHUM Telda M CUJIbl TPEHHUs IpH
PaBHOMEPHOM IMEpPEMELICHUH Teja MO T'OPU30HTAIBHON
IIOBEPXHOCTH;

pacyér MOIIHOCTH, pa3BUBAEMOW IIpU NOABEME IO
JICCTHHIIE;

pelieHre 3amad Ha pacu€T MEXaHW4YeCKOM paldoThl U
MOIIHOCTH.

IIpoctslie
MEXaHU3MBI. (5

9.)

ITpocTeie MEXaHU3MBIL:
ITpaBuiio paBHOBECHS.

pbI4ar, 6J'IOI(, HaKJIOHHasA IIJIIOCKOCTh.

Poruara. IlpuMeHeHue mpaBWia paBHOBECHS pblyara K OJIOKY
«3onmotoe mpaBmwio» MexaHuku. KIIJ[ mpocThiX MexaHHW3MOB.
[TpocTbie MexaHU3MBbI B OBITY M TEXHUKE. PpIyaru B Teje 4eaoBeka.

OIIPEJIEIICHUE BBIUIPHILIA B CUJIE IIPOCTHIX MEXAHU3MOB Ha
IpUMepe pbluara, MOJBUKHOTO U HETOABMXKHOTO OJIOKOB,
HAaKJIOHHOH TUIOCKOCTH;

HCCJIICAOBAHUC YCIIOBUA PABHOBCCHS pblvara,

oOHapyXeHHE  CBOMCTB MpPOCTHIX  MEXaHU3MOB B
pPa3NMYHBIX ~ MHCTPYMEHTaX M INPHUCIOCOOJIEHHSIX,
UCTOJNb3yeMbIX B OBITY M TEXHHMKE, a TaKKe B KHUBBIX
opranusmax (MC — 6uonorus);
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® DKCIEPUMEHTATbHOE JO0Ka3aTelIbCTBO PaBEHCTBA pPaboT
MpY MPUMEHEHUHU MPOCTHIX MEXAHNU3MOB;
e onpenenenue KIIJ[ HaKIOHHOM NIIIOCKOCTH;
® pelleHWE 3a7a4 Ha NPUMEHEHHE MpaBUja PaBHOBECHUS
prraara u Ha pacuét KII1/]
Mexanudeckas Kunernueckass u moreHuuansHas sHeprus. [IpeBpailieHue OgHOTO | ®  3KCIIEPUMEHTAIBLHOE onpeJieseHue M3MEHECHUS
sHeprus. (4 4.) BHUJIa MEXAaHMYECKOW SHEPruu B JpPYrod. 3aKOH COXPAHEHUS U KMHETUYECKON M MOTCHIMAJIbHOW SHEPruu Teja MPH €ro
W3MEHEHUS YHEPTUU B MEXAHUKE. CKaThIBAHUH 110 HAKJIOHHOH TIJIOCKOCTH;
e (GopMynuMpoBaHHE HAa OCHOBE HCCIEJIOBaHUS 3aKOHA
COXpaHEHHUsI MEXaHUYECKOW YHEPTUH;
® 00CYyXJeHUE T'PAHUI] TPUMEHUMOCTH 3aKOHA COXPaHEHUS
SHEPIuu;
[ J

peleHre 3a1ad ¢ HUCHOJIb30BAHMEM 3aKOHA COXPAaHEHUS
SHEPTUU

PesepBHoe Bpems. (3 4.)

9 kaacc (68 4.)

Temarundeckunii
0JIOK, TeMbl

OcHoBHOE cogepkaHue

OcHOBHBIE BH/IBI 1€SITETbHOCTH
o0yyarmuxcst

Pa3zgen 6. TensioBbie siBjieHus (32 4.)

Crpoenue
CBOMCTBa
Bemectna. (7 4.)

Crpoenne BemecTBa. ONBITHI, JOKA3bIBAIOIINE ATOMHOE CTPOCHHE
BEIIECTBA. [€MIOBOE IBMKEHHE aTOMOB M MOJIEKYJI. BpoyHOBCKOE
newkenne. Juddysus B raszax, >KHIKOCTSIX W TBEPABIX TeJax.
B3anmopeiicTBe  4acTWIl BelIEeCTBA. ArperaTHble  COCTOSTHHUS
BemecTBa. Mojenu CTPOCHHsI TBEPIbIX TeJ, JKUIKOCTEH W Ta30B.

Ha6J'IIOJIGHI/Ie C IMOMOHIBIO COXpPAaHHBIX AHAJIN3ATOPOB C
IMOMOIIIBIO COXPAHHBIX AHAJIMN3AaTOPOB M HHTCPIIPETALNUA
OIIBITOB, CBUACTCIIbCTBYIOIINUX 00 ATOMHO-MOJICKYJISIPHOM
CTPOCHHUHU BEIICCTBA: ONBITEI C PACTBOPECHUEM PA3JIMYHBIX
BCIICCTB B BOJC,
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OOBsSICHEHHE CBOWCTB ra3oB, JKUIKOCTCH M TBEPHABIX TET HA OCHOBE
MOJIEKYJIIPHO-KUHETUUECKUX MTPEACTABICHUM.

perieHue 3a7a4 no OLEHUBAHUIO KOJIMYECTBA aTOMOB WJIU
MOJIEKYJI B €IMHUIIC 00bEMA BEIIECTBA;

OIICHKA YOeIUTETHbHOCTH 3TUX 00OCHOBAHUIA;

00bsCHEHUE OpOYHOBCKOT'O JIBYOKEHUS, SIBIICHUS
mubdy3uu;

O0BSCHEHUE OCHOBHBIX pA3JIMYUil B CTPOCHUHM Ta30B,
JKUIAKOCTEN U TBEPJIBIX TEIT;

IPOBE/ICHUE OINBITOB IO BBIPALIMBAHUIO KPHCTAJJIOB
ITIOBAPEHHOM COJIM WM caxapa;

IIPOBEJCHUE U OOBSCHEHUE ONBITOB, TEMOHCTPUPYIOIINX
KalWUIAPHBIC SBJICHUSA U SIBJICHUE CMAaYUBaHUs,

OOBSCHEHWE  pONM  KAaMWUISPHBIX  SBICHUH  JUIs
HOCTYIUIGHUs BOJbl B opraHusm pacreHuit (MC —
ouonorus);

Ha6J'IIOI[CHI/IG C IMOMOHIBIO COXpPAaHHBIX AHAJIMU3ATOPOB C
MNOMOIIIBIO COXPAHHBIX AaHAJIMU3AaTOPOB, IIPOBECACHUC U
O0BICHEHHE OIBITOB  IIO Ha6J'IIOI[eHI/HO TCIIJIOBOT'O
pacIipeHud ra3os, JKUJIKOCTEHN U TBép,[[LIX TCII,

00BsICHEHUE COXpaHEHUs 00bEMA TBEPIBIX TeJl, TEKYUECTH
XKHUJIKOCTH (B TOM YHCIIE, Pa3HUIBl B TEKY4eCTH s
pa3HBIX KHUJKOCTEH), JaBJIeHNs ra3a;

MMPOBEACHUEC OIIBITOB, ACMOHCTPHPYIOIIUX 3aBUCUMOCTH
JaBJICHUA BO3AyXa OT €ro 00bEMa U Harp€BaHusa WA
OXJIAXKACHHUA,

aHanM3 NPAKTUYECKUX  CUTYallMd, CBSI3aHHBIX CO
CBOMCTBaMHM Ia3oB, KUJIKOCTEH U TBEPJBIX TEI.

51




TennoBbie
npoueccsl. (23

9.)

Temneparypa. CBsi3b TeMIEpaTypbl €O CKOPOCTBIO TEIUIOBOTO
IBUKEHUS 4dacTull. BHyTpeHHsst sHeprus. CrocoObl U3MEHEHUs
BHYTpPEHHEH YHEPrUM: TEIUIONepeadya U COBEPIICHUE padoThl. Bub
TEIJIONEepelaul:  TEeIUIONPOBOJHOCTh, KOHBEKIMS, U3JIyYCHHE.
KosmuectBo  TemnoTel. YaelbHas TEIUIOEMKOCTb — BELIECTBA.
TernmooOMeH W TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
Oananca. [lnaBnenue u oTBepAeBaHNE KPUCTAIUIMYECKUX BEIICCTB.
VY nenbHas TeruioTa miuasieHus. [lapooOpazoBanue 1 KOHIAEHCALMSL.
Hcnapenne Kumnenue. VYaenpHas Temuiora mapooOpa3oBaHusl.
3aBUCHUMOCTh TeMIEepaTypbl KUTIEHUS OT aTMOC(EPHOTO JaBIICHUSI.
BnaxHocTs BO3myxa. OHeprus TOIUIMBA. YJelbHas TEIJIOTa
cropanus. [lpuHnumel paboTel TemmoBbiX jaurareneid. KIIJ]
TEIJIOBOTO  JABUraTess. TeroBble  JBUraTtead M 3aluTa
OKpY’Karolllen cpesibl. 3aKOH COXPaHEHUs U NIPEBPAICHUS SHEPTUU B
MEXaHUYECKUX U TEIUIOBBIX MPOIECcCax.

000CHOBaHUE MTPABIII U3MEPEHHUS TEMIIEPATYPhI;

CpPaBHEHHME PA3JIMYHBIX CIIOCOOOB M3MEpPEHMs] W IIKall
TEMIIEpaTyphl;

HaOJII0ICHHEe € IOMOUIbIO COXPAaHHBIX AHAJIN3aTOPOB C
[IOMOILBI0 COXPaHHBIX AHAJIN3aTOPOB U OObSICHEHHE
OINBITOB, JEMOHCTPUPYIOIIMX H3MEHEHHE BHYTPEHHEH
SHEPruM Tejla B pe3yjbTaTe TEIIONepeaauyd U paboThl
BHEUIHUX CUJI;

Ha6J'IIOI[eHI/Ie C IMOMOHIbKO COXpPAaHHBIX AaHAJIU3aTOPOB C
IIOMOIIBKO COXPAHHBIX AHAJIU3AaTOPOB H 00BsICHEHHE
OIIBITOB, O6CY)KI[€HI/I€ IMPAKTUYCCKUX CHTyaHHﬁ,
ACMOHCTPUPYIOIIUX PAa3JIMYHBIC BUABI TCIUIONCPEAAYIN:
TCILIOMMPOBOAHOCTD, KOHBCKIINIO, U3JIYYCHHUC,

WCCJIC/IOBAHUE SIBJIICHUSI TEIJIOOOMEHA MPU CMEIIMBAHUU
XOJIOJTHOM Y TOpsiY€el BOJBI;

HaONIO/IeHHe C TIOMOINBIO COXPaHHBIX aHAJIM3aTOPOB
YCTaHOBJIEHUS] TEIUIOBOTO PAaBHOBECHSI MEXKIY Topsiueil u
XOJIOJTHOM BOJION;

ompezeneHue  (M3MEepEeHUE)  KOJIMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJOW TIPU TEIJIOOOMEHE C HarpeTbiM
METATTUYECKUM IUITUHAPOM;

ompeneneHue (M3MepeHue) YyIAeIbHOM TEIUIOEMKOCTH
BEIIIECTBA;

pelIeHne 3a/1a4, CBSI3aHHBIX C BBIYUCICHUEM KOJIUYECTBA
TETJTIOTHI U TETUIOEMKOCTH TPHU TEMI000MEHE;

aHAIM3  CUTyallM  MPAKTUYECKOTO  MCIOJb30BaHUS
TEIJIOBBIX CBOWCTB BEIIECTB U MaTE€pPHAJIOB, HAIIPUMED, B
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LEJsIX AHEProcOEPEKEHUS: TETLJION30JISIIHS,
sHEeprocOeperarofe KpbIy, TePMOAKKYMYJISTOPHI U T 1,

HaOIOJIEHUE C TIOMOINBbI0 COXPaHHBIX aHAJIM3aTOPOB
SIBJIEHUW UCIIAPEHUS U KOHJAECHCALIUH;

HCCIIeIOBaHUE npoiecca HCIIapEeHUS Pa3IMYHBIX
xkuakocte.  OOBSICHEHHE  SIBJICHUW  WCHApPEHUS |
KOHJICHCAIlUX HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHUSI;

HaOJIIOZICHUE C IOMOILIBI0 COXPAHHBIX AHAJIU3aTOPOB H
00BsICHEHHUE Tpoliecca KUIIEHUS, B TOM YK CIIE 3aBUCMOCTH
TEMIIEPATYpPbI KUIIEHUS OT JaBJICHUS;

ompezeneHue (U3MEepeHHue) OTHOCUTENbHON BIAXKHOCTU
BO3/1yXa;

Ha6JHOIIeHI/Ie C TIOMOIIBIO COXpPAHHBIX AaHAJIMU3ATOPOB
nmponecca IUIaBJICHHUA  KPUCTAJNIMYCCKOrO  BCIICCTBA,
HalpuMmep, Jbaa,

CpaBHEHHUE IIPOLIECCOB IIJIaBICHUSA KPUCTAIUIMYECKUX TEN U
pa3MArdyeHus Mpu HarpeBaHUuM aMoOp(HBIX Te;

omnpeneneHue (M3MepeHne) yaeIbHON TeIIOTHI TIIaBICHUS
h11 9 ]

OOBsICHEHUE SIBJICHUHM IUIABJICHUS U KPUCTAJUIM3ALMU Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHUS;

pEemICHUC 3aaa4, CBA3aHHBIX C BBIYUCIICHUEM KOJIUYCCTBA
TCIIOTHEI B IMpoNHeccax TEIIONEPCAAYn IMPU IIJIABJIICHUU U
KpucTtajuimdaiuuu, UCIIapCHUH U KOHJACHCAIIUH,
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aHaJau3 CUTYalH IMPAKTUYECKOTO MPUMEHEHUS SBJICHUN
IUIABJICHUS M KPUCTAJUIM3ALMU, HanpuMep, IOJy4eHUe
CBEPXYMCTBIX MAaTEPHUAIIOB, COJIEBAS TPENIKA U AP.;

aHaJInu3 pa6OTBI U O00BsACHEHHE IIpUHIMIIA ﬂeﬁCTBHH
TCIIJIOBOT'O ABUTATCIIA,

BBIYUCJICHUC KOJIMYCCTBA TCIJIOTHI, BBIACIAIOMICTOCS IIPHU
CropaHuvy pa3jindHbIX BUJOB TOILIMBA, U KH]_I JABUTATCIIA,

o0cyxeHue IKOJIOTHYECKUX MOCJIEACTBUM
UCIOJIb30BAaHUS  JIBUraTelell BHYTPEHHEro CropaHus,
TEIUIOBBIX M rujapoanekrpoctanuuil (MC — skonorus,
XUMHUS).

Pazgen 7. diekTpuyeckne 1 MarHuTHbIe siBjieHud (35 4.)

DNeKTpuYEeCcKue
3apsibl.
3apsKeHHbIE
Tema M HX
B3aUMO/ICIICTBUE
(7))

Onektpusanus  Ten. J[Ba  poma  OJCKTPUYECKHUX  3apsJIOB.
B3aumoneiicTBue 3apspkeHHBIX Tel. 3akoH Kynona. DnekTpudeckoe
noje. [IpuHIUN cyneprno3uiyu dieKTpudeckux moneid. Hocurenn
DIIEKTPUUYECKUX 3apSOB. DJIEMEHTAPHBIN AJICKTPUUCCKUN 3apsijl.
Crpoenue aroma. [IpoBOTHUKY U JUAICKTPUKU. 3aKOH COXPaHCHHS
NIEKTPUYECKOTO 3apsijia.

L] Ha6.]'IIOI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX AHAJIN34aTOPOB H

MIPOBEACHUE OIBITOB IO DJJIEKTpU3alUU TEJI IpU
CONPUKOCHOBEHUH U MHAYKIIUEH;

HaOJIIOICHUE C IMOMOILNBI0 COXPAHHBIX aHAJIN3aTOPOB H
00BsICHEHUE B3aMMOJENCTBUS OJIHOMMEHHO u
Pa3HOMMEHHO 3apsKEHHBIX TEl,

00BSICHEHUE TIPUHIIHIA IEWCTBUS JJIEKTPOCKOIIA;

00BsICHEHHE SIBIICHUI QJICKTpHU3allun npu
COIIPUKOCHOBCHHUU TCJI U HHHYKHHCﬁ C HCIIOJBb30BaHHUECM
3HAHUM 0 HOCUTEIAX QJICKTPUYCCKUX 3apA10B B BCUICCTBE;

pacrio3HaBaHHE U OOBSICHEHHE SIBICHHUI 3JEKTpU3allU B
IIOBCEIHEBHOM JKN3HY;
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HaOJIIOJICHNE C TIOMOINBI0 COXPAHHBIX AHAIU3aTOPOB U
OOBSICHEHHE  ONBITOB,  HWUTIOCTPHPYIOLUIMX  3aKOH
COXPaHEHHUs IICKTPUUYECKOTO 3apsa;

Ha6.]'IIOI[eHI/Ie C IIOMOHIIBIO COXPAaHHBIX AHAJIN34TOPOB
OITIBITOB 1o MOACIIUPOBAHUIO CHJIOBBIX JIMHHI
SJICKTPHUYCCKOTIO I10JIA;

HUCCIIENOBAaHNE JEUCTBUSI
MPOBOJHUKHU U JUAJIEKTPUKH.

QJICKTPHUYCCKOI0 IIOJIA Ha

DNeKTpUYECKUit
TOK. (22 4.)

ONeKTpUYeCKUi TOK. YCJIOBUS CYIIECTBOBAHMS 3JIEKTPHUUYECKOTO
TOKa. VICTOUHMKHM TOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUYECKOTO
TOKa (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE). DIIEKTPUYECKUIl TOK B
KHUJIKOCTIAX U Onexkrpuueckas 1nenb. Cwia  ToKa.
OnexkTtpuyeckoe HamnpsbkeHue. CONpOTHBIEHME  IPOBOJHMKA.
VY nenpHOE CONpPOTUBIIEHUE BelecTBa. 3akoH OMa JUisl y4acTKa LemH.
[TocnenoBarenbHOe W MapajiebHOE COEAMHEHHE IMPOBOJIHUKOB.
PaboTa 1 MOIIHOCTB 3J€KTpUUEcKOro Toka. 3akoH Jlxxoyns—JleHna.
DNEKTPOINPOBOKA U MOTPEOUTENN AIEKTPUUECKON SHEPTUU B OBITY.
Kopotkoe 3ambIkaHue.

rasax.

HaONIOJICHUE C TIOMOIIBI0 COXPaHHBIX aHAJIM3aTOPOB
pa3JWYHBIX BHJOB JICMCTBUA BJIEKTPUUECKOTO TOKa U
oOHapyXeHHe 3TUX BHIOB ACHCTBHUS B IOBCEAHEBHOU
JKU3HU;

cOOpKa M UCIBITAaHUE AJICKTPUUYECKOM IEMU MOCTOSHHOTO
TOKa;

HU3MCPCHUEC CUJIBI TOKA aMIICPMETPOM;
HU3MCPCHUC DJICKTPUUICCKOI0 HANIPAKCHUSA BOJIBTMCTPOM;

MpOBeJCHNE U OOBSCHEHUE ONBITOB, IEMOHCTPUPYIOIINX
3aBHCHUMOCTb ANEKTPUIECKOTO CONPOTHUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IJIOIAAX ITONEPEYHOIO
CEYCHUS U MaTepHala;

UCCJIC/IOBAaHUE 3aBHCUMOCTH CHJIBI TOKa, MPOTEKAIOIIETO
Yyepe3 pe3nCTop, OT CONPOTHBICHHS pPE3UCTOpa U
HaMpsOKEHUS Ha PE3UCTOPE;

MpoOBEpKa TMpaBWia CIOXKEHUS  HaNpsKEHUHW  MpH
MOCIEN0BATEIHOM COCIMHEHUH JIBYX PE3UCTOPOB;
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MMPpOBCpPKa IpaBujia I CHUJIBI TOKa IPH IapalJICJIbHOM
COCIMHCHUHN PE3UCTOPOB,

aHaJu3 CUTyallud MOCJIEeA0BATEILHOIO0 M MapauieIbHOTO
COEIMHEHUSI MTPOBOJHUKOB B JIOMAIIHUX SJIEKTPUYECKUX
CeTAX;

pelIeHuE 3a]a4 ¢ UCII0Ib30BaHNeM 3akoHa OMa U hopMy
pacuéra AIIEKTPUUECKOTO COIIPOTHBIICHUS npu
[OCJIEIOBATEIbHOM M NApaJUIEIbHOM  COEAMHEHHUU
IPOBOHUKOB;

oIpeieieHrue paboThI AJIEKTPHUECKOTO TOKa,
NPOTEKAIOIIETO Yepe3 Pe3UCTOop;

OIIPpCACIICHUC MOIIHOCTH QJICKTPHUUYCCKOI'O TOKa,
BBIJICIIEMOI Ha PE3UCTOPC,

HCCIICOOBAHUC 3aBUCHUMOCTU CHJIbI TOKa 4Y€PE3 JIaMIIOUKY
OT HAIIPSIPKCHUS Ha Heﬁ;

onpenenenue KII/ narpeBarens;

HICCIIE/IOBaHNE IPeoOpa3oBaHUsl JHEPIHU NPH TOABEME
rpy3a 3JeKTPOABHUIATENIEM;

OOBsICHEHHE  YCTPOWCTBA W  TNpPUHIMIA  JIEHCTBUA
JIOMAIITHUX 3JIEKTpOHArpeBaTebHbIX TPUOOPOB;

00BICHEHHE IMPUYKUH KOPOTKOI'0 3aMBIKaHUA W IMPUHIUIIA
HeﬁCTBH}I IIJTaBKHUX HpeHOXpaHHTeHCﬁ;

pelieHne 3aaad ¢ UCMOJIb30BaHWEM 3akoHa Jxoys-
Jlenna;
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Ha6HIOIIeHI/Ie C TIOMOIIBIO COXpPAHHBIX aHAJIMU3ATOPOB
BO3HHUKHOBCHUA 3JICKTPHUYCCKOI'O TOKA B JKUAKOCTH.

MaruuTtHsie
sBiieHust. (6 4.)

ITocTostHHBIE MarHUThEL. B3auMoaelcTBUE MOCTOSHHBIX MarHHUTOB.
MarautHoe 1ojie. MarHuTHoOe I10jie 3eMJIM M €ro 3HadeHHE I
’)ku3HU Ha 3emuie. OnbIT Dpcteaa. MarHuTHOE MOJIe 3JIEKTPUUECKOTO
toka. [IpumeHeHHE »BIEKTPOMAarHUTOB B TexHHKe. JleiicTBue
MarHuTHOTO II0JI1 Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTaTEh
Hcnonws3oBanue  3IEKTpOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

IHOCTOAHHOI'O TOKa.

KCCIIEIOBAHME MATHUTHOTO B3aMMOJCHCTBUS MOCTOSHHBIX
MAarHuTOoB;

HU3YUCHUC MAIrHUTHOI'O IOJIA IMOCTOAHHBIX MArHuTOB IIpH
Hux O6’be,I[I/IHCHI/II/I " pa3aciICHUU,

IIPOBEJICHUE OIBITOB 10 BU3YaJU3alUU OIS IOCTOSHHBIX
MAarHuTOB;

HN3YUCHUC ABJICHUA HaAMAarHM4YMBaHUA BCUICCTBA,

HCCICNOBAaHUE JCHCTBHUS QJICKTPUYCCKOI0O TOKa Ha
MAarauTHYI CTPCIIKY,

MMPOBCACHUEC OIIbITOB, ACMOHCTPHPYIOIIUX 3aBUCUMOCTb
CHJIBI BSaI/IMO,I[eI‘/‘ICTBI/IH KaTyllkpu ¢ TOKOM W MarLuTta OT
CHJIBI 1 HAIIPABJICHUS TOKA B KAaTYIIKEC,

aHaJIn3 CUTyallUli  TPAKTUYECKOTO IIPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOUCTBAX,
IIPOMBIIIJIEHHOCTH, MEUIIUHE);

M3y4YEHUE JIEUCTBUS MArHUTHOIO TMOJIs HAa MPOBOJHHUK C
TOKOM,;

U3y4YeHUE ACUCTBUS IEKTPOABUIaATEILS;
n3mepenne KII/I anmekTpoaBuraTelbHOW YCTaHOBKHY;

pacrio3HaBaHME€ W aHAINW3 PA3JIMYHBIX MPUMEHEHUH
AIIEKTPOABHUraTeNeil (TpaHCIopT, OBITOBBIE YCTPOICTBA U

Ip.).

PeszepBHoe Bpems (3 4.)
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10 kaacce (102 4.)

TemaTnueckuii OcHoBHbBIE BH/bI 1eSIT€IbHOCTH
OcHOBHOE co/lep:KaHue
0J10K, TeMa 00y4Jaromuxcs
Paznen 8. Mexannueckue siBjaeHus (40 4.)
Mexanunyeckoe Mexannueckoe ABm>xkeHue. MatepuanbHas Touka. Cuctema oTcyéra. | @ aHaliu3 W OOCYXKJAEHHME  pPa3JIMYHBIX  [PUMEPOB
JBUKEHUE U OTHOCHTENBHOCTh ~ MEXaHMYECKOro JiBWKeHus. PaBHOMepHOe MEXaHUYECKOTO JBUKEHUS;
CIIOCOOBI €T0 NIpSIMOJIMHENHOE  JBHKeHUE. HepaBHOMEpHOE NPSIMOJIMHEWHOE
® oO0CyXIeHHe TpaHUI] MIPUMEHUMOCTHU MOJEIIH
ormucanus. (10 4.) | aBmwkenne. CpeHAS U MTHOBEHHAs CKOPOCTh TeJia NIPH HEPaBHO-
«MaTepuabHas TOUKay;
MEPHOM JBUKECHUH. VYckopenue. PaBHOyCKOpeHHOE
npsaMosuHennoe aemwkenne. CBodoanoe nagenue. OnpiTol ['anuies. | @ onmcanue MEXaHHYECKOTO  JIBWKEHHMS  Pa3IMYHBIMH
PaBHOMepHOe nBuxkeHHe 1o OKpykHOCTH. Ileprox u yacrtora cnocobamu (ypaBHeHUe, TabnuIa, rpaduk);
oOparieHusl. Jluneiinas u yrioBas CKOPOCTH. .
® aHajuu3 >KU3HEHHBIX CUTYallUi, B KOTOPBIX MPOSBISAETCS
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE. yatut, p p
OTHOCUTEJIbHOCTh MEXAHUUECKOI'O ABM)KECHNUS;
® Ha0JIOJIeHHEe C TOMOULIbI0 COXPaHHBIX AaHAJIM3aTOPOB
MEXaHUYECKOTO JBUKEHMSI Tella OTHOCUTEIbHO pPa3HbIX
TEJI OTCUETA;
® CpaBHEHHE ITyTEH U TPACKTOPHM JIBHKEHUS OJTHOTO U TOTO
K€ TeJla OTHOCUTEIILHO Pa3HBIX TEJl OTCUETA,
® aHanu3 Tekcra ['anuiest 06 OTHOCUTEIbHOCTH JBH)KEHUS;
BBITIOJTHEHHE 3a/1aHUH 10 TEKCTY (CMBICIIOBOE UTEHUE);
® omnpeneneHne CPeAHEN CKOPOCTH CKOJIBKEHHS OpycKa Win
JIBIKEHHUSI 1IapUKa 110 HAKJIOHHOW MJIOCKOCTH;
® aHanu3 M O0OCYXAECHHE CHOCOOOB MPHUOIIKEHHOTO

OMMpCACIICHUA MT'HOBEHHOI CKOpPOCTH;,
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ompejieiecHue  CKOPOCTH  PaBHOMEPHOTO  JIBMDKCHUS
(mapuka B KHJAKOCTH, MOJIEIH  JJICKTPHUECKOTO
aBTOMOOWJIA U T. 11.);

orpezieNieHue MyTH, POIIEHHOTO 3a JAHHBIN TPOMEKYTOK
BPEMEHH, U CKOPOCTH TeJja Mo rpaduKy 3aBUCUMOCTH MTyTH
PaBHOMEPHOTO JIBHKEHUSI OT BPEMEHH;

0o0CyXXJeHUE  BO3MOXKHBIX  MPHUHIMIIOB  JICHCTBUS
MPUOOPOB, U3MEPSIOIIUX CKOPOCTh (CITUIOMETPOB);

BBIYMCIICHHE MYTH W CKOPOCTH NIPU PABHOYCKOPEHHOM
MPAMOJIMHENHOM JBUKCHUU TENA;

OIIPCACIICHUC HpOﬁHeHHOFO IMyTHU U YCKOPCHUA NBUKCHUA
TCJl1a 10 rpaQ)HKy 3aBUCHUMOCTH CKOpPOCTH
PaBHOYCKOPEHHOI'O HpHMOHHHeﬁHOFO ABMOKCHHUA TCIa OT
BPCMCHU;

OIpE/ICICHNEe YCKOPEHMs Tella NP PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH;

U3MEpEeHue IMepuoJia MW YacTOThl OOpalleHHs Tenaa Mo
OKPY’KHOCTH;

OIpeIeIEHue CKOPOCTH PABHOMEPHOTO JBHKEHUS TENa MO
OKPYXHOCTH;

pelieHre 3aJad  Ha ONpPEACIICHUE KUHEMATHYECKHX
XapaKkTEepPUCTUK MEXAaHMYECKOI'O JBHMKECHUS Pa3IUYHBIX
BHUJIOB;

pacro3HaBaHUEe U TPHOTMKEHHOE OMUCAHWE PA3IMYHBIX
BHUJIOB MEXAHUYECKOTO JIBM)KEHUS B MPUPOJEC U TEXHHUKE
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(Ha mpuMepax CBOOOAHO TMAJAIOIIUX TeJ, ABUKCHUS
KUBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJCTB U JIp.).

BsaumopeiicTBue
ten. (20 4.)

[Tepsriit 3akon HeroTona. Bropoit 3akon HetoTona. Tperuii 3akoH
Hprorona. [lpunmun cynepnosunuu cui. Cujiia ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuiia TPEHUs CKOJIbKEHHUSI, CUIIa TPEHUS MTOKO4,
apyrue Buibl TpeHus. Cuiia TSHKECTM M 3aKOH BCEMHPHOTO
TATOTEHHUA. YCKOpEHHE CBOOOAHOTrO MajieHus. J[BrkeHHe MIaHeT
Bokpyr Cousnua. IlepBas kocmuueckas ckopocts. HeBecoMocTs u
neperpy3ku. PaBHOBecwe MarepHalbHON TOYKU. AOCOIIOTHO
TBEpAOE Teso. PaBHOBecue TBEPAOro Teia € 3aKPEIUIEHHOM OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshKecTH.

Ha6J'IIOI[eHI/Ie C IIOMOHIbIO COXPAHHBIX AaHAJINU3aTOPOB U
O6CY)K,Z[CHI/I6 OIIBITOB C ABMKCHUEM TCJIa IIPHU YMCHBIICHUN
BJIMAHUA JPYTrUX TCJI, IPCIATCTBYIOIUX ABUKCHUTIO;

aHaiau3 Tekcra lammies ¢ OmuMCaHHMEM MBICJICHHOTO
9KCIICPUMCHTA, OGOCHOBBIB&IOH.[CFO 3aKOH HHCPIHUU;
BBLITTOJIHEHHUE 3aJJaHUM 110 TCKCTY (CMBICJ'IOBOG ‘ITGHI/IG);

00CyX/1eHue BO3MOXHOCTH BBIIIOJHEHUS 3aKOHA UHEPLIMH
B Pa3JIM4YHBIX CUCTEMAX OTCUCTA;

HaOJIOIeHHEe C MOMOILBI0 COXPAHHBIX AHAJIU3aTOPOB U
00Cy)XJIeHUE MEXaHMUYECKUX SIBJIEHUH, IMPOUCXOISIINX B
cucreMe otcuéra «Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBM)KEHUHU OTHOCUTEIBHO KaOUHEeTa (PU3HKH;

JICUCTBUS C BEKTOpPAMU CHWJI: BBINOJHEHUE 3alaHUI 1O
CJI0’)KEHUIO U BBIYUTAHHUIO BEKTOPOB;

HaOII0/IEHUE C TOMOIIBI0 COXPAHHBIX aHAIU3ATOPOB /N
IPOBEJICHUE ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTH
YCKOpPEHHMS Tea OT MPUJIOKEHHOW K HEMY CHJIbI U MACChI
Tena;

aHAIM3 W OOBICHEHHE SBJCHUH C WCIOJH30BAaHUEM
BTOpPOT'O 3aKOHA HLIOTOHa;

pemieHue 3aaa4 C HUCHOJb30BAHUCM BTOPOIO 3dKOHaA
Hrrotona n ImpaBujia CIIOKCHHUA CUIT;

OIpeZIeNIEHUE )KECTKOCTH MPYKUHBI,
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aHaJIM3 CHTYallMii, B KOTOPBIX HAOIIOJAIOTCS YIpyrue
nedopMaiiu, U uX 00bSICHEHHE C UCTIOJIb30BAHUEM 3aKOHA
I'yk;

peleHne 3aja4 ¢ UCIOIb30BaHNEM 3aKoHa [ 'yKa;

HCCIICAJ0OBAHUE 3aBUCHUMOCTU CUJIBI TPCHUS CKOJIBXKCHUA OT
CHUJIbl HOPMAJIBHOI'O JaBJICHUA. O6C}’)KI[CHI/IG PE3YIBTATOB
HUCCJICI0BaHUA,

OIIPCACIICHUC KO3(1)(1)I/H_[I/IGHT8 TPCHUSA CKOJIbIKCHUA,
HN3MCPCHUC CUJIbI TPCHHS ITOKOA,

pelIeHue 3a7a4d ¢ MCIOJIb30BaHUEM (OPMYIIBI JUISI CHIIBI
TPEHUS CKOJIbKECHUS;

aHAJIN3 JBMDKEHHS TeJI TOJBbKO MOJ HOEUCTBHUEM CHIIBI
TSKECTH — CBOOOIHOIO IaIEHHUS,;

OOBsICHEHHE HE3aBUCUMOCTU YCKOpPEHHUS CBOOOJHOIO
MaJeHus OT Macchl TeNa;

OILICHKA BEJIMYMHBI CUJIBI TATOTEHMS, IEHCTBYIOIEH MEXTY
JBYMsI TeJIaMU (JU1s1 pa3HbIX Macc);

aHaJIN3 JBM)KEHUS HEOECHBIX TeN MOJ JEWCTBUEM CHIIBI
TATOTEHUS  (C  HUCHOJb30BAHUEM  JIOTOJIHUTENIBHBIX
MCTOYHUKOB MH(POPMAIHH);

pE€mCHUC 3aJa4 C HCII0Jb30BaAaHMEM 3aKOHAa BCEMHUPHOIO
TATOTCHHUA U (I)OpMy.TILI JJIA pacqéTa CHUIJIBI TAXKECTH,

aHaJIM3  OPUTHMHAJIBHOIO  TEKCTa,  ONMCHIBAIOLIETO
IIPOSIBJIEHUS 3aKOHA BCEMUPHOTO TSATOTEHMSI; BBIIIOJIHEHNE
3aJJaHUH 10 TEKCTY (CMBICIOBOE UTEHUE);
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HaOJIIOJICHNE C IIOMOINBIO COXPAHHBIX AHAIN3aTOPOB U
0o0CyX/IeHHEe ONBITOB [0 H3MEHEHHIO Beca Teja IpH
YCKOPEHHOM JIBU)KEHUH;

aHaJIM3  yCIOBUH BO3HUKHOBEHHMS HEBECOMOCTH U
HepErpy3KH;

pPEIICHUE 3a4a4 Ha OIIPEACIICHUE BECa TCJIa B PA3JIMYHBIX
YCII0OBHUAX,;

aHaJu3 CWJI, JCHCTBYIOIIMX Ha TeEJO, IOKOsIIeecs Ha
or0pE;

OMpeaACIICHUE HCHTPA TAKCCTU pa3JIMIHbBIX TCII.

3aKOHBI
COXPaHCHUHI.

9.)

(10

Wmnynec Tena. M3meHenwe wummynbca. MMmynbc cuibl. 3akoH
COXpaHEHUs HMIyJibca. PeakThBHOE ABWKEHME. MexaHuueckas
pabota W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYrOCTH, TPCHHS.
CBs13b 3Hepruu 1 padoThl. [loTeHInanpHas YHeprus Tea, MOHITOro
HaJl TOBEPXHOCThIO 3eMiin. [loTeHIManbHas DJHEPrusi CKaTou
npyxxunbl. Kunermueckas sHeprusi. Teopema 0 KHHETHYECKOM
SHEPTUH. 3aKOH COXPAHEHHUS MEXaHUYECKON IHEPTHUH.

HaOJII0JIEHUE C TOMOIIBI0 COXPAaHHBIX AaHAJIU3aTOPOB U
00CYy)XJIEeHUE OIbITOB, JEMOHCTPUPYIOIIUX Ieperady
UMITyJIbCA MPU B3aUMOAECUCTBUM TeEJ, 3aKOH COXPAaHEHUs
UMIyJbca MpH aOCONIOTHO YOPYIOM U HEYOpYyroM
B3aMMOJICICTBUU TET;

aHaJM3  CUTyalMd B  OKpYXKalolled JKU3HH €
MCII0JIb30BaHNEM 3aKOHA COXPaHEHUs UMITYJIbCa;

pacrio3HaBaHWE SIBJICHUS PEAKTUBHOTO JBH)KCHUS B
npupoae u Texuuke (MC — 6uonorus);

IIPUMEHEHHE 3aKOHA COXPAHEHHUs MMITYJbCa JJIs pacdéra
pe3yiabTaTOB  B3aUMOJCHCTBHA Ten (HA IpUMepax
HEYIPYroro B3aUMOAECUCTBHSI, YIPYroro IEHTPAIbHOIO
B3aMMOJEICTBUS IBYX OJJMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HEMOJIBUYKHO);

pEemCHUC 3aga4 € HCIIOJIb30BAHHMEM 3aKOHA COXPAHCHUSA
HMITYJIbCA,
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onpeieseHue padoThl CUJIbI YIIPYTOCTH TP MOABEME Tpy3a
C UCIOJIb30BAHUEM HETIO/IBHKHOTO U MOABHKHOTO OJIOKOB;

HU3MCPCHUEC MOIIIHOCTH,

U3MEpeHUE MOTCHIIUATIBHOM
ne(hOpMUPOBAHHOHN TIPY>KUHBI;

SHEPTUU yIpyro

HU3MCPCHUC KUHETHYSCKOMN SHEpruu TCjla 10 JIMHC
TOPMO3HOTI'O ITYTH,

OKCIICPUMCHTAJIbHOC CpaBHCHHC HU3MCHCHUA
HOTCHHH&HLHOﬁ U KHUHETHYECKOM 3Hepr1/1171 TClla IIpH
JBIDKSHUHN 110 HAKJIIOHHOM IIJIOCKOCTH,

OKCIICPUMCHTAJIbHAA IMPOBEpPKa  3aKOHaA COXpPAaHCHUA
MEXaHUUYEeCKOM OHCPI'MH IIpU CBO6OI[HOM InagcHuu,

MPUMEHEHHE 3aKOHA COXPAHEHHUSI MEXaHUYECKOW SHEpruu
Ui pacyé€ra MOTEHUHMAIbHOM M KUHETHYECKOW JHEpPrui
TeJa;

pe€mCHUC 3aaa4 € HCIOJIb30BAHHMEM 3aKOHA COXPAHCHUSA
MEXaHHUYECKOI OHCPI'UH.

Pa3zgen 9. Mexannueckue KojJe0anud u

BOJIHBI (15 4.)

MexaHu4eckue
kojeOanus. (7 4.)

KonebarenbHoe JIBIJKECHHE. OcHoBHbIE XapaKTEPUCTUKU
KoJIeOaHWH: TEpHUoJ,, 4YacToTa, aMIUIUTyda. MaremaThudecKui u
MPY’KWHHBIN MAasITHUKH. [IpeBpaienue JHEpruu npu
KOJIE0AaTEILHOM TIBIDKEHNU. 3aryxaronue KOJIeOaHusl.
Brinyxaennsie koneOanus. Peonanc.

HAOMIOCHNE C TIOMOINBIO COXPAHHBIX AaHAIN3aTOPOB
KOJICOaHWUHW TIOJ JCWCTBUEM CHJI TSDKECTH M YIPYTOCTH H
oOHapyXeHHe TNOJ00HBIX KoJeOaHHH B OKpYKaoleM
MUDE;

aHaJn3 KoJieOaHui rpy3a Ha HUTHU U Ha NIPYXKUHE;

OnmpeaACIICHUE YaCTOTBL KoJIcOaHMI MaTeMaTHYeCKOIo U
MMPY>XUHHOI'O MAasATHUKOB,
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HaOJIIOJICHNE C IIOMOINBIO COXPAHHBIX AHAIN3aTOPOB U
00BSICHEHUE SIBJICHUS PE30HAHCA;

HUCCICIOBAaHUC 3aBUCHUMOCTHU nepuoga KoJIeOaHMI
MOABCUIICHHOI'O K HUTH I'py3a OT AJIMHBI HUTHU,

MpPOBEpPKa HE3aBHCHUMOCTH IepHoja KoyiebaHWil rpysa,
[IOJIBELLIEHHOTO K JIEHTE, OT MacChl Ipy3a;

HaOJIIOZICHUE C IOMOILBI0 COXPAHHBIX aHAIU3aTOPOB H
00Cy)XJI€eHUE OIbITOB, JIEMOHCTPUPYIOLUIUX 3aBUCUMOCTH
nepuosia KojieOaHui TPYKUHHOTO MAasTHHKA OT MacChl
rpy3a U *KECTKOCTU IIPY>KUHBI,

IMPUMCHCHHC MAaTEMATU4YCCKOI'O u IPY>KUHHOTO
MassTHHUKOB,

B KayecTBE MOJEIEH [UId onucaHusd KoiicOaHuii B
OKpYKarollleM MUpE;

pelleHre 3a7a4, CBA3aHHBIX C BHIYMCICHUEM HIIU OIICHKOM
4acTOTHI (Teproja) KojieOaHuH.

MexaHu4eckue
BOJIHBI. 3BYK. (8 4.)

CBoiicTBa MeXaHWYECKHWX BOJH. J[mmHA BOMHBI MexaHWYecKHe
BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOJHBI. 3BYK. [ pOMKOCTH
3ByKa U BbIcOTa ToOHa. OTpakeHue 3ByKa. MH(pa3Byk U yabTpa3ByK.

oOHapyXeHHMe ¥ aHaJIW3 BOJIHOBBIX  SBJIIGHUH B
OKpYXKaroIleM MHUPE;

HaOJIoIeHue C TOMOIBI0 COXPaHHBIX AHAJIM3aTOPOB
pacrpocTpaHeHHs MPOJOJIBHBIX U IMONEPEYHBIX BOJH (Ha
MOJIeNI) ¥ OOHapyXeHHE aHAJIOTMYHBIX BHUJOB BOJH B
npupoe (3ByK, BOJISIHbIE BOJIHBI);

BBIYHUCJICHUEC JTJIMHBI BOJIHBI U CKOPOCTHU pacCIpOCTPpaHCHUA
3BYKOBBIX BOJIH;

SKCIICPUMCHTAJIbHOC  OINPCACIICHUC T'pPaHULl YaCTOTHI
CJIBIIIMUMBIX 3BYKOBBIX KOJI e6aHI/II71;
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HAOMIOJCHUE C TIOMOINBI0 COXPAHHBIX AaHAIU3aTOPOB
3aBHCHMOCTH BBICOTHI 3ByKa OT 4acTOThI (B TOM YHCIIE C
HCII0JIb30BaHNUEM MY3bIKaJIbHbBIX HUHCTPYMEHTOB)
HaGmoneHne ¢ MOMOIIBIO COXPaHHBIX aHAIU3aTOPOB U
00BSICHEHUE SIBJICHHS aKyCTUYECKOI'O PE30HAHCA;

aHaJlu3  OPUTHHAIBHOTO  TEKCTa,  IOCBSUIEHHOIO
UCIIOJIb30BAHUIO 3BYKa (WM YIbTpa3ByKa) B TEXHHUKE
(9x0moKanus, yabTpa3ByK B MEUIIMHE U JIP.); BBIIOJIHEHUE
3aJJaHUH 10 TEKCTY (CMBICIOBOE UTEHUE).

Paznen 10. DiaekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI (10 4.)

DIeKTpOMarHuTH
oe noJje u
AJIEKTPOMArHUTH
bI€ BOJIHEIL. (6 4.)

DNEeKTPOMarHuTHOE MOoJ€. DJIEKTPOMarHuTHbIE BOJHBI. (CBOMCTBa
ANEKTPOMAarHuTHeIX BoJIH. [llkama 2JIeKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHue 3JIEKTPOMAarHUTHBIX BOJH JUIsI COTOBOM CBSI3U.
OnekTpomMarHuTHas mpupoga cera. CkopocTh cBera. BoiHOBBIE
CBONCTBA CBETA.

MIOCTPOEHUE paccyXIeHHi, 000CHOBBIBAIOIIUX
B3aMMOCBS3b JIEKTPUUECKOr0 U MAarHUTHOTO TOJIEH;

OKCIICPUMCHTAJIBHOC HU3YUCHUC CBOMICTB
AIIEKTPOMArHUTHBIX BOJMH (B TOM YHCIE C MOMOIUIBIO
MOOMIBHOTO TenedhoHa);

aHaJIn3  PEHTICHOBCKMX  CHHUMKOB  YEJIOBEUYECKOTO
OpraHu3Ma;

aHaJInu3 TEKCTOB, OITNCBhIBAIOIIINUX IIPOABJICHUSA
QJICKTPOMArouTHOIr0 HM3JIY4YCHUA B TIPUPOJAC: KHUBBIC
OpPTraHW3MBbl, W3JIyu4eHHs] HEOECHBIX Tell (CMBICIOBOE
YTEHHE);

pacCro3HaBaHUEC HW aHaJIUu3 PAa3JIMIHBIX HpI/IMCHeHI/Iﬁ
SJICKTPOMArdMTHBIX BOJIH B TCXHUKCE,

pelIeHre 3aJa4 ¢ UCI0JIb30BaHNEM (POPMYJI ISl CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JAJIMHBI BOJIHBI U YaCTOTHI CBETA.
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DNeKTpOMarHuTH
as uHaykuus. (4

9.)

Onbrtet @apazgess. SIBieHHe SJIEKTPOMArHUTHOM — MHAYKIIMH.
[IpaBuno Jlenuna. Onexrporenepatop. CrnocoObl MOMy4YEeHUS
ANEKTPUYECKON DHEPTUHU. DIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX
HMCTOYHUKAX SHEPTUU.

ONBITHl IO HMCCIEHOBAHHUIO SIBIICHUS 3JIEKTPOMArHUTHOU
WHAYKIUU: HUCCICJOBAHUE W3MECHEHUM 3HAYCHHUS U
HAIPaBJICHUS] UHIYKIIMOHHOTO TOKA.

Pa3zgen 11. CBeToBbIe ABJEHUA

(15 4.)

3aKoHBI
pacmipocTpaHeHus
ceera. (6 4.)

Hcrounukn cBera. JlyueBas wmonens cBera [IpsmonuneiniHoe
pacnipoctpanenue cBera. 3armeHusi Conxua u Jlynsl. OTpaxeHue
cBeta. Ilnockoe 3epkano. 3akoH oTpaxkeHus csera. [Ipenomienue
cBeTa. 3aKOH IpesnoMieHus cBeTa. [loaHoe BHYTpeHHEE OTpakeHue
cBeTa. lcnonb3oBaHue BHYTPEHHETO OTPAKEHUS B ONTHUECKHUX
CBETOBOJAX.

HaOJIIOZIGHWE C TIOMOIIBI0 COXPAHHBIX AHAJIM3aTOPOB
ONBITOB, JEMOHCTPUPYIOUIUX SIBJICHUE MPSIMOJIUHEUHOTO
pactpocTpaHeHus cBeTa (BO3HUKHOBEHHE TEHH W
MOJIyTE€HH), W HX HHTEPIPETalusi C HCIOJb30BaHUEM
MOHSTHSI CBETOBOTO JTy4a;

00BsICHEHUE W MOJEIUPOBAHUE COJHEYHOTO M JIYHHOTO
3aTMCHUM;

HCCIICOJOBAHUC 3aBUCUMOCTH Yrjia OTpaXCHUA CBCTOBOI'O
JIy4da OT yrIJjia IaJICHUs

U3yueHHe CBOWCTB M300pakeHUs B IUIOCKOM 3epKajie ¢
UCIIOJIb30BAHUEM CXEMATUYECKUX PUCYHKOB B TOM YHCIIE
penbedHbIX;

HaOJII0ICHUE C IMOMOILNBI0 COXPAHHBIX aHAJINW3aTOPOB H
OOBSICHEHUE OIBITOB MO MOJTYYEHHIO H300pakeHUi B
BOTHYTOM U BBIITYKJIOM 3€pKaJlax;

HaOJI0IeHWEe C TOMOIIBI0 COXPAHHBIX aHAJIN3aTOPOB H
00BSICHEHUE OMBITOB IO MPEIOMIICHUIO CBETa Ha IpaHUIle
pa3IMYHBIX CpEN, B TOM 4YHUCJIE OIBITOB C IIOJHBIM
BHYTPEHHUM OTPAKEHUEM,;

HCCIICOJOBAHUC 3aBUCUMOCTH yIJia MPEJIOMIICHUSA OT YyTJia
MaacHus CBCTOBOI'O JIyda Ha I'paHUIIC «BO3AYX—CTCKIIO»;
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pacro3HaBaHUE SBICHUNM OTPAKECHUS W IIPEJIOMIICHUS
CBETa B [IOBCEJHEBHOM JKU3HH;

aHaJIM3 ¥ 00BSICHCHUE SIBJICHUS ONITHYSCKOIO MHpaxa,

pPE€IICHUE 3a0a4 C NCII0JIb30BAHUEM 3aKOHOB OTPAXCHHA U
MMpCJIOMJICHUSA CBCTA.

JInH3b1 u
ONTHYECKUE
puoOopHI. (6 4.)

JIunza, xox nyuyedt B nmH3e OnTtuyeckas cuctema. Onruyeckue
npubopsl:  (oToanmapar, MHKpPOCKON W Teleckom. [7a3 kak
ONTUYECKasi cCUCTeMa. bIN30pyKOCTh U JaIbHO30PKOCTb.

MOJTy4eHUE H300pKEHUN C IMOMOIIBI0 COOUparomei u
pacceuBaroliel JMH3 (IPUMEHEHUE MPABUI MOCTPOCHUS
M300paXEHHI ¢ TOMOIIBIO JINH3 Ha TOTOBBIX YEPTEkKax);

ornpeneneHrue POKYCHOTO PACCTOSIHHS U ONITHYECKOW CHIIBI
CcOOMpAaroIIe TNH3HL;

aHAIM3 YCTPOWCTBA M IPUHIMIA JEHCTBUS HEKOTOPBIX
ONTUYECKUX NpUOOpOB: (QoToanmapaTa, MHKpPOCKOIA,
teneckomna (MC — 6uonorus, acTpoHOMHUS);

aHaIM3 SBJIEHUM OJM30PYKOCTM M JaJIbHO30PKOCTH,
npuHuMna aeicreus ouko (MC — Guosnorus).

Paznoxxenne
Oeoro cBera B
cektp (3 4.)

Paznoxxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioskeHune
CHEKTPaNbHBIX I[BETOB. Jlucmepcus cBeTa.

Ha6J'IIOI[eHI/IC C TIOMOIIBIO COXpPAaHHBIX aHaJIW3aTOPOB
Pa3JI0KCHUA Oenoro ceera B CIICKTP,

Ha6J'IIOI[eHI/Ie C TIOMOUIIBIO COXPAHHBIX aHAJIMU34ATOPOB H
OOBSICHEHHE OIIBITOB II0 MMOJIYYCHHIO Oenoro cmera npu
CJIOKCHHUH CBCTA Pa3HbIX [IBETOB,

MIPOBEICHUE M OOBSICHEHNE OTBITOB 110 BOCIIPHUATHIO 1[BETA
MIPEAMETOB IIPH UX HAOJIOICHUH Yepe3 IIBETOBBIE (DUIIBTPHI
(IIBETHBIE OYKH).

Paszgen 12. KBanTosbie siBjenust (17 4.)
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Hcenyckanue u
HIOTJIOIIEHHUE CBETA
aToMoM. (4 4.)

OmnbiThl. Pesepdopaa u ruianerapHast Mozienb aroMa. Mojesnb aroma
bopa. Hchnyckanne u MOrJolIEHUWE CBETa aTOMOM. KBaHTBI
JluneityaTbie CIEKTPHI.

e 0O0CyXKJeHHeE LIeH ONBITOB Pe3epdopaa mo ucciaeroBaHuio

aTOMOB, BBIJIBYKEHHE TMIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax
OIIBITOB B 3aBUCUMOCTH OT IPEIIIOJIaraéMOro CTPOCHUS
aToMOB, (OpMyIUpOBaHHE BBIBOJAOB M3 PE3YJIbTATOB
onbIToB  OOCyXIeHHEe TPOTUBOPEUHMH  IJIAHETAPHOM
MOJEJIM aToOMa M OCHOBaHUW g runore3sl bopa o
CTALlMOHAPHBIX OPOUTAX IEKTPOHOB;

Ha6J'IIOI[eHI/Ie C IIOMOHIbIO COXPAaHHBIX aHAJIM34aTOPOB
CIIJIOIITHBIX u JIMHEHYATBIX CIICKTpPOB HU3JITYy4YCHUSA
Pa3JIMYHBIX BCUICCTB;

00BbsACHEHHE TUHEHYATHIX CIICKTPOB U3JIYUCHUS.

Crpoenue

ATOMHOI'O sAapa.
(6.

PanuoaktuBHOCTh Anb(da-, 6eTa- u ramma- uznydenus. CTpoeHue
aToMHOTO sapa. HykinonHas mojenb atromMHoro siapa. M3oTomsbl.
PanuoaktuBHble mpeBpamienus. [lepuox momypacnama. [leiicTBus
PaINOAKTUBHBIX M3TyYEeHUN Ha KUBbIE OPTaHU3MBI.

00CyX/IeHuEe BO3MOXHBIX THIOTE3 O MOJEISAX CTPOCHHS
anpa. OnpezneneHue cocTasa siep M0 3aJaHHbIM MaCCOBBIM
U 3apsI0BBIM YHUCIIAM U I10 MOJI0KEHUIO B IEPUOIUUECKOM
cucteme 31emMeHToB (MC — xumus);

aHaJIM3 W3MEHEHUsl COoCTaBa f[pa M €ro IOJIOKEHUS B
NepUOANYECKON cucTeMe Mpu a-paanoaktuBHocTH (MC —
XUMHUSA);

UCCIEOBAHME  TPEKOB  a@-4acTUIl IO  TOTOBBIM
dboTorpadusaM UM MOJCIISM;

oOHapyKeHHEe M HU3MEpEHUE pPAJUALMOHHOTO (OHA C
IIOMOUIBIO JO3UMETpPA, OLIEHKA €70 MHTEHCUBHOCTH;

aHaM3 OMOJOTUYECKUX M3MEHEHHH, MPOUCXOASIIUX 0T
NEHCTBHEM  PaguOaKTHBHBIX  u3nydeHuit (MC —
ouonorus);

WCIIOJIb30BaHUE PAJIMOAKTUBHBIX M3JIYYCHUU B MEIHUIIMHE
(MC — Guomnorus).
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Snepuslie
peakuu. (7 4.)

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsI0BOrO U MAacCOBOTO
qucesl. DHeprus cBsI3U aTOMHBIX siiep. CBsI3b Macchl U JHEPIHUU.
Peakuuu cuntesa u nenenusd saep. Mcrounuku sneprun ConHua u
3BE3. SlnepHast sHepreTuka.

pelIeHue 3a1ad C UCIIOJIb30BAHUEM 3aKOHOB COXPaHEHUs
MacCOBBIX M 3apANOBBIX YHCEI Ha OIpeleleHue
pPEe3yJIbTaTOB AJIEPHBIX PEAKLMIA; aHAJIN3 BO3MOKHOCTH HIIH
HEBO3MOKHOCTH SIICPHON PEAKLIUU;

OIICHKA SHEPTUU CBS3U sJEP C UCIOJIb30BaHUEM (POPMYITBI
OHHIITENHHA;

00CyX/IeHHe TEePCIEKTUB HCIOIb30BAHUS YIIPABIISIEMOTO
TEPMOSIIEPHOTO CUHTE3a;

00CyX/IeHHuEe IMPEUMYIIECTB U JKOJIOTMYECKUX IPO0IIeM,
CBSA3aHHBIX C AJepHOI 3HepreTukoi (MC — skomorus).

IMoBTOpUTENBLHO-00001IAKOIIMIA MOTYJIB (5 4.)

CucremaTuzanus
u 000011eHIE
MIPEIMETHOTO
CoZiepKaHus U
OIbITa
NesITeIbHOCTH,
pUOOPETEHHOTO
Opu  HU3Y4YEHUH
BCETO Kypca
¢bu3uku

O06o001enne conepkaHusi KaXXJ0ro U3 OCHOBHBIX pa3/IeNioB Kypca
(bH3I/IKI/IZ MCXAaHNYCCKUEC, TCIIOBBIC, QJICKTPOMArHUTHBIC, KBAHTOBLIC
aBieHus. HaydHbIi MeTOJ TMO3HAaHWS MW €ro peanu3anus B
¢busnueckux wuccienoBaHusx. CBsi3b (U3MKH U COBPEMEHHBIX
TeXHOJOTUN B oOnacTu mepeaayun WHGOpPMAIMU, DHEPIreTUKE,
TpaHCIIOpTE.

® BLINIOJTHEHUE YUeOHBIX 3a/1aHUM, TpeOyromux
JIEMOHCTpallMM  KOMIIETEHTHOCTEH, XapaKTepU3YIOLIUX
€CTECTBEHHOHAYUYHYIO IPaMOTHOCTB:! IIPUMEHECHHUS
NOJYyYEHHBIX 3HAaHUH 11 HAYYHOTO  OOBACHEHMS

¢u3nueckux SABICHMH B OKpyXawlleil mnpupojie H
MOBCEHEBHOM JKU3HU, A TAKXKE€ BBIABICHUS (U3UUYECKUX
OCHOB Dsila COBPEMEHHBIX TEXHOJIOTUH; IPUMEHEHUs
OCBOEHHBIX AKCIEPUMEHTAIbHBIX YMEHHH Ui
UCCleIoBaHusl (PU3NYECKUX SBJICHMHA, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U BBISABIICHUS 3aKOHOMEPHOCTEH;

pemieHre  pacu€THBIX  3a7a4, B TOM  YHCIe
IPEAIIONIAraroIiX UCTIONb30BaHNe PU3UUECKOI MOIeNN 1
OCHOBAHHBIX Ha COJICP’KaHUH PA3IIMYHBIX Pa3/ieioB Kypca
bu3uKy;

BBIIIOJIHEHUE U 3alllUTa IPYIIIOBLIX WA WHIUBUAYaAIbHBIX
MIPOEKTOB, CBSI3aHHBIX C COJEpKAHUEM Kypca (PU3UKHU.
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