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NOACHHUTEJABHAA 3AITHCKA

[Tporpamma no (3HKe Ha YPOBHE OCHOBHOTO 0DLLEro 0GpasoBaHus COCTABIEHA HA OCHOBE MonoKeHui i TpeboBaHuil K PeayhTaTaN
OCBOEHHA HA (430BOM YPOBHE OCHOBHOIi 0GpasoBaTenbHON NporpaMMsl, NpeicTaBieHHeX B GTOC 000, a Talke ¢ YUETOM (Peaepaihiii
paBoueii nporpavMmbl BocnuTauua 1 KOHUENUHHK NpenofasaHii yyeBuoro npeamera «Du3KKay.

Cogepianne TPOrpaMMel Mo (u3uke HanpasneHo Ha (OpPMHPOBaKHHE €CTECTBEHHOHAYYHON IpaMOTHOCTH O0vHaIoiNes 1l
OpraHM3aMio M3yYeHHs (H3MKH HA ACATENBHOCTHO ocnoe. B mporpamme no (y3HKe YUMTEIBAIOTCA BO3MONCHOCTH YuelHOro npeiery i
peamsauuy TpeGopanuii PIOC 000 Kk niaHHPYeMbIM NHHHOCTHEIM 0 METANPCAMCTHBIM PE3yJibTaTaM oDyueHH s, a TAIGKE MEKTIPEAMETHES
CEA3H ECTECTBEHHOHAYYHBIX Y4eOHEIX MPEIMETOR HA YPORHE OCHOBHOMO 00IEro oGpasosanms.

IMporpamMMa mo (H3MKe YCTAHABNMBAET pacrpeieneHue yueGHoro Marepuana no rogam ofyuenus (no Knaccam), npejaraet
MPUMEPHYI0 MOCAEN0BATE/BHOCTE H3yUeHHA TeM, OCHOBAHHYI) HA JIOTHKC DasBUTHA NPEAMETHOrO CconepiaHua H y4éTe BO3PACTHELIX
ocobennocTel 00yqalOMIHXC.

IMporpamva no dusuke paspaoTaHa ¢ UENBIO OKA3AHHA METOAHHECKOH MOMOMIH Y4HTEMO B CO3NAHHH paGoueii nporpammel no
y4eOHOMY NpEaMETY.

Du3mKa ABISETCA CHCTEMOOGPAIYIONIMM [ €CTECTBEHHOHAYYHBIX YHEOHLIX MPEAMETOB, MOCKOMBKY (JH3HHECKHE 3aKOHEI JSHKAT B
OCHOBE MpOLECCOB M ABAEHMI, H3yuaeMmblX Xumueil, Guonorneli, acTpoHomueii H (u3Mueckoit reorpagmeii, BHOCHT BKIdl B
ECTeCTBEHHOHAYUHYIO KAapTHHY MIpa, TpenocTasiser Handonee AcHeie 00paslbl NPHMEHEHHWA HAY4YHOTO METOAA MO3HAHUA, TO eCTh cnocoda
noy4eHHA JOCTOBEPHBIX 3HAHHH 0 MUpe.

OnHa #3 [aBHBIX 3adad  (UIEYECKOro ob6pasoBamka B cTpykrype ofmero ofpasopamms coctout B (hOpMIPORAIIN
ecTecTReHHOHAYYHOMN MPaMOTHOCTH H HHTEPECA K HayKe Y 00y4alomuXCs.

Hsyuenue ¢uasku na Ga30BOM YPOBHE TIPSANONATAET OBJANCHHME CHEAYIOWHMMH KOMMETEHTHOCTAMH, XaparTeplisyioiiiiiil
ECTeCTBEHHOHAYYHYIO MPAMOTHOCTE!

e  HaydHO OOBACHATH ABICHHS,
e QLEHHUBATH H MOHMMATh OCODCHHOCTH HAYYHOTD HCCNEAOBAHHA;
e WHTEPNPETHPOBATH AAHHBIE W HCIIONB30BATE HAYUHEIE JOKA3ATENECTRA UM MOMYHCHHA BBIBOAOB.
Llens u3yseHns (U3NKH HA YPOBHE OCHOBHOIO 0Owiero oGpasoBaHus onpeneneHsl B KOHLENUMA NPENOAaBAHIA YHEOHOTO MpeiveTd
«Du3Nkay B OOpA30BATENBHBIX OpraHu3auMax Poccuitckoit (efepaluy, PeamdsylolMX OCHOBHbIE 00wE0oGpa’oBaTeNbHEIC MPOrPiUMMLL
yreepiIEHHOl pewertem Kowernn MunncrepeTsa npoceemtenus Poceniickoii Mejepalyi (MpoTokon ot 3 nexadpa 2019 r. Ne [TK4en).
Henn nsyuennn pusnKn:
e  npuoGpereHie WHTEPECA W CTPEMIEHHA OOYHAIOHXCA K HAYYHOMY H3YHEHMIO NPUPOMBL PA3IBHTHE HMX HHTCIICKTYATBHBIX H
TBOPYECKHX CMOCOGHOCTEI;

o  pa3BMTHE MPEACTABNEHHII O HAYYHOM METOLE NO3HAHMA M (OPMHPOBAHHME HCCNENOBATENLCKOTO OTHOWIEHHA K OKPYAAIOWIIM
ABJIEHHIAM,

e (JOPMHPOBaHHE HAYMHOTO MHPOBO33PEHMA KAK PE3Y/BTATA M3YHEHHA OCHOB CTPOSHHA MATEPHH M (YHIAMEHTANBHEIN 3AKOHOB
Bu3mku;

e (opMHUpOBaHHE NPEACTABAEHHII 0 POAH (PU3NKH [UTA PasBHTHA APYTHX CTECTBEHHBIX HAYK, TEXHHKH U TEXHONOTHIL

o pa3BHTHE MPEACTARMEHHI O BOIMONHEX cihepax Gyayuieii npodeccHoHANLHOM IeATENBHOCTH, CBA3AHHOH ¢ QH3KKOH, NOAr0TOBKA
K nansHeffmesMy 00YHEHHIO B 9TOM HallpaBIeHuH.
JocTiixeHue 3THX Uenell nporpamMmsl no (H3NKE Ha YPOBHE OCHOBHOTO 00mero odpasosania 06ECNEUHBASTCA PEIICHHEM CICAYIOUIIN
3ajayq:
e npuoGpeTeHHE 3HaHMH O AMCKPETHOM CTPOEHWH BEILECTBA, O MEXAHMYECKHX, TETUIOBBIX, BMEKTPHUECKHN, MaiHHTHLIN |
KBAHTOBBIX ABIEHHAX; ’

o  TpHOGpETEHHE YMEHHIT OMHCKIBATE i ODLACHATE (U3IHYCGCKHE ABNEHHA C HCMONL30BAHHEM TIOMYIEHHBIX SHAHNI;

e  (CROEHHE METOIOE PEWICHHS MNpPOCTEHIMX DACHETHBIX 3aJay C HCNONb30BAHHEM (DHIMHYECKHX MOIEneil. TBOPHECKNN 1
NPaKTHKOOPHEHTHPOBAHHBIX 3a1ay;

e  pa3BHTHE YMEHHil HabmOAaTh MPUPOIHbBIE SBNEHHS M BHIMONHATE ONBITHL, NaGopaTopHeie pafoThl M IKCIEPHMEHTLIbHLIC
HCCNEN0BaHHsA C HCNOB30BAHHEM H3MEPHTENBHEIX MPHOOPOB;

e  OCcROEHHME MpHEMOB paborsl ¢ uHGopMauHeH (HINISCKOro COACPIKAHNA, BIUTIOUAA HHOPMALHIO O COBPEMEHHLIN AOCTIMACHIIAY
(H3HKN, AHANH3 H KPHTHYECKOE OLICHHBaHHE HH(DOPMaLHH;

° 3HAKOMCTBO €O cdepamu npoeCCHOHANBHON NEATENBHOCTH, CBA3AHHBIMM C (M3MKONH, U COBPEMEHHBIMW TEXHOIOIHMIL
OCHOBaHHEIMH Ha JOCTIIKEHHAX (DH3IMUYECKOH HAYKH.

Ha mayuenne dusnky (Gazoswiii yposeHs) Ha ypoBHe 0CHOBHOMO 00mero ofpazosanus oteoautcs 238 uacos: 8 7 knacce — 68 vacos (2
yaca 8 Heaemo), B 8 knacce — 68 sacos (2 waca B Hegenio), B 9 knacce — 102 yaca (3 vaca B Heaemo).

Ha ocHosanun pemenss neaarornueckoro coseta [BOY «CIL Ne 108 r.oMaxeeskan, YupenutensHoro cosera TBOY «CLU Ne 108

r.o.MakeeBka»y, C Y4€TOM MHeHMii poauTeneii (aMu, WX amenmiommx), yyawwmxcs, ¢ 01.09.2024 rona  ysenuumsaercs

Jlns opraxuzaumy npeanpoduasnoro odyuenns s 8b, 9b knaccax BBOAMTCA H3Y4eHHE (DH3HKH Ha YriyOaeHHOM ypoBsHe:

Knacc Hanpaenenne [Tpeamer Komuuectso uacos, kotopsie | Oflee Kkomi4ecTBo
BBOIITCH H3 4acTH, | 4acoB
(hopMHpyeMOit Y4aCTHHKAMH
00pa30BATENBHBIX
OTHOIIEHHFH 1
8B MeaHuHHCKHit Duanka 0.5 23 |
npeanpopunbHbii !
98 HHikeHepHsIii Du3nxa 0.5 3.5 ]
npennpodunbHLIii |




L

Tlpeinaraemblil B NporpaMme no (GuU3KKE nepeyens nafopatopHeX paloT H OMEITOB HOCHT PEKOMEHIATENBHEIH XapaKTep, YYHTelb
[enaeT BHIGOp MpOBEASHHA MaGDPATOpHIX pafoT M ONBITOB € Y4ETOM HHIAMBHIYANbHBIX ocobeHHOCTeH 0OyJaloLIHXesl, CrilcKa
JKCMEPHMEHTAIBHBIX 3a1aHHI, MPEIAraeMbiX B PAMKAX OCHOBHOTO FOCY/apCTBEHHOIO JK3aMERa 110 (huzmke.
COJEPKAHHUE OBYYEHUA

7 KJIACC

Pazgen 1. u3nka u e€ po/ib B MOIHAHHH OKPY/KAIOIIEro MHPA.

duznka — HAyka 0 npupone. SIBneHuA npuponsl, MH3MUECKHE SBICHIA! MEXAHHUECKUE, TEMUIOBBIC, SMICKTPHHUECKHE, MAarturiiLic.
CRETOBBIE, 3BYKOBRIE.

duanueckie BenuuiHel. Mamepenue Qu3nuveckux sennuu. @u3nyeckue npubopst. TorpewHocTs H3IMEPEHHIT MescayHapo, s
CHCTEMA COHHHLL

Kak (pM3HKa M ApYrHe ECTECTBEHHBIE HAYKH H3YHaNOT MPHPOLY. EcTecTBeHHOHAYHEIT METOM MO3HAHHA HAOMIOAEHINE, 1UCTHHULRT
HAYYHOID BOMpOCA, BHABHIKEHHE TCHMOTE3, IKCMEPHMEHT MO NPOBEPKE rHnoTes, obbAcHeHue HAOMIOOAEMOTO ABACHHA. Omicanne (!PI-I'HI'ICL".\'J:'-_
ABNEHHI C NOMOMIBIO MOAENEi.

Memoncmpayuu.

1. Mexanuueckue, TEMOBbIE, NEKTPHYECKNE, MATHHTHEIC, CBETORAIE ABNEHHA.

2. duzuyeckue npHOOPE! H NPOLIELYPA NPAMEIX H3MEPEHHIT AHATOTOBBIM LHPOBEIM NPHBOPOM.

JlaGopamopHsle padonisl . ONGINGL.

Onpeaenerie UeHb! SNEHNA WKATbl H3MEPHTENLHOID NpHGOpa.

H3mepenue paccTOAHMIL

Hamepenne 00bEMa KHAKOCTH H TBEPAOTO TeNa.

Onpepenerie pasMepoB MaTeIX Tejl.

I/ISME[JCHHE TEMMeparypsl Npu NOMOLIH #MAKOCTHOIO TEPMOMETPE H JATHHKA TEMNCPATYPEL.

[lpoBeaeHHe HCCIENOBAHNA MO NPOBEPKE rHNOTE3L! AANBHOCTE NONETA MAPHKaE, MYWICHHOIO roOpH3OHTANBHO, TEM BonbLue, uem
GonblIE BEICOTA [TyCKA.

Paznen 2. [lepeoHAYANbLHEIE CBEIeHHA 0 CTPOEHHH BELIECTBA,

CTPDEHHG BEILISCTEA ATOMBI H MONEKYIEL, HX pa3Mepsl. OHL!‘[BI, JIOKA3GIBAI0IHE JHCKPETHOE CTPOEHHE BELIECTRA.

Jeuacenue uacTull BemectBa. CpA3b CKOPOCTH JBIMKEHUS 4acTHUL C Temnepatypoil. BpOYHOBCKOE nBHIKEHIE. v,
B3anmoaeilcTBHE HYACTHL, BELLECTRA: NPUTIHKEHHE H OTTAIKHBAHHE,

ArperaTHsle COCTOSHHA BELECTBA: CTPOCHHE ra308, IHAKOCTEH M TBEPILIX (kpucTaUIHIECKHX) Tel. B3auMOCBA3b MEsILY CBOTICTRIAM 1
BEMIECTE B PASHEIX ArPEraTHBIX COCTORHMAX H MX aTOMHOMONEKYAAPHBIM cTpoeHHeM. OcoGEHHOCTH ArPEraTHBIX COCTORHHI BOLEI.

Aemoncmpauuu.

1. HabBmoneHue GPOYHOBCKOTO ABMKEHHS.

2.  Habmonenwue anddysun.

3.  HabmopeHwue ssneHuil, 00bACHAIOIMXCA NPHTMKEHNEM WIH OTTANKHBAHHCM HaCcTHIL BEMICCTRA.

Jladoparmopuste pagomsl 1 ONbIMNbL

1. QOueHka IMAMETPa aTOMa METOAOM PALOB (¢ Hcnons3oBaHHeM dloTorpaduit).

2. OnwiTel o HaOM0AEHHIO TENNOBOTO PACIIMPEHHA ra3’0B. )

3. Onerret 0o 06HapyAEHI0 AeficTBUA CHT MONEKYNAPHOTO NPUTAKEHHA,

Paznen 3. [IBuskerne # B3anMojaeiicTBHe TeI,

MexaHuueckoe ABHIKEHHE. PaBHOMEPHOE 1 HEpaBHOMEpHOE BHskeHHe, CropocTs. CpeiHss CKOPOCTE NPH HEPABHOMEPHOM ABIIKEHHH.
Pacuért myTH 1 BpEMEHH IBHKEHHS,

Slenenue uHepuun, 3akoH uHepun. B3auMoseiicTBHe TeN Kak TMPHYMHA M3IMEHEHHMA CKOPOCTH JBIDKEHHA Tem. Macca kak mepa
wHepTHOCTH Tena. [InoTHocTs Betectsa. CBA3h IOTHOCTH C KOMMMECTBOM MOMEKY B EIHHHLE 00BEMA BEIIECTBA.

Cuna kak xapakTephcTHka p3aumofeiicteua ten. Ciuna ynpyroctu u sakod ['yka. M3wmepenne cufibl ¢ MOMOLIBIO THHAMOMETPA.
SIBnenMe TRIOTEHMA W ciia Tmkectr. Ciila THKECTH Ha Apyrux nuaxetax. Bec Tena. HepecomocTs. Cronerue cuil, HANPABAeHHLIX MO OLHOI
npamoil. PasHopeficTyiowman cii. Crnia TpeHus. TPeHHe CKONBEHHA H TPEHNE NOKOs. TpeHHe B NPHPOJIS M TEXHHUKE,

Hemoncmparu.

Habmonenne MEXAHHHYECKOTO ABHKEHHA TEna.

lM3mepeHne ckOpOCTH NPAMONMHENHOIO ABMIKEHHI.

HaGmoaeHye AaBaeHHA HHEPLHH.

HaGnmoaeHHe H3MEHEHHA CKOPOCTH NPH B3aHMOAEHCTBHM Tel.

. CpaBHeHHe Macc No B3aUMOIEHCTBHIO TEN.

. CnoxeHne cun, HANpaBaeHHBIX MO OAHOH NPAMOii.

MMabopamopusie padomsr i ONbIMbL.

Onpenenemie CKOPOCTH PaBHOMEPHOIO ABHMEHHA (mapmca B HHIAKOCTH, MOJETH JAEKTPHYECKOrD ABTOMODMAN 1 TAK JLiec ),
OnpeaeneHne cpeateil CKOPOCTH CKOMBIKEHHA OPYCKA WM LAPHKA M0 HAKIOHHOI M0CKOCTH.

OnpeaeneHne MNI0THOCTH TBEPAOTO TENA.

OniThl, AEMOHCTPHPYIOMIHE 3ABUCHMOCTb PACTAEHHNA (e(opMallin) NPYIKAHBI 0T MPHIOKEHHOH CHIBL

OnpiTel, NEMOHCTPHPYIOIIHE 3aBMCHMOCTB CHMIBI TPEHHA CKOJIBAKEHHA OT Beca Tela M Xapakrepa CONpHRACAIOULINCA
TIOBEPXHOCTEIH.

Pasacen 4. lapnenne TBEPALIX Tell, sHAKOCTElH 1 rasos.
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Haenenne. CriocoObl YMEHBLIEHHA H YBENnWHeHus nasnexna. Jlasnenue rasa. 3aBHCHMOCTb [ABNEHHA rasa ot o0BEMa, TEMICPATYPLL
[Nepenada nasneHus TBEPABIMHI TENAMH, MKHAKOCTAMH W rasaMu. 3axon [lackans. [THesMaTHYECKHE MAIIHHEL 3ABHCHMOCTE JABICHHA HNIKOC 1
ot rnyGuHsl. [HapoctaTyeckuii napanoke, Coobmatomuecs cocyasl. I HAPaBIHYECKHE MEXAHH3MBI.

Atmoctepa 3emanm u armocepHoe pasnexme. [lpuuuHel cymecTBoBanas Bo3aywHoN oGonouku 3emmu. Onwit Toppuucii

Mamepenne atMocepHOro AamieHus. 3aBMCHMOCTh aTMOC(EPHOrO [aBReHMA OT BRICOTHI Han yposHeMm Mops. [Ipubopsl juas eanicpeini
aTMochepHOro anieHHa.

JleificTBie MHUAKOCTH M rasa Ha NOrpy#EHHOE B HUX Teno. BriTankmearoman (apxumenosa) cuna. 3axon Apxumena. [Tnasanue Ten.
BosayxonnaeaHue.

Hemoncmpayu.

3EBHCHMOCTE JARNEHHA rA3a OT TEMNEPATYDEL.
IMepenaua napneHUs #HAKOCTRIO H FA30M.
Coobualonecs cocyasl.
I'nopasnuyeckuii npecce.
INposiBnenne aeficTaia aTMOC(EPHOTO AaBEHHA.
3aBHCHMOCTE BBITANKHBAIOWEN CHIILE OT 0GBEMA NOrPYIEHHOI YaCTH TENA M MIOTHOCTH IHIKOCTH,
PaBeHCTBO BBHITANKHBAIOLIEI! CIUIEL BECY BHITECHEHHOI! M1 AKOCTH.
YcnoBHe MuaBaHMS TEN: MIABAHKME WM NOFPY)KeHHe Tell B 3aBHCHMOCTH OT COOTHOLIEHMSA TUIOTHOCTEI! Tea M JKHIKOCTH.
Ha&opmmpﬁme padorol it onsimst.
1. Hccnenopanue 3aBHCHMOCTH BECa TEIA B BOJE 0T 00bEMa NMOTPYKEHHOM B #HAKOCTS 4aCTH Tena,
2. OnpepnencHue BBITANKHBAIOLIEH CHIlbl, NEHCTBYIOLIE! Ha TEN0, MOTPYKEHHOE B IHAKOCT.
3. Tlpopepka HE3aBHCHMOCTH BhITAIKMBAIOLIEH CHITbI, NeHCTBYIOMIEH Ha TENO B IHIKOCTH, OT Macchl Tefa.
4. OneiTel, AEMOHCTPUPYIOLULKHE 3aBUCHMOCTD BbITANKHBAIONIEH CHIBI, AeficTByiomeil Ha TENO B JUOKOCTH, OT 06BEMA NOrpyiEniinil
B JKHAKOCTE YACTH TEMNa W OT NNOTHOCTH HMOKOCTH.
5.  KoHcTpympoBaHMe apeoMeTpa Wil KOHCTPYHPOBAHHE JIOAKH M ONPEACAeHHE eé TPY30noIbEMHOCTH.
Pazgen 5. PaGoTa u MOIHOCTD, JHEPTHAL
Mexanuueckan pabora. MomHOCTS,
[TpocTeie MexaHu3Mel: peidar, 010K, HAKIOHHANA TwIocKkocTs. [Ipasuno parHoBecHs pruara. [IpHMeHEHHE NPABHA PABHOBECIH PLIYaIa
i Gnoky. «3onotoe npasunon mexannxi. KITJ1 npocterx MexannasoB. [TpocTeie MeXaHH3MBI B BRITY U TEXHHKE,
Mexannueckan sxeprua. KuHernueckas W noTeHUHansHas 3Heprua. [IpeBpaiieHHe OLHOMO BHAZ MEXAHHYECKOH 3HEpriy B APVIOil.
3aKoH COXPAHCHHA IHCPIHH B MEXaHHKE.
Aemoncmpanyuu.
1. TIpUMeps! NPOCTHIX MEXAHHIMOB.
Jadopamoprsle padonisl i onbiMbl.
1. Onpenenensie paGoTsl CHIRI TPEHHA MPH PABHOMEPHOM ABHKEHUH TENA N0 FOPHIOHTANEHOH NOBEPXHOCTH.
2. Hcenemopanue ycnosmii paBHOBECHS pLIYara,
3. Mamepenue KI1J] naxnonnoii miockocTi.
4. M3yuenne 3aK0Ha COXPAHEHIs MEXAHHUECKO[ IHEPTHH,
S§KIACC
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Pazgen 6. Tennoesie ABAeHAS.

OCHOBHBIE TONOMEHHA MONEKYNAPHO-KHHETHYECKOIi TEOPHH CTPOGHMA BellecTsa. Macca M pasMepsl aroMOB M MOJICKY.1. kil
NOATEESPAOAIOUIHE OCHOBHEIE NONOIKEHHA MOBSKYHHPHDKHHC‘TH'{CCKUH TEOPHH.

Mogenu Te€paoro, aunkoro u rasoofpasHoro coctosHuii Bemectsa. Kpucranmmyeckue u amopdubie Tena. OBwacuenne croiicTn
rasoB, '.ammlmmﬁ H TBEIJIIB!X. TEN1 HA OCHOBE MONOMEHMIT MOI[&K}"HHpHO-K.HHeTH‘-]CCKOH TEOpHH. Cmaunpanmne KammmaapHeIC ABICHHA
Tennosoe paciuupexHe u cxaTHe.

Temnepatypa. Cea3k TEMMepaTyphl CO CKOPOCTBIO TEIUIOBOTO ABM:KEHWs uacTHu, Buytpeunas sueprua. CriocoGul imsenciim
BHYI‘[JCHH&H IHEPIHH: TCIONEpeaaia COBEPIIEHHE paﬁo*ral‘ BPUUJI Tenionepeaati, TenaonpoBOIHOCTE, KOHBEKLIHA, H3MYUYCSHHE,

Ko/H4ecTso TennoTsl. YiensHan TENIoEMKOCTh BellecTsd. TernnooOMeH H TElIOBOE PABHOBECHE. YPaBHEHHEe TeNI0BOrD Owinic:
[lnapnenne u oTRepEBaHHE KPHCTAMTHYECKHX BEWIECTB. YaenbHas Tennota rnnasnexus. [lapooGpasosamne W komzewcauma. Hcenapeiie.
Kurenue. ¥ aensHan Tennota napoodpazopaHns. 3aBHCHMOCTE TEMIEPATYDE! KHIEHHA OT ATMOCHEPHOTO JABNEHHH.

BrasHOCTE BO3mMyxa.

Dueprua ToruHBa, Y OenpHaA TEIUIoTa CropaHis.

IMpruumnst paGors! Tennoesix asurateneii KIT/ tennosoro gsuratens. Tensiossle ABHIATENH H 3aIHTA OKPY/KAIOLIEH CPEbl.

3aKoH COXpaHEHHA H NPEBPAILIEHH SHEPTHH B TEILIOBLIX NpoLEccax.

Hemoncmpaniin.

Habmonenie GpoyHOBCKOro JBIGKEHHS.

Habmoneuue audidysmn.

HaOntonenue asneHmii cMaMHBaHNA H KAMHILIAPHEIX ABJIEHMIA,
Ha0niofenue Tenjiosoro paciumpesus Ten.

HM3MeHeHHe 1aBneHHA Ta3a NPH H3MEHEHHH 00BEMA H HArPEBaHHH WITH OXJIBKAEHHH.
[1paBuna HIMEPEHHA TEMIIEPATYPEL.

Bunel tennonepenaun.

Oxnaiaenue NpH coBEpIIEHHN PafoThl.

Harpeﬂaﬂne NpH COBEPILIEHHH pilﬁD‘I‘bI BEHEIMHHMH CHIaMH.
10. CpaBHEHHE TENNOEMKOCTEIl PA3TIHYHEIX BEWECTB,

11. HaGmonaenue xuneHus.
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12. HabnoaeHue NocToAHCTBA TeMNEPATYPbI MPH NIABISHHH,
13. Monenu TenioBEIX OBHraTeNe.
Madopamopnble padomsl i ONbINbL.
OneITEl M0 0OHAPYKEHHIO AEHCTRHA CHIl MOMIEKYJIAPHOIO NMPHTAKEHUA.
OnbITHI 110 BRIPALMBAHHIO KPHCTAIOB [OBAPEHHOH COMM Wil caxapa.
OnpITe! N0 H2OMOLCHHIO TEMIOBOTO PACITHPEHHA FA30B, IKHAKOCTE! 1 TREPALIX Te.
OnpegenenHne JaBNeHHs BO3AyXa B GanioHe wnpHua.
OI]LITI:], ,[LBMGHCT]JHP)"IUmIIE 3aBHCHMOCTE JABNEHHA BO3OYXA OT €ro oOBEMa H HarpepaHia Wi OXNEAHICHHA,
[IpoBepKa rHMOTE3b! THHEIHOI 3aBHCHMOCTH JUTHHBI CTONGHKA JKHAKOCTH B TEPMOMETPHHYECKOH TPYOKE OT TEeMIEPATY b,
HafmoneHHe M3MEHEHNS BHYTPEHHE!l 3HEPTrHH TeNa B pe3y/sTaTe Tennonepenayun  padoTsl BHEMHHX CHIL.
HCCDE,H.DBaHHG ABMEHUA TEMN00OMEHA TIpH CMELIHBAHHH XONOIHOH 1 ropﬂueﬁ BOIEL

9. Onpc,ucncrmc KOJHYECTEA TCIUI0TEL, NOMYYEHHOIO BOAOIT npH TernnoobMeHe ¢ HATPETHIM METALUTHYECKHM LHTHHAROA,

10. OnpepeneHue yaenbHOi TEMIOEMKOCTH BELLIECTBA.

11. Hccnenosanine npouecca HCNapeHus,

12.  OnpeneneHHe OTHOCHTENEHOI BIAKHOCTH BO3AYXa.

13.  Onpegnenenne yoensHO TENNOTh! NIaBNEHHA NhAA.

Pa3zpen 7. Dnexrpuyeckie # MArHHTHBIE ABJICHHA.

OnexTpusauua Ten. Jlpa pojia 3NEKTPHHMECKHX 3apifoB. B3auMoueiicTBHE 3apAKEHHBIX Ted. 3aKoH Kynona (3aBHCHMOCTH CILTEL
B3AHMOIEIICTEIA 3APAEHHBIX TEM OT BE/MYUHE] 32PAI0B H PACCTOAHHA MEIIY TEIaMH).

DnexTpHueckoe nojie. HanpmxEHHOCTE 37EKTPHYECKOro nons. [IPHHLKA CYNEprno3MuMH SNEKTPHYECKHX Nojel (Ha KauyecTBEHHOM
YpOBHE),

Hocutenu snektpuueckux 3apsaoB. InemMeHTapHbiit snexrpuyeckuit 3apan. Ctpoenne atoma. TTPOBOAHHKH K AHINEKTPHKN. 3akoH
COXpaHEHHA INEKTPHYECKOro 3apaia.

DNeKTpHYecKHii ToK. YCI0BHA CYIIECTBOBAHKA MEKTPHUHECKOr0 Toka. HCTOYHHKH NOCTOAHHOO TOKA. JIgHCTBHA JMEKTPHHECKOr0 TOKA
(TennoBoe, XMMHYECKOE, MArHHTHOE). DASKTPHYECKHTT TOK B JKHIKOCTAX W rasax.

Dnextpiueckas uens. Cuna Toka, DnexTpHyeckoe Hanpskenue. CONPOTHBCHHE MPOBOAHHKA, Y AETbHOE COMPOTHBICHIE BELLECTRA,
Jaxon Oma s yqactra uenu. [TocneaosarensHOE H NapaniensHOE COEIHHEHHE NPOBOJIHHKOB.

PaGora 1 MoUIHOCTE 3nmeKTpryeckoro Toxa. 3akox hroyns—/ledua. DnexTpHUecKkie LEMH H NOTPeSHTENH JNEKTPHUECKOT SHepiiit i
GeiTy. KOpOoTKOE 3aMEBIKAHHE,

IMoCTOAHHBIE MATHUTBI. BBEIIIMU)].E“CTBHE MNOCTOAHHBIX MarHuToB. MarHutHoe none. MaruuTtHoe nojie 3eMnM M 8ro 3HauCHIE Ui
#m3EN Ha 3emae. OneiT DpeTena. MarHHTHOE Mofe MEKTPHYECKoro Toka. [IpuMeHeHHe 3NeKTPOMArHWTOR B TexHuKe. [leACTBHE MarkiTHor
noss Ha NPOBOAHHK C TOKOM. DNEKTPOABHraTe/lb NOCTOAHHOrO Toka, MCrmons3oBaHue 3neKTpoZBHraTeneii B TEXHHYECKHX YCTpoiicTax 1 ia
TPAHCTIOpTE.

Onuitet bapanes. SlBnenne aneKTpoMarHHTHON HHIyKLHH. Tlpasuio Jledua. DnexTporenepatop. Criocolbl MOmydeH s MEKTPIHCCal
JHEPTHH. 3JICI(T|JDCT&HLU'|I‘! Ha BO300HOBAAEMBIX MCTOYHHMKAX IHEPrHH.

HMemoncmpayuu.

R

1. Dnexrpuzauus Ten.

2. lpa poaa 3neKTpHHMEcKHX 3apsiios H B3aMMOoeiicTBHE 3apAIKEHHRIX TEM.

3. VertpoiicTso u aeficTeie 3neKTpOCKONa.

4. DnexTpocTaTHYECKas MHIYKLHA.

5. 3aKOH COXpaHEHHA MEKTPHHECKHX 3apANOB.

6.  TpoBOAHHKH M AHIIEKTPHKH,

7. MogenHpoBaHHE CHIOBLIX THHHI JMEKTPHYECKOro MO,

§.  MerouHHKH NOCTOAHHOTO TOKA.

9.  JleficTBHA 3NEKTPHUECKOTO TOKA.

10.  DnexTpHHeCKHil TOK B MHIKOCTH,

11. Tasoeblii paspsj.

12, H3mepenue CHIBI TOKa AMIIEPMETPOM.

13. HM3amepeHue aneKTpH4ECcKoro HanpMHKeHUa BONETMETPOM.

14, PeocTaT W MarazuH COMpPOTHBASHHI,

15, BaaumoneHcTsHe NOCTOAHHLIX MATHHTOB,

16. MonenupoBaHne HEBO3MOKHOCTH PA3NENEHHA NOJIOCOB MarHHTa.

17. MopenHpoBaHHe MATHHTHEIX MONEH MOCTOAHHEIX MATHHTOB,

18. Onwit 3pcrena.

19. MarHuTHOE NONE TOKA. DNEKTPOMArHHT.

20. JleifcTRiHe MarHHTHOrO NOMst HA NPOBOJHHK C TOKOM.

21, DnexTpoABHTATE/N: MOCTOSHHOTD TOKA.

22, HceneaoBaHue ABAEHHA INEKTPOMATHHTHON HHIYKLMH,

23, Onsitel Papaned.

24, 3aBHCHMOCTDH HAMPABNEHHA HHIYKUHOHHOTO TOKA OT YCIOBHIT €r0 BOSHHKHOBEHHS.
25, DneKTporeHeparop noCTOSHHOTO TOKA,

J:f i P P “‘r M I 1 ORBLIIDI.

1. Oneite! no HaGAOASHMIO MMEKTPHIALMH TEN HHAYKUHEH 1 NPH CONMPHKOCHOBEHHH,
2. HccnenpBaHHe EHCTBHA 3NEKTPHYECKOrO NOMA HA NPOBOJAHHKH H IHINEKTPHKH.
3.  Coopka 1 npoBepka pafioTsl 3NEKTPHYECKOI LENH MTOCTOAHHOTO TOKA.

4, HamepeHue u peryiHpoBaHHe CHibl TOKA,
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Hamepenne i peryiupoBaHie HAMp#eHs.
Hcenenosanue 3aBHCHMOCTH CHIBI TOKA, MAYLIETO YEPE3 PE3NCTOP, OT CONPOTHBISHHA PE3UCTOPA W HANMPAIKEHH Ha Pe3licTope.
OneIThl, AEMOHCTPHPYIOUINE 3JABHCHMOCTE 3NIEKTPHYECKOr0 COMPOTHENEHHA NPOBOAHMKA OT €r0 UIHHBL, MIOWALI NOHEPCHHUI(
CEUEHUs W MaTepHana.

8. [Iposepka npaBuia CIOMEHHA HANPMKEHHUIT NPH NOCNEN0BATENBHOM COEAHHEHNH ABYX PEIMCTOPOB.

9.  Ilposepka npasuna fns CHIIEI TOKA NPH NAPANIENEHOM COEIHHEHHH PE3HCTOPOR.

10. Onpenenenye paboThl 3NEKTPHUECKOID TOKA, HAYILETO HEPe3 Pe3ucTop.

11. OnpeneneHMe MOLWHOCTH NERTPHYECKOIO TOKA, BBIIEMEMOI HA PE3HCTOPE.

12, Mcenenopanye 3aBHCHMOCTH CHITBI TOKA, HAYINErO Yepes NaModKy, OT HANMpsKEHHs Ha Hell.

13.  Onpenenenne KI1][] narpesarens.

14.  Hccnenopauye MarHHTHONO B3aHMOAEHCTBHA NOCTOAHHEIX MATHHTOR.

15. M3ayuenme MarHHTHOTO TOJIS MOCTOAHHBIX MATHUTOB MpH HX O0BEAHHEHNH H Pa3AENeHIH.

16.  Hccnenopanne geficTais JMERTPHYECKOrD TOKA HA MATHHTHYIO CTPEIKY.

17.  OnbiTbl, AEMOHCTPHPYIOUIHE 3ABHCHMOCTb CHITB! B3AHMOACHCTBAA KATYIIKH ¢ TOKOM M MArHHTA OT CHJIBI TOKA H HAMPaBICHIIs

TOKA B KATYLIKE.

18. H3yuenmne aefiCTBHA MATHHTHOIO OIS HA MPOBOAHHK C TOKOM.

19. KoucTpynpoeanHe i n3yueHne paboTEl 3NEKTPOABHIATENA,

20. Hamepenne KI1J] anexrponsuratesHoil yCTaHOBKH.

21. OnsITel MO MCCNEAOBAHHIO ABICHHA 3MEKTPOMATHHTHON WHAYKIMH: HCCIE[OBAHME M3MEHEHMIT 3HAUCHMA 1 HAIPABICI 115

HHAYKLUHOHHOIO TOKA.
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Paznen 8. Mexanuueckue nBieHns.

Mexannueckoe asmwienue. Matepnansnan Touxa. Cucrema orcuéra. OTHOCHTENBHOCTh MEXAHHWMECKOrO ABMIKCHMA. PaBHOMCpHOU
npAMONHHeRHOe ABMiKeHHE, HepasHomepHoe npaMonuuediHoe ApikeHue. Cpenwss W MCHOBEHHAA CKOPOCTH TENd MPH HEPABHOMEDHOM
JBHMCHHH.

Yexkopenne. PapHoyckoperHoe npamonuneiitoe aAgmierne. Csobomsoe nanenme. Onerrs: [aniies.

PasHoMepHoe newkenue no okpywHocTH. [lepuon u uactora ofpamenus. Juueitnas u yrnoas ckopoct. LientpoctpemuTenshoe
YCKOpEeHHe,

ITepBriii 3akon Hetotona. Bropoii 3akon Hetotona. TpeTwit 3axon Herotona. TTpHHLHI CYTIEPTIO3HIIHE CELT.

Cuna ynpyrocti. 3axon Tyka. Ciia TpeHuA: Cila TPEHHA CKOMEEHNS, CHNA TPEHHA NMOKOA, APYTHE BHIIBI TPEHHS.

Cuna TSHECTH W 3aKOH BCEMHPHOrO TATOTEHMS. YCKOpeHHe cBoOOAHOrD mameHns. JIRibKeHue mnaHer Boxpyr Connua. [epsas
KOCMHYECKas CKOpOCTL. HerecoMocTs H meperpysx.

PaBHOBECHE MATEpHANbHOI ToKH. AGCOmOTHO TBEPIOE Teno. PaBHOBeCHE TBEPLOrD Tena ¢ 3aKPEMIEHHOI OCkI0 BpameHis. MomenT
cunbl. LenTp TiecTn.

Mmnynse Tena, Mamenenne umnynsca. MMmynsc cunsl, 3akoH coxpaHenus uMnynsca. PeakTHBHOE ABIDKEHME.

Mexanuueckan paloTa 0 MOIHOCT. PafoTa cuil TAKECTH, YNPYTOCTH, Tpekis. Coiss 3HepruH H pabotsl. [loTenumansuas yepiis
Tend, NOAHATOrO Hal NOBEPXHOCTBIO 3emiu. [loTenumansnan sHeprin Caxatoif npysuHsl, Kunetuueckan sueprua. Teopema o KHeTHHCCED(]
IHEPriH. 3aKOH COXPaHEHNs MEXaHHYECKOI JHEPTHH,

Hemoncmparun.

Habmionenue mexanuueckoro OBHIEHHA TEla OTHOCHTENBHO PA3HBIX TEM OTCUETA.

Cpasnenne myTefl 1 TpackTopHii IBIGKEHHA OHOrO M TOTO JKE TENa OTHOCHTENEHO Pa3HBbIX TEN OTCUETA,
H3MepeHie CKOpOCTH H YCKOPEHHS NPAMOIHHEIHOTD JBHAEHHA.

Hccnenosanue NpHIHAKOB PABHOYCKOPEHHOIO JBHIKCHH,

HaGnionienue ABIDKEHHS TEMA N0 OKPYXHOCTH.

HaGmonenne Mexannueckux asieHuil, nmpoucxoasmux B cHcreMme ortcudta «Teneskan NMpH € PABHOMEPHOM H YCKOpCHHOM
JBHKEHHH OTHOCHTENEHO KabHHETa ¢II~I3HI{H.

7. 3aBHCHMOCTb YCKOPEHHS TENA OT MACCH TENa H AeiCTBYIOMEN Ha HEro CHAEL

8.  HaOmopenue papeHCTBA CIUI TPH B3aHMOJEHCTBHI TEN,

9. M3ameHeHue Beca Tena NpH YCKOPEHHOM JBIDKEHHH,

10. Tlepeaaua uMmyneca NpH B3auMONEHicTRUN TeN.

11.  TlpeoGpasorasus IHepriy NpH B3aHMOAEIiCTBIN Ten,

12, CoxpateHne HMITYIIBCA IPH HEYTPYTOM B3aHMOAEHCTBHH.

13.  Coxpaxenue nMnyisca npu alCoMIOTHO YIPYTOM B3aHMOACHCTRHI.

14.  HaGmopneHHe peakTHBHOTO ABHEHHA.

15.  CoxpaHenue MeXaHU4eCKOi JHEPrHH NPH CBOOOIHOM MAgSHIH.

16. CoxpaHerme MEXaHHYECKOIT IHEPrHK NPH ABMKEHHH TENA NoA AeHCTBHEM MPYXHHUHLL

Jadopamopusie pad U OnBINLGL

KoHcTpyHposasHe TpaiTa Ui pasroHa i JanbHefEro PABHOMEPHOTO ARIDKEHHS IIAPHKA HIH TENEKKH,
Onpegenenne cpeaseit CKOPOCTH CKOKeHHs OPYCKA HTH ARMKEHHS APHKA N0 HAKITOHHOH MI0CKOCTIL.
Onpejenenune ycKopeHHs TeNa NpH paBHOYCKOPEHHOM JIBIKEHITH 110 HAKIOHHOH MI0CKOCTH.
HCCJ'ICJ].DB&HHG 3aBHCHMOCTH IMYTH OT BPEMEHH NpH PaBHOYCKOPEHHOM JBIDKEHHH De3 HauankLHoi CHOpOCTIL
I'Iposeprca THOOTE3R ECTH MPH PasHOYCKOPEHHOM JBIDKEHHH Oe3 HauankHOM CKOPOCTH MYTH OTHOCATCH KAK DAL HCUSTHLIN
YHCEN, TO COOTBETCTRYIOLIHE NMPOMEAYTKH BpEMEHH OIHHAKOBEI.

Hceaenosarine 3aBHCHMOCTH CHITE TDEHISA CKONIBIEHHS OT CHIIBI HOPMATBHOTO 1ABJIEHII.

Onpenenenne k03(HILHEHT TPEHHA CKOMBIKEHHA.
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8.  Onpenenenue #ECTKOCTH MPYIKHUHEL

9. OnpegeneHne paGoTsl CHIBI TPEHHSA NPH PABHOMEPHOM [BHIXEHHH TEMa 110 TOPH3OHTANEHOH NOBEPXHOCTH.

10. Onpenenexue padoTel CHIBI YIPYFOCTH MPH NOABEME FPY3a C HCMONB30BAHUEM HEMOABIDKHOTO 1 NOABHIKHOTO GI0KOB.

11. HM3ayuesme 3aKoHa COXPAHEHHA IHEPTHH.

Pasgen 9. Mexannteckne Konebanua H BOJHLL

KoneGarensHoe nsibkeHie. OCHOBHBIE XapaKTepHCTHKH koneGanmil: mepuoa, 9acToTtd, amrniauTysa. MateMaTHHecknil i npyucii i
ManTHHKH. [TpeBpalicHie 3Hepriu npH Koje0aTebHOM ABHKEHHH.

Zaryxaromue xonedanna, BrinyikaenHsie koneGanus. PesoHanc, Mexannueckne BOHbL. CBOHCTBA MEXAHHYECKHX BOJIH. [TpoioibHbie
1 NONEpEeYHkIE BOJHEL JINHHA BOMHBI M CKOPOCTE € pacnpocTpaHeHis. MexaHHueckHe BOJIHLI B TBEPAOM TENE, CeHCMHYECKHE BONMLL,

3pyk. ['poMkocTs 38yka W BeicoTa ToHa. OTpaxenne 38yka. MH(pPa3Byk u yIsTPa3BYK.

Hemoncmpanuu.
Hatmonenue koneGannii Ten nod AeficTBHEM CHIbI TANKECTH H CHIBI YNIPYTOCTH.
HaGmoneHue koneGaHMid Ipy3a Ha HHTH M HA NPYIKHHE.
HaboieHHe BeIHYACIEHHBIX koneDaHuil # peloHaHca.
PacnpocTpanenye NpoAOAEHEIX 1 NOMEPEYHEIX BOMH (Ha MOAENH).
HaGmoaeHue 3a8MCHMOCTH BEICOTEI 3BYKA OT YACTOTEL
AKYCTHHECKHIT pe3oHaHc.
J'Iaﬁapﬂmapuue Padombl { ONbINIGL.
OnpeneneHHe 4acTOTE! H NEPHOA KoNeDaHnit MATEMATHYECKOTD MAATHHKE.
Onpejenesne YacToTel M NepHo/a KonedaHuii Npy;KHHHOTO ManTHHKA.
VccnenosaHye 3aBHCHMMOCTH Neproa koneGanuii NoABSMEHHOTO K HUTH rpy3a OT [UIHHEl HHTH.
Hcenenosanie 3aBHCHMOCTH MepHoAa koneGaHuii Npy>KMHHOro MadTHIKA OT MACChl Ipy3a.
IpoBepka He3aBHCHMOCTH NepHoaa konebannii rpy3a, NOABEIIEHHOIO K HUTH, OT MAacchl rpy3a.
OnBITH, AEMOHCTPHPYIOLIHE 3aBHCHMOCTD MEPHOAA KoneOaH il MPYIHHHHOIO MARTHHKA OT MACChl rpy3a M JKECTKOCTH NPYIRHILL
HaMmepenue yckopeHns ceo00aHOro naieHHs.

Ps:me.n 10. 3MeKTPOMATHUTHOE MOMAE H J1eKTPOMATHHTHBIE BO/THBI.

DAekTpOMArHWTHOE noJie. DiexTpoMardiTHele BonHel, CpolicTRa anextpomarHuTHeiX BomH. [llkana snexrpoMaririuix poon
Hcnonr3osanne 3MeKTPOMATHHTHEIX BOH LIS COTOBOI CBA3H.

DOnexrpomariuTHas npupoaa ceeta. Crwopocts ceeta. Bonxosele cBoiicTBa cBETA.

Hemoncmpanuu.

1. CeoiicTBa 3NEKTPOMArHHTHEIX BOJH,

2. BonHosble cpoficTBa CBETA.

Madopamopusie pasontel 1t ONbIMbI.

1. H3yuenwne cpOHCTB 3NEKTPOMATHHTHBIX BOJH C MOMOUIEIO MOOHIBHOTO TenedioHa.

Pazpen 11. CeeToBble sBAEHHA.

Jlyuenad monens ceera. Metounmiu ceeta. [TpamoniHeiiHoe pacnpocTpanenue ceeta, 3atmenus Connua i Jynbl. OTpakeHiie ceeta,
[Tnockoe 3epkano. 3akoH OTPAKEHHA cBeTa,

[Npenomnenne cpeta, 3akoH npenomneHua ceetd. [TonHoe BHYTpEHHEe OTpaykeHHe cBeTa. Mcnosib30BaHHE MOJHOMO BHYTPEHHErD
OTpasKeHIs B ONTHYECKHX CBETOBOJAX.

Jlunza. Xoa nmyweit B nunze. OnTudeckan cHeTema QoToanmapata, MHKPOCKONA M Teneckona. [nas wak onTHyeckas cHcTema.
BAH30PYKOCTE H AATEHO30PKOCTE.

Paznoxenue Oenoro ceera B cnextp. Oneitel HetotoHa, ChoxeHHe cnexTpalibHeIX UeeToB. [Iucnepeus caeta.

Hemoncmpayun,
TpaMonuHelHOe pacnpocTpaHe e creTa.
OTpaskeHue ceera.
TosmyueHne H300paneHHil B NIOCKOM, BOTHYTOM ¥ BBITYK/IOM 38pKanax.
TpenomneHue ceeTa.
Orrriyecknii CBETORD,
Xoa nyueii B cobupatomei nuHze.
Xon myueii B paccenpaomedi MH3e,
[Nonyuexne n300paneHHit ¢ MOMOLIBIO THH3,
9. TlpuHumn aeficTsus Qoroannapata, MHKPOCKONA 1 TeNECKoNa.
10. Monens rnasa.
11. Pasnoxenue Genoro cBeTa B CIEKTP.
12. Tlonydexue Genoro CBETA NPH CAOKEHHH CBETA PA3HLIX LIBETOB.
Madopamopnsie padormst 1 0nbIMEL.
Heeneposanue 3aBHCHMOCTH YI/Ia OTPRIKEHHS CBETOBOTD My4a OT YINa NaneHH:.
W3yuenne XapakTepHCTHK H300paKeHHA NPeIMETa B I1I0CKOM 3epKaie.
Hcenenopanne 3asHCHMOCTH YIa MPENoOMISHHA CBETOBOTD Iyda OT YI7Ia NafcH!A Ha MPaHuLIc «BO3AYX—CTEKION.
[Monyuenne n3oOpakeHnil ¢ NOMOLIBIO COGHpAIOILEH NHH3EL
Onpenenerue GoKyCHOrO paccTOAHKMA H ONTHYECKOH CHNBI cCOOMPAROIIEH THHILL
OnBITE MO PasOKEHHIO OENOro CBETA B CHEKTp.
OnkiTel N0 BOCTIPHATHIO LBETA NPEAMETOB MPH HX HA0MIOACHHH YEPE3 LBETOBbIE QUIILTPEL

Pasne.n 12, KBanToBbIe iBJAEHHS,

Onwitel Pesepdopaa u niaderapuan mogens atoma. Mogens atoma Bopa. Mcmyckanse W MoromeHHe csera atomom. Keauthi,
JInHeiivaTele CNeKTPEL,
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PaguoaktuBHOCT, Anb(a, Oeta- 1 ramma-uanydedus, Crpoesye atomHoro safpa. HywionHan momens atoMuoro saapa. Hsoioin
PaanoaxTueHeie npespaiuenus. [lepHon nonypacnana aTOMHEIX fAep.

ﬂﬂepﬂme PEAKIIHH, 3aKons! COXpPAHEHHA 3apAf0BOro W MacCOBROTO YHCEN. BHEp[‘Hﬁ CBASH aTOMHEIX sAep. Cea3s Maccel ¥ AHEPIHH.
Peaxuuu cuntesa u aenenus aaep. Merounnku sxepriun Connua 1 3sésn,

H,ﬂcpﬂaﬂ JHEPreTHKA, ﬂeﬁGTBHH PaaHOaAKTHBHBIX HSJ'ly'ICHHﬁ Ha #HBEIC OPraHH3MBI.

Hemoncmpanun.

CrieicTphl H3MY4EHNA H NOTNOWLEHH.

CnekTpsl pasiH4HEBIX ra30B,

Crnekrp Bogopoaa.

Habntonenne Tpexos p kamepe Binscona,

PaboTa cutTuMKa HOHU3HPYIOLIHX H3TYHEHHIT.

. Perucrpatiis u3mydueHHs NPHPOIHEIX MHHEDAIOE H MPOAYKTOB,

Madopamopusie pabomst u onsimel.

1. HabmopneHie CrinomHeIX 0 IMHEHYATEIX CHEKTPOR H3MYYEHUA.

2. Hccnenosasue TPEKOR: H3MEPEHHE 3HEPIUN HACTHLET IO TOPMOSHOMY Nyt (no doTtorpadmmm).

3. Mamepenue pagnoaxtusHoro §oua.

MosTopuTenbHo-0000WLA0WHA MOYIb.

TosTopHTENBHO-0000MAOMHIT MOIY/IE TIPEIHA3HAYEH JUIS CHCTEMATH3AUMH M OGOGIIEHHA NpeIMETHOro COOEpKAHUA 1 OlikiTa
JEATENbHOCTH, MPHOOPETEHHOIO NPH M3YMEHHH BCETO kypca (H3MKH, 8 Taloke MUIA NOArOTOBKHM K OCHOBHOMY FOCYJIAPCTBEHHOMY JK3AMEIY 110
(hn3uke ana 00y4AIOMMXCA, BEIOPABIIHX ITOT Y4eGHEI npeaMeT.

Ipy H3yyeHHH NAaHHOTO MOAYMA PEanu3yloTed M CHCTEMATH3IHPYIOTCA BUARL JEATENBHOCTH, HA OCHOBE KOTOPHIX OGCCHCHIELC |
JOCTIDKEHHE TPEAMETHBIX H METANpPEIMETHBIX MIAHHPYEMBIX pPe3yabTaToB 00ydeHHA, (OPMHPYETCH ECTECTBEHHOHAYMHAITPAMOTHOC 1,
OCBOCHHE HaY4HbIX METOIO0B HCCC/OBAHHNA ABNCHIH NPHPOALI H TEXHHKH, OBAANEHHE YMEHHAMH OOBACHATE (MIMUECKHE ABIEHHSA, NPHMEHAA
MOMYYEHHEIC 3HAHHA, PEIIATE 3a0a49H, B TOM YMCHE KaYECTBEHHEIE W IKCTIEPHMEHTANBHBIE,

TIpHHUMNHANEHO MEATENEHOCTHEI XapaKTep ARHHOTO PA3fena Peanu3yercs 3a CHET TOr0, YTO OOYYAIOIMECH BHNOAHAIOT 3A1aHIA. B
KOTOPBIX HM MpEnaraerca:

HA OCHOBE MOJYYEHHEIX 3HaHMI Pacno3naBaTe H HAYIHO 00BACHATE (IIHSH‘]&CKHC ABNCHHA B Dxpﬂfﬂlﬁﬂlﬁﬁ NMpHpoOs H MOBCELHEBHOT

e W

FKH3HH,
HCINOJIB30BATh HAYYHBIC METO[bl HCCIEZOBAHMA (DH3HMECKHX ABJCHHHA, B TOM 4iCAe A4 TNPOBEPKH THIIOTE3 H MOMYHEHMs
TEOPETHHECKUX BEIBOIOB;
OOBACHATE HAYYHBIC OCHOBEI Haubonee BaHBIX IOCTIDKEHHI COBDEMEHHBIX TEXHOMOTHIl, HANpHMep, MPAKTHYECKOTD HCMOALIOBAHIA
PA3NHYHBIX HCTOYHHKOB HEPTHH HA OCHOBE 3aK0HA MPEBPALLEHNA i COXPAHEHHS BCEX H3BECTHBIX BHIOB IHEPTHIL



NJIAHHPYEMBIE PE3YJBLTATBI OCBOEHHA ITPOIPAMMBI IO ®H3NKE HA YPOBHE OCHOBHOI'O OKILEIO
OBPA30BAHMA

HMayuenne uanky Ha ypopHe ocHopHoro ofiero o0paloBaHMs HAMNPABAEHO HA AOCTHIKEHHE MMYHOCTHBIX, METANPEIAMETHLIN 1
NpeaAMETHEIX 00pa3joBaTeNBHEIX PE3yILTATOB,

B pesynbTate u3ydeHina GM3HKH Ha YpOBHE OCHOBHOrO ofmero oOpasopanus y ofyuatomeroca OyIyT ciOpMHPOBAHEI CAEIVIOUIIE
TINHHOCTHBIE PE3YIbTATEl B 4ACTH:
® 1) DATPHOTHYECKOT0 BOCTIHTAHHA:

Ll = NPOABNEHHE HHTEpECA K HCTOPHH H COBPEMEHHOMY COCTOAHHID POCCHF}CKDf:l ltlH.‘JH*—Iechﬁ HAYKH,

° - UEHHOCTHOE OTHOLIGHHE K JOCTHKEHHAM POCCHHCKHX YM8HBIX-(QH3HKOB]

® 2) rpaxaaHCKOro H AYXOBHO-HPABCTBEHHOrO BOCIHTAHNS!

e = TOTOBHOCTE K AKTHEHOMY YYacTHH B DSCY)K}ICI{HH OGIllEC‘I'BcHHD3Ha‘JHMBIXl{ ITHYECKHX Hpﬂﬁ]‘lEM, CBAZEHHBIX C MPAKTHYCCKHM
NpUMEHEHHEM NOCTHIKEHNMI dumio

. = OCO3HAHHE BAHOCTH MOPANBHO-3THHECKHX NTPHHLUHIOB B ACATEIBHOCTH )"iEHOI‘D;

L 3) ICTETHYECKOrO BOCMTHTAHHA:

L] = BOClTp[-IHTHc ICTETHHECKHX Ka4YCCTR clma;wecrcoi‘i HaYKH: et rapMOHHYHOTO NOCTPOEHHA, CTPOrOCTH, TOYHOCTH, NAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOrO MO3HAHHA:

L = DCO3HaHHE UEHHOCTH :pn:auqemmﬁ HAYKH Kaxk MOIWHOr0 HHCTPYMEHTA MO3HAHHA MHpd, OCHOBBEI pasBHTHA TB’XHOJ‘IO!'ME'I, BAYKHEH et
COCTABAAIOLICH KyNBTYPBI;

° - Pa3sBUTHE HAYYHOH MODO3HATENEHOCTH, HHTEDECA K HCCIEN0BATENLCKOH NeATENEHOCTH,

° 5) dhopMupOBAHNA KYALTYPEI 310POBLA H SMOLHOHANLHOTO GIaronoayuns:

L = OCO3HAHHE LIEHHOCTH BesonacHoro 06pa3a HKH3IHH B COBPEMEHHOM TEXHOMOTHYECKOM MHpE, BRKHOCTH npasHa Ge3onacHoro noBejlens
HE TPAHCMOPTE, HA Joporax, ¢ DNEKTPHYECKHM H TEMIOBBIM DﬁDp}’ﬂOBaHHEM B JOMAIIHHMX YCI0BHAX,

e - C(HOpMHPOBAHHOCTE HaBEIKA ped)IeKCHH, MPH3HAHNE CBOErD Npasa Ha OWKHOKY H TAKOTO JKE NPasa y APYroro Yenoseka;
6) TPYXOBOI0 BOCTIHTAHNA:

e - 8KTHBHOE YMACTHE B PEIIEHHN NMPaKTHHECKHX 3a1a4 (B PAMKaX CeMBH, 0Opa3oBaTe/IbHOM OpraHM3aliK, Fopoa, Kpas) TEXHOI0rHueckail
1 COUMANBEHOIT HANPABNEHHOCTH, TPEOYIOMWHX B TOM HHCAE H (HIHUECKHX IHAHMHIT,

° - HHTEPEC K NPAKTHHECKOMY H3YUEHHIO npoQeccHit, cealaHHbIX ¢ du3mKoil;

° 7) IKONOTHYECKOr0 BOCHUTAHHS:

° - OPHEHTAUMA HA NPHMEHEHHE (M3HYMECKHX 3HAHMIT AnA pemeHHs 3amaq B 00NACTH OKPYKaKOMEH Cpembl, MIAHMPOBAHMA [OCTYINL 1l
OUEHKH HX BO3MOYKHEIX MOCNEACTRUIT s oxpymalomcl‘& Cpembi;

® - OCO3HAHHE ro0ansHOro XApaKTepa SKONOrHYECKITX MPo0aeM H MyTei HX pelicHus,

e 8)ananTauHn K HIMEHSAIOWHMCS YC/I0BHAM COLHAILHOI H IPHPOAHOI cpeabl:

° - nOTPe0HOCTL BO B3AHMONEHCTBHH MPH BEINONHEHHH HCCTENOBAHMH M MPOEKTOB (PH3HYECKON HAMpABIGHHOCTH, OTKPBITOCTL ONLITY M
JHAHHAM JPYTHX;

e - MOBEIIEHHE YPOBHA cBoeil KOMMEeTeHTHOCTH HEpE3 NPaKTHYECKYIO JEATENLHOCTE,

e - noTpeBHOCTL B (JOPMHPOBAHMH HOBBIX 3HaHHI, B TOM uncne GOPMYTHDPOBATE HAEH, MOHATHSA, THIOTE3B! O (BU3MHECKHX 00BEKTAX i
SIBAIEHHAX;

® - OCO3HaHME AC(HUHTOB CODCTREHHEIX 3HAHMII H KOMIETEHTHOCTE! B 00.1aCTH DHIHKH;

L - NIAHHPOBAHHE CROErD PA3BHTHA B leiOﬁpE’l‘EHHH HOBBIX ¢JH3]HECKHX 3[-]3.!{]{1];

L = CTPEMJICHHE AHAMH3MPOBATE H BHIABIATE B3aHMOCBAIH NpHPOIBL, Uﬁ{IJ,ECTBE H 3KOHOMHKH, B TOM YHCNE C HCNMONB30BAHHEM IiJHBH'-lCCNIIN
IHAHHI,

® - OLIEHKA CBOMX ACHCTBYIT ¢ YUETOM BIHAHHA HA OKPYHAIOMIYIO CPELY, BO3MONHBIX M00ANBHBIX NOCAEACTBHH.

METAINPEIMETHBIE PE3YJILTATBI

B pesy/ibTate OCBOCHIA MPOTPAMMBI M0 (JHIHKE HA YPOBHE OCHOBHOTO 001Lero 00pasoBaHus y 0Gy4aomerocs OyayT chopMiupouaiin
METANPEAMETHBIE PE3YALTATEL, BIUIOYAIOINE MD3HABATE/bHBIE YHHUBEPCANEHEIE ydeOHbe NEiicTBHA, KOMMYHHKETHBHEIE YHUBCPCLILILIE
yueGHBIE AE/iCTBHA, PEryANTHEHEIE YHHBEPCATBHbBIE YueOHbIE NSHCTBHA.

IoznaBaTenbHble YHHBepCATLHEIE yuelubie aelicTBHS

BazoBbie loruueckne aelicTeusm:
®  BBUBJATE U XaPAKTEPH30BATL CYLUECTBEHHEIE MPH3HAKH 00LEKTOR (ABNEHHH):
®  YCTaHaBNHBATH CYLIECTBEHHBIH NPH3HAK KTacCHOHKALMY, OCHOBAHNA 118 0DOOLIEHHS U CPABHEHHS,
L BEIAABNATEL 3&KOHDMC|JHOCTH H NpOTHBOPEYHA B paccMaTpHBACMBIX Cl]ﬂlﬂ‘ax., JAHHEIX M Haﬁ.rllUﬂ.CHHﬂx, OTHOCHLLIMXCH K {[JIIBII'{ECI(II.\I
ABJNCHHAM,
®  BLIABJATE NPHYHHHO-CNIEACTBEHHBIE CBA3IM NPH H3YYEHHH GUIMYECKHX ABJCHMI W NPOLECCOB, IENAT BEIBOB! ¢ HCNOALIOBAHIIEM
AEAYKTHBHBIX H WHIYKTHBHBIX YMO3AKTHOUEHHH, BEUIBUTATE FHMOTE36I O B32HMOCBA3AX (HINUECKHX BEAHUIH]
° CaMOCTOATENEHO BEIGHpaTs cnocol pewuenns yueGHOl (u3ndeckoil 3141 (CpaBHEHNE HECKONBKMX BAPHAHTOB PELISHHA, BhIDOp
HauGofee NOXOAAWErD € Y4ETOM CAMOCTOATENEHO BbIAENEHHBIX KPHTEPHEB),
Bazosrie HCLIEQOBATEILCKHE AelicTBHA:
°  HCTOINb30BATh BOMPOCH! KAK HCCEA0BATENBCKHIT HHCTPYMEHT IOIHAHHA,
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TIPOBOOHTE MO CAMOCTOATENRHO COCTABICHHOMY TUTAHY ONBIT, HECTONCHBIH lilHB[[‘-lCCKHﬁ IKCMNCPHMEHT, Hefonbiloe HeehenoBaHe
(H3INYECKOTO ABNEHNA;

OUCHHMBATL HA NPHMCHHMOCTE H AOCTOBCPHOCTE HHC])O])MB.I.LHIO, NOTYHEHHYIO B X0AE HCCNEA0BaHHA HIIH JRCIEPHMEHTA,
CaMOCTOATENEHO I!JCII.)M)"HHDOB&TB 000DIWEHHS 1 BRIBOAKI N0 pe3yneTaTaM NpoBENEHHOTO HAOMOOEHNA, ONBITA, HCCNEN0BAHIIA,
NpOTHO3HPOBATE BO3IMOMKHOC nansHeimee Pa3BHTHE IIIJPEI-I"-IEDKHX MpOUECCOB, a TAIGKE BBIIBHIATE MPEANOI0NeH A 00 ux
PasBHTHH B HOBRIX YCNOBHAX W KOHTEKCTAX.

Pabora ¢ undopmanneii:

NPUMEHATH PasNUYHBIC METO/BI, MHCTPYMEHTBI M 3anpockl NPH NOHCKE M OTOOPE HMHQOPMALMH MIM JAHHBIX € YHETOM
NpeaNoKEHHOH yuetHoil (r3nueckoit 3aaa4n;

AHANIN3HPOBAT, CHCTEMATHIHPOBATE H HHTEPNPETHPOBATE HHMOPMALIIO PA3ANYHEIX BUAOR H (JOPM MPEICTABNEHHS;
CAMOCTOATENEHO BEIOMPAETE ONTHMANBHYIO (JOPMY TNpeAcTasieHHs HHQOPMALMH W WIUTIOCTPHPOBATE PELIAEMBIE 310411
HECNOMHEIMH CXEMaMU, AnarpaMManmi, HHoii rpadikoil 1 HX KoMOHHALMAMY,

KL‘IMM)"IIIlKﬂTI]BIIHE YHHBEpCAJIBHEIE y-leﬁnme AeHcTBHAL

B Xoie obcyicienns yueOHOro MaTepHana, pe3ynbTaToB nadOpaTopHbiX paboT M NMPOEKTOB 3alasaTth BOMPOCH M0 CYLIECTHY
oOcyn1aeMOli TEMBI H BLICKA3hIBATE HIEH, HALIENEHHbIE HA PEIIeHHE 321841 W Mo AepkaHne BnaroienarensHoCTH 00MeEHn;
CONOCTABNATE CROW CYIHIAEHNA C CYIKISHHAMNM ADYTHX YHACTHHKOB AHANOTa, ODHAPYIKUBATE PA3MHYHE H CXOACTRO NO3NINII:
BEIP@KATE CBOIO TOYKY 3PEHHA B YCTHBIX H MHCBMEHHBIN TEKCTAX;

MyGNHYHO MPEACTABAATL PE3yJIbTATHI BAINOAHEHHOrO YH3HUECKOrO ONBITA (IKCMEPHMEHTA, HCCNEN0BAHMA, MPOeKTa):

MOHHMATE M HCIMOMB30BATH MPEHMYLIECTBA KOMAHIHONH H MHOMBHIyanbHOI paloTel NMpM PEEHHH KOHKPETHOI (uisiuccivi
npobneMsl;

MPUHUMATE LENH COBMECTHOIT ASATENBHOCTH, OPraHH30BEIBATE ACHCTBHA Mo €8 AOCTIDKEHHIO: PACTIPEAEAATH Pomi. o0cyrkaaTh
MPOLECCH! H PE3YNBTATH COBMECTHO paboTel, 000011aTs MHEHHA HECKONBKHX JIOACH,

BLITIOMHATE CBOIO HacTh paboThl, AOCTHIAA KAMECTBEHHOTD PE3YIbTATA M0 CBOEMY HANPABIEHMHIO H KOOPAMHIDYS CBON ASHCTBIA C
JAPYTHMH YIeHAMH KOMAHIBL,

OLIEHHBATh KAYECTBO CBOEr0 BKNana B OOMMH NMPOLYKT 1O KPHTEPHAM, CAMOCTOATENBHO COOPMYTHPOBAHHBIM YUACTHHKAMH
B3aHMOIEHCTBHA.

PeryIaTHBHBIE YHHBEPCANLHEIE YueOHbIe 1eiiCTBHA

CamoopraHu3anms;

BBISIEATE MPOONEMBI B JKH3HEHHBIX H y4eOHbIX CHTYALsX, TpeOyOMHX WA pelieHus (H3NIECKHX SHAHHIT;

OpPHEHTHPOBATECA B PasMHYHBIX MOIX0AEX NPHHATAA PEMIEHHH (HMHAMBHIYANBHOE, NPUHATHE PEWEHHMA B TPYONC. (P
PelueHuil rpynmnoit);

CaMOCTOATENBHO COCTABNATE ANMTOPHTM PEMIEHHA (HIHYECKOI 3a0aui WK MIaHa HCCNENOBAHUA C YUETOM HMEIOLLIINGS Decvpron
1 COOCTBEHHEIX BO3MOXKHOCTEH, pryMEHTHPORATH NMPETArAEMBIE RAPHAHTEI PELIEHHI;

Aenars BeIOOp H GpaTh OTBETCTBEHHOCTE 32 PeLleHHE.

CIIMOKUHTF[‘.\JII:, IMOUHOHAIBHBI HHTEIEKT:

NaBaTh ANEKBATHYIO OLIGHKY CHTYAUHH H NPE/UIaraTh MIaH eé H3MEeHeHUs,

00BACHATE NPUYMHBL JOCTIKEHHS (HEAOCTIDKEHIs) PE3YIBTATOR NeATENLHOCTH, NABATE OLEHKY PHOOPETEHHOMY OIIhLITY:
BHOCHTh KOPPEKTHBEI B IEATENLHOCTE (B TOM MHCIE B XOI BBRIMONHEHHA (PHIHUECKOTO MCCNENOBAHHA HIH MPOESKTA) Ha OCHOBL
HOBEIX 0BCTOATENLCTS, HIMEHHBIIHXCA CHTYALIHI, YCTAHOBICHHBIX OLIHGOK, BOSHUKIIMX TPYAHOCTE;

OLIEHHBATh COOTBETCTBHE PE3YNLTATA LIE/IH H YCIOBHIM;

cTapuTs ce0f HAa MECTO APYroro yenoBeKa B XOJE Cropa MAM AHCKYCCHH HA HAYWHYIO TeMy. MOHHMATE MOTHEBI, HAMEpCHIA
JIOTHKY JpYToro;

NPU3HABATE CBOE NPaBO Ha OWHOKY NpH pemeHHy GU3HUeCcKHX 38184 HIH B YTEEPAUIGHHAX HA HAYUHBIE TEMBI 1 TAKOE JKE Pano
JIPYToro.

NPEJIMETHBIE PE3Y/IbTATHI

K koHuy o6yuenus B 7 Kaacce NpeIMETHLIE Pe3yIETaTs HA 0A30BOM YPOBHE AOIKHB OTPAKATE CHOPMHPOBAHHOCTE Y OGyHaIOUIIXCS

YMCHHE!

HCMONB30BATE MNMOHATHA: C[:IHBH‘{EC[{HC B XHMHYECKHE HABJICHHA, HBGII]G,E[EHHE, IKCNEPHMEHT, MOJENE, THNOTS3A, /Ui
(H3HYECKHX BEMHYMH, ATOM, MOMNEKY/a, ArPEraTHBIE COCTOAHHA BElIECTBA (TBEPAOE, MMIAKOE, rajoo0pasHOe), Mexailuecko:
IBIDKEHNE (PABHOMEDHOE, HEPABHOMEPHOE, NpPAMOMHHEIIHOE), TPACKTOPHA, PaBHONEHCTBYIOWAn cuia, NedopMati (viipy:is
MJIACTHYECKAR), HEBECOMOCTE, COOBIAIOLUIHECH COCYILL,

pasnn4aTh ABACHHA {;lHCbliJ}‘BHﬂ, TEIUIOBOC ABHIKCHHE 4acTHL, BEINESCTEA, paBHOMEPHOC ABHIKCHHE, HEPABHOMCPHOC JIBHANCHIL.
HHEPUH#A, B3aUMOMEICTBHE TeN, PaBHOBECHE TBEPOBIX TEN C 3AKPEMUIEHHON OCHIO BPALICHMA, MEPeaayua NaBjeHis TBED LI
TeNaMH, JMHAKOCTAMH W ra3amil, aTMociepHOE JaBlEHHE, TUIABAHHE TEJ, NPEBPAILEHHA MEXaHHYECKOH IHEPTHH) MO ONHCAHIK 1N
XapaKTepHBIX CBOWCTB H HA OCHOBE OMBITOB, JEMOHCTPHPYIOLIHX JaHHOE (PH3HYECKOE ABJIEHHE;

PACMNO3HABATE MPOABIEHHE H3IYUEHHBIX IZIJHBH‘-IECK}/D( ABneHuilt B OKpYHEIOIIEM MHPE, B TOM HYHCIE d]HEII'{&CI(Hc ABHACHIA B
NpHPOAE. MPHMEPE! ABHMKECHHA C PA3NHYHEIMH CKOPOCTAMH B JKUBOIM M HEIKHBOTH npypoage, ACHCTBHE CHAEI TPEHHA B NpHpOAC 1L
TCXHHKE, BIHAHHUE a‘mocc[.)epuoro NABIIEHHA HA AUBOH OpPraHH3M, niasaHie ]Jblﬁ, PhBIMArH B TEJIE YEN0BEKA, NPH 3TOM NEPEROANTE
NpaKTHYECKYIO 3ana4y B y4eOHYI0, BEIIENATE CYLIECTBEHHBIE CBOIICTBa (MPH3HAKH) (HIHHECKHX ABNEHMIA,

OTHCHIBATE 13Y4EHHBIE CBOHCTBA TeN W (DHIMHECKHE ABNEHMA, MCNONL3YA (MIHvecKkHe BennuMHbl (Macca, o0BEM, MAOTHOCTE
BELIECTBA, BPEMHA, MyTh., CKOPOCTE, CpellHAA CKOpPOCTH, cHia YNpyrocTH, cina THKECTH, BEC Tejla, CHIA TpPeHHA, JABJIeHne
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(TBEPIOro Tema, JKHAKOCTH, rasa), BEITANKUBAIONAR CHAZ, MEXaHHYeckas paGoTa, MOMHOCTh, MUIEHO CHIbL, MOMCHT CLTbL
KO3(Q(MUHEHT MONE3HOrO AEHCTBHA MEXAHW3MOB, KHHETHHECKAA H MOTEHLHANbLHAA JHEPrHi), NPHU OMMCAHI HPABHTHHO
TPAKTORATE (PM3IUECKHI CMBICI HCTIONB3YEMBIX BEMHYMH, HX ODO3HAMCHHA H CAMHMIEL (HIHICCKHX BEMYHH. HANOANTH
(hopMyJibl, CBA3BIBAIOIIME JAHHYIO (PHIHUCCKYIO BEMHYMHY C APYTHMH BEIHYHHAMH, CTPOHTE rpafuKH H3YHEHHBIX 3aBHCHMOCTE
(hH3HYECKHX BEMTHYHH,

XapaKTepH30BaTh CBOICTBA Ten, (hUINUECKHE ABNEHHA W MPOLECCH, MCMOMB3YA MPABHIA CIOMKEHHA CHI (BOOAL QAHOI NpsAMOii).
sakon [yka, 3axon [lackans, 3axkoH Apxumena, NpaBHio pasHosechs peiuara (6/10Ka), «307I0TOE MPABIIOY MEXAHIRIL skl
COXPAHEHHA MEXAHWHECKO IHEPIHH, NpH 3TOM [JABATH CIOBECHYIO (OPMYITHPOBKY 3aKOHA M 3ANHCHIBATE Er0 MATCMATHUSCKOE
BLIP&KEHHE,

OOBACHATS (MH3MUECKHE ABNEHHSA, NPOLIECCH] H CBOFICTBA TE, B TOM 4HMC/IE H B KOHTEKCTE CHTYAUNH MPaKTHKOOPHEHTHPOBAHHOTO
XAPAKTEPA: BRIABAATE TPHYHHHO-CNENCTBEHHEIE CBA3H, CTPOHTE oOBACHEHHE M3 1—2 NOrHUECKHX WAaroE ¢ onopoii wa 1-2
H3yuEeHHBIX CBOIiCTBA (PHIHHECKHX ABACHHIT, PHIMUECKIX 3aKOHA Ml 32KOHOMEPHOCTH,

pelaTh pacéTHuIe 3a1aun B 1-2 JefiCTBUA, HCNOMB3YA 3aKOHB! H (POPMYIEI, CBA3BIBAIOLLINE (hH3YECKHE BEAHUHHELL: Ha OCHOBE
AHANH3A YCIIOBHA 3ala4M 3aNHCHIBATE KPATKOE YCIOBHE, TIONCTABATS (JH3HUECKUE BETHUHHEI B (DOPMYIBI H MPOBOAITE PACHETEL,
HAXOMHTH CMPABOYHEIE JaHHbIE, HEOOXOIMMBbIE MM PEMIeHHA 3a7ad, OLEHWBATh PEATMCTHYHOCTh MONYHEHHOH Qu3ntccKoil
BENMHYHHEL]

pacno3Hasate NpoOAEMEl, KOTOPhIE MOMKHO PEMIHTE MPH MOMOMIH (H3HYECKHX METOJIOB, B OMHCAHMH HCCNENOBAHUA BLIOCIATH
MPOBEPAEMOE TPEATONONEHHE (THIOTE3Y), PasAMYarTh W HHTCPTIPETHPOBATE MOMYHEHHEIH Pe3y/ILTAT, HAXOAHTE OUIMGKIE B X0/1¢
OMLITA, JE1aTh BEIBOBI [10 €r0 PE3yNbTaTaM;

[POBOJIHTE OMBITHI MO HAOMOAEHHIO (DMIMHECKHX ABNECHHH HIH (DH3WMECKHX CBOHCTB TeN: (JOPMY/IHMPOBATE MPOBEPHCMbIC
[PEATONOKEHHSA, COBHPATE YCTAHOBKY H3 MPEAIOKEHHOT0 060pYI0BAHHS, 3AMHCHIBATE XOA ONBITA U HOPMYIHPOBATE BLIBUIG!
BEIMOMHATL MPAMEIE M3MEPEHHs PACCTOAHMA, BPeMEHH, Maccel Tena, 00bEMa, CHIBIL W TEMMEPATYphl C HCIONLIORUHIICL
aHANoroBeIX M LMGOPOBEX NPHOOPOB, 3aNMCLIBAT: MOKa3aHHA npuOopon ¢ yuETOM 3afaHHOil abCOMOTHON nOrpeiHOCt i
H3MEPEHNH;

NPOBOIHTL HCCAEAOBAHHE 3ABHCHMOCTH OAHOH (PM3MHECKOH BEMMMHBI OT IpYro#t ¢ WCMOMB30BAHHEM MPAMEIN HIMepeHIil
(3aBHCHMOCTH MYTH PABHOMEPHO NBWICYIErOCH Tela OT BPEMEHM NBIKEHHA Tefa, CHJIBI TPEHHA CKOABKEHHS OT becd Teid
KayecTsa 0OpaboTKH MOBEPXHOCTEH TEN H He3aBUCHMOCTH CHIBI TPEHHA OT MMOIMANH COMPHKOCHOBEHHA TEN, CHIBI YIpYTOCTH
VIMHEHHA TpPYXMHBL, BhITANKMBAOWEHi cHabl OT oOnéMa norpymE€HHOH 4HacTH Tena M OT MAOTHOCTH JKILIKOCTI. ol
HEe3aBHCHMOCTH OT MAOTHOCTH TeNa, OT MYOHHEL HA KOTOPYHO MOrPYMEHO TENO, YCNOBHMi TUIaBaHHA TEh, YCIOBHIT paBHOBECH:A
poiuara ¥ O/0KOB), Y4aCTBOBATE B TUIAHHPOBAHWM Y4eGHOTO HCCNEJOBaHMA, COOMPATH YCTAHOBKY W BBITIONHATh H3IMEPCHIA,
crenys NpeLIOAKEHHOMY [1aHy, (MKCHDOBATh PE3YJbTATH [MOMYHEHHOH 3aBMCHMOCTH (M3WMECKHX BENHYMH B BHAC
rpeAnokeHHbIX TaO1IL 1 rpadKoB, IenaTh BHIBO/L! N0 PE3YNETATAM HCCAEAOBAHNA,

NPOBOAUTE KOCBEHHBIE HIMEPEHNMA (DHIMUECKHX BEAHYMH (MIOTHOCTb BEIIECTBA JKHAKOCTH M TBEPHOro Tena, cHAa TPEHHA
CKONBIKEHMS, [ABJICHHE BO3AYXA, BRITANKMBAIOWAA CHNZ, ACHCTBYIOWAA Ha MOFPYKUHHOE B MHAKOCTh Teno, Koddduument
MOJNE3HOT0 HEACTBHA MPOCTBIX MEXAHM3MOB), CMEAYA MPEAIOMKEHHON HHCTPYKUMH: MPH BBITIONHEHMM H3mMepeHuil codupars
3KCNEPHMEHTATBHYI0 YCTAHOBKY H BEIMHCIATL 3HAYEHHE HCKOMOH BETHYHHEI,

codmonaTk Npasmia TexHukH Ge3onacHocT npyu pafoTe ¢ nabopaTopHbiM 000pYI0BAHHEM;

YKa3pIBaTh PHHUMIGL ACHCTBHA NPHOOPOB H TEXHHMECKHX YCTPOHCTB: BECHI, TEPMOMETP, AMHAMOMETD, COODILAIOIINECS COCY b,
GapoMeTp. pbl4ar, N0ABHAHBIH 1 HENOABHKHEI GNOK, HAKIOHHAA MI0CKOCTE,

XAPAKTEPH30BATE MPHHLLAMG! AeHCTBIA H3YYeHHEIX NPHOOPOB H TEXHHUECKHX YCTPOMCTB C OMOPOH HA HX OMHCAHHA (B TOM HICAL!
NOJIIHITHAKY, YCTPOIHCTBO BOAOMpPOBOIA, TMOPABAMYECKWH Mpecc, MAHOMETP, BRICOTOMED, MOPLIHEBON HACOC. apeomeip).
HCTIONL3YA 3HAHKA O CBOHCTRAX (H3UECKUX ABNEHUIT 1 HeoGXonHMEE HH3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH,

NpHBOAMTE NPHMEpHl (HaxoauTs HHGOPMAUMIO O NOpPHMEpax) MPaKTHYECKOro HCMONBE30BAHHA (PM3MHECKHX 3Haniii ®
NOBCEAHEBHOI H3HH Ui oOecneveHnsi OesonacHocTH npu obpameHny ¢ npuOopamMH M TEXHWHECKHMH  VCTPOITCTRAMIL
COXPAHEHHA 310POBLA H COOMIOACHHA HOPM 3KONOrHYECKOro MOBENEHNA B OKPYKAIONIEH cpese;

OCYIECTENATE OTOOP MCTOYHHKOB HHGOpMaunH B MHTepHeTe B COOTBETCTBMH C 3alaHHBIM MOHCKOBBIM 3AMpOCOM. HH OLHURC
HMEIONIMXCs IHAHMI M NYTEM CPABHEHHA PA3NHUHBIX HCTOUHHKOB BEIIENAT, HHAOPMALIHIO, KOTOPAA ABAETCH MPOTHBOPCHINI]
HIIH MOJKET OBITH HEJOCTOBEPHO,

HCMONB30BATE NPH BHINONHEHHH YYeOHBIX 3aIaHuii HAYYHO-TIONYNAPHYIO JIHTEpPaTypy (JM3HUECKOrD COACPIKAHMH, CHPABOMiihL
Marepuansl, pecypesl cetit MutepHer, BiaeTs npuéMamMi KOHCNEKTHPOBAHHS TEKCTA, MpeobpasoBaHui HH(BOPMALUIH H3 OAHDH
3HAKOBOH CHCTEMBI B APYTYIO;

C03/MaPaTh COOCTREHHEIE KPATKHE TMMCHMEHHEIE M YCTHEIE COODIIEHHA HA OCHOBE 2—3 MCTOYHHKOR HHGOpMauHi dH3HYECKOro
COfepIKalHs, B TOM YHCe MyONHYHO NENaTh KPaTkHe COOOMIgHHA O PelyNLTaTaX NPOEKTOB HAH y4eOHbIX HCCNenoBaHuii, npn
3TOM IPaMOTHO HCHO/B30BATE H3YHCHHBIH NOHATHHHELA annapaT Kypca QH3HKH, CONPOROIKAATE BEICTYTUICHHE Mpe3eHTaLeii;

TIPH BEINONHEHHH Y4eOHEIX MPOEKTOB H HCCEN0BAHUI pacnpenenaTs 00A3aHHOCTH B IPYINE B COOTBETCTBHH C MOCTABAEHHLIMH
3anauamy, CNEAWTH 33 BBINONHEHHEM M/1aHa OeiiCTBHi, AEKBATHO OLEHMBATh CODCTBEHHbIH BKIAN B ACATENBHOCTH PYIIIGL
BRICTPAMEATE KOMMYHHKATHEHOE B3AUMOAeHCTRHE, YUHTRIBAA MHEHHE OKPYIKAIOIIHX.

K xoHuy obyuennsa B 8 kiacce npeaMeTHBIE pe3yasTaThl Ha §230BOM YPOBHE JO/DKHEI OTP&KaTh COPMUPOBAHHOCTE Y OOYYAIOLIHXCS

HCTIONB30BATE MOHATHA: Macca M pa3Mephl MOMEKYJ, TEIUIOBOE ABMIKEHHME ATOMOB M MOJEKYI, ATPEraTHbIC COCTOAHNA BEULECTRA,
KpHCTALNHYeCkHe H aMopdHbie TeNa, HACHILEHHBIH W HEHACHINIEHHBIH TAap, BALKHOCTh BO3AYXa, TEMMEpaTypa. BHYTPEHHAN
IHEpPrud, TeryoBOil [BMraTeNb, 3NMEMEHTApHEHT DNeKTPHYECKHil 3apaf, 3MEKTPHYECKOE MOJNE, MPOBOAHHKH H AHIICKIPHIIL
TNIOCTOAHHEL dNeKTpHueckuii TOK, MarHHTHOE MoJIe;

pasnuyaTh ABAEHHA (TEMIOBOE DACINMPEHHE M CiKATHE, TEIUIONepeiada, TEMOBOS DPAaBHOBECHE, CMAYHBAHME, KaMMAAPIiLIL
SIBJICHHS, HCTapeHue, KOHASH AL, TINaBACHHE, KPHCTANIH3ALMA (OTBEPAEBAHHE), KHNEHHE, TETUIONEPEaaya (Tennonposoiogh,
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KOHBEKLIMA, HATYHEHHE), 3MeKTPHIAUMA Tel, BIAMMOICHCTBHE 3aps/I08, IelicTENA MEKTPHYECKOTO TOKA, KOPOTKOE 3aMEIKAHHE,
B3anMOIElCTBHE MArHHTOB, AelicTBHE MATHUTHOTO MONA HA NPOBOAHUK C TOKOM, 3/EKTPOMArHHTHAA HHIYKLHA) N0 ONHCaHNIO X
XApaKTEPHBIX CBOHCTR W HA OCHOBE OMEITOB, AEMOHCTPHPYIOIIHX JaHHOC (hH3HYECKOE ABJIEHHE,

DACTO3HABATL MPOABICHHE H3YYEHHBIX (PHIHUECKHX ABJeHHil B OKPYKAalOMEM MUPE, B TOM 4MCiE (QUIMHECKHE ABICHNS B
MpHPOAE: TMOBEPXHOCTHOE HATHIKEHHE H KaMWIAPHLIC ABIEHMA B MPHPOAS, KPHCTALIBL B npupojie, HImTyueHHe Connua.
3aMep3aHHe BOOOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHe pOCHL, TymaHa, HHCHA, CHErd, JNEKTpUHECKHE ABNEHHA B atMmocdepe.
JMEKTPHUECTEO JKMBLIX OPraHH3MOB, MArHUTHOE Monc 3emiu, Apeiid) MOMOCOB, POIE MATHWTHOMO MO/ LA JKH3HM HA Jemac,
MOAAPHOE CHAHHE, MPH 3TOM NEPEBOHTH MPAKTHYECKYIO 3amady B yueOHYIO, BBIZENATE CYLIECTBEHHbIE CBOMCTBA (MpH3HAK)
(PM3HMECKHX ABJIEHW;

OMHCHIBATE H3y4eHHBIE CBOHCTBA TEN M (u3HUeCcKHE ABACHHA, HCNONBIYH (u3yyeckHe BeNHYMHEL (Temneparypa, BHYTPpCHHAH
SHEPrHs, KONHUECTBO TEMAOTHI, YACHbHAA TEMNOEMKOCTh BENICCTEA, YACALHAA TenaoTa [IaBieHHs, YAENbHAR Terioii
napoodpa3oBaHud, yAeNbHas TEMIOTa CropaHus TOMIHEE, KO3(DHULUMEHT MONEIHOTO ASHCTBHA TEIIOBOH MalHHBI, OTHOCHTENL HIA
BNAKHOCTE BO3LYXA, SMEKTPHYECKHTT 3apsl, CHIA TOKA, 3/IEKTPHYECKOE HANPANEHHE, COMPOTHBICHHC MIPOBOAHEEKA. VICIHhHOL
COMpOTHBAEHNE BellecTsa, paboTa W MOMIHOCTE IEKTPHUECKOTO TOKA), NPH OMHCAHHH MPABHITEHO TPAKTOBATL (Mi3HUECKII
CMBICH MCTIONB3YEMBIX BEHHH, 0003HAUEHHS W CAMHHLE (QHIHYECKHX BEMHYHH, HAXOAHTH topMyNBI, CBA3BIBAIILIC TdHINVIO
(HH3HYECKYIO BEHYHHY C APYTHMH BEIHYHHAMH, CTPOHTE rpadHKy HIYHEHHEIX 3ABHCHMOCTEH (uzryeckHX BEIHYNH]
XapaKTepu3oBaTh CBOHCTBA Ten, (MIMYECKHE SBJEHHA H TPOUECCH, HCNONE3YA OCHOBHBIC NONKEHHA MONCKYIAPIHO-
KMHETHYECKOH TEOPHH CTPOSHMA BEIIECTBA, MPHHLHM CYNEPMO3HLLHH noneii (Ha KaueCTBEHHOM YPOBHE), 3AKOH COXpAHEHWA
sapaza, 3akoH OMa Ans Y4acTka LEMH, 3aKOH Iixoynsa—Jleniia, 3aKOH COXPaHEHHs 3HEPTHH, NpH ITOM [aBaTh CIOBECHYIO
(opMyNHPOBICY 3AKOHE H 3AIHCHIBATE €10 MATEMATHUECKOE BHIPAKEHHE,

0ObACHATE (PU3MMECKHE MPOLECCHl M CBOICTBA TE, B TOM HHCAE H B KOHTCKCTE cHTyauHil NMpaKTHKOOPHEHTHPOBAHHOTO
XapaKTepa: BBIABIATL MNPHYHHHOCNENCTBEHHEIC CBA3H, CTPOHTH oObACHeHHe M3 1—-2 noruueckux waros ¢ oropeii wa 1-2
H3YYEHHBIX CBOHCTEA (MHIHUECKHX ABNEHHIT, PHIHUECKHX 3aKOHOB HAH 3aKOHOMEPHOCTEHH;

peluaTe pacuérHble 3anaun B8 2-3 NeficTBHA, HCMOMB3YA 3AKOHEL (hopMynbl, CBA3BIBAIOLLHE (PM3HUECKHE BEMHYHHBI HA OCHOBE
aHanH3a YCMIOBHA 381444 3aMHCEIBATE KpaTKOe YCIOBHE, BBEISIBIATL HE_HOCTé.TOK MAaHHBIX A PELLEeHHA 3a0a4H, BblﬁlrlpﬂTb JAKOHEL H
dopmysl, HeoOXoaMUMBIC Ul €€ peleHNs, MPOBOANTE PACUETEl H CPABHHEATS noMyyeHHOe 3HaueHHe PUINYECKOH BENHUIHE ¢
H3BECTHRIMH JAHHBIMH,

pacno3Hasars NpobneMel, KOTOPBIE MOMNHO PELIMTE NPH MOMOIIH (PH3MHECKIX METOMIOB, HCMONB3YA OMMCAHHE HCCACIOBUIILI.
BBLIENSTE MPOBEPAEMOE NPE/NOIONEHNE, OUEHHEAT, NPABILILHOCTH MOPAIKA NPOBCACHILA HCCACNOBAHHA, ACTATL BBIBORI
TPOBONTE OMBITE! N0 HAGMIOAEHHIO GHINUECKUX ABNCHHIT HIK dusMvecKHX CBOMCTB Ten (KanuAAPHBIC ABNCHHA. aBHCINLL T
JaBfieHHA BO3OyXa OT €ro Oﬁ'beMa, TEMMEPATYpPhl, CKOPOCTH Mpouecca OCTBIBAHHA M HArpeRaHus MpH HITYHEHHN Or UBeTd
u3nyqaowedi (MOrnoWAoIeH) NOBEPXHOCTH, CKOPOCTh MCMAapeHHA BOABL OT TEMIEPATYphl MHAKOCTH M mnowmant ol
MOBEPXHOCTH, 3MEKTPHIALMA Tel M B3aHMONEHCTBHE 3MEKTPHHECKHX 3apAMos, B3aMMOEICTBHE MOCTOAHMBIN MArHIT08,
BH3YATH3ALMA MACHHTHBIX TIOMeH MOCTOAHHEIX MArHWTOB, MAEACTBMA MArHMTHOTO MOA HA NPOBOIHHK C TOKOM. cpoficTaa
3EKTPOMATHHTA, CBOHCTBA JNEKTPOABUTATENA NOCTOAHHOTO Toka): (hOPMYMHPOBATE MPOBEPAEMBIE MPEANOMOHKEHIA, COTHIPUTE
YCTAHOBKY M3 NPEATOHEHHOID 000pyA0OBaHHA, OMHCHIBATE XOJ OMBITA K (opMyTHPORATE BRIBOIGI,

BLINONHSTE NPAMBIE H3MEPEHHs TEMIICPATYPbI, OTHOCHTENBHOI BZKHOCTH BO3IYXA, CHIIbI TOKA, HAMPMKEHIA C NCTOALIVBIHIIEN
AHANOTOBEIX NPHOOPOB ¥ JATUHKOB (PU3HHECKHUX BE/NH4HH, CPABHHBATL PE3YNETATHI H3MEpeHUii ¢ y4ETOM 3ananHOl abcomoTHol
NOrPEMIHOCTH;

NpPOBOANTE MCCAEI0BAHHE 3aBMCHMOCTH OfHOM (m3uueckoil BENMUHHB OT [PYTO# ¢ HCMOMb30BAHNEM MPAMBIX H3aMepernii
(BaBHCHMOCTb COMpOTHB/ICHHA MPOBOAHHKA OT €ro JUTHHEL, TUIOMIANM MOMEpeyHOro Ce4YeHHA H YAENBHOIO CONPOTHBIEHHHA
BELIECTBA [IPOBOOHHKA, CHIBLI TOKa, HOYLIErD 4Yepe3  MpOoBOIHHEK, 0T HanpmKeHHs Ha TMPOBOIAHHKE, HCChcooBanie
NOCNEOBATENEHON0 W NapaleNsHOr0 COSAHHEHHI NPOBOAHWKOB): MNAHHPOBATH HCCNEAOBAHME, cobuparh YCTAHOBKY H
BLIMONHATS H3MEPEHNS, ClIeAYS MPEINOKEHHOMY nady, GHKCHDOBATE Pe3yIbTAThl MOTYHEHHOH 3aBHCHMOCTH B BULIE Talan 1
rpauKoB, NeNaTh BEIBOIEI [10 PE3YNLTATAM HCCICL0BAHHA,

NPOBOAHTE KOCBEHHBIE HIMEpeHHA (UIHYECKHX BENHYHH (ymeneHan TennoEMKOCTh AEIIECTBA, COMPOTHBISHIUE MPOBOAHIKA,
pafoTa M MOLIHOCTE DMEKTPHHECKOrD TOKA): MIAHHPOBATh HIMEPEHHA, coOHparh DKCMEPHMEHTANBHYI0 YCTAHOBKY, Creiys
TpeI0KEHHOH HHCTPYKLMH, H BBIYHCAATH 3HAYEHHE BENHUHHBL

COBMI0AATE NPABHNA TeXHHKH 0e30NacHOCTH Npy padoTe ¢ 1ab0paTopHEIM 000PYI0BAHHEM,

XApaKTePHIOBATE NMPUHLMIGL ASHCTBIA H3Y4EHHEIX npUBOPOR K TEXHHIECKUX YCTPOHACTE C OMOPOH HA HX OMHCAHHA (B TOM HHCIE
CHCTEMa OTOIUIGHHS [OMOB, FHIPOMETp, NapoBas TypOMHA, aMnepMETp, BOJIBTMETP, CHETUMK INEKTPHUECKDI  3Hepi i
MEKTPOOCBETHTEABHEE  NPHOOPEl,  HArpeBATE/bHEIC snexTponpuBopsl  (MpHMeEpHl),  JAEKTPHYECKHE  NPEOXPaHIITCiL.
INEKTPOMArHHAT, 3NEKTPOABHIATEb NOCTOSHHOTO TOKA), HCMONB3YA 3HAHKA O cBOficTBAX (IHIMHMECKHX ABNEHHH M HEODXOAHMbIE
(hu3HYECKHE 3JAKOHOMEPHOCTH;

PACNO3HABATE TPOCTHIE TEXHHYECKHE YCTPOHCTBA M HM3MEDHTENBHBIE npHOOPsl [0 CXEMaM M CNEMATHHHBIM  PHC) HiaM
[)}GI,!IKOGTH&IIT TEPMOMETP, TEpMOC, MCHXPOMETP, FUIPOMETpP, JBHIAaTENb BHYTPEHHETO Cropadus, SMEKTPOCKOMN,  peodiadl ]
COCTABJIATE CXEMBI INEKTPHHECKHX ueneil ¢ NOCNCAOBATENRHEIM M MApANJIENEHLIM COEOUHEHHEM BIIEMEHTOR, Pa3NN4ail VoloBRHLIC
0B03HAYEHUA FNEMEHTOR INEKTPHYECKHX Leneii;

NpPHBOAMTH TPUMEPH!  (HAXOAMTE HH(DOPMAUHIO © NpHMEPaX) NPaKTHYECKOrO HCMO/IE30BAHHA pu3puecknx 3HaHuil 8
[OBCEAHEBHON JKHAMA Ins oBecneyeHns Oe30MacHOCTH TpH obpaumleHud ¢ nMpHOOpaMu W TEXHUYECKHMH YCTpOIicTBaMI,
COXpaHeHHA 300pOBbA H CODMIOAEHHA HOPM 3KOIOTHYECKOT0 MOBESHHA B OKpYyMKaloMmEel cpene;

OCYLUIECTBAATE MOKCK MH(OpMAlHH (QH3HHECKOrD CONEpikalua B MuTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUIT 1l MyTEM CPaBHCHIA
NOMOHATENBHEIX HCTOYHHKOB BELIEIATS HH(OPMALIMIO, KOTOPas AB/ISETCA NPOTHBOPEUHBOIT MM MOKCT OBITh HEAOCTOBEPHOIT,



yMEHHL:

VICTIOE3084TE [IPH BBIMOAHEHHN YYeOHBIX 3afaHuil HaY4YHO-NONYNAPHYIO JAHTEPATYPY thuaeckoro coepikaniis, Cripasodiibic
MaTepHanbl, pecypest ceTi MHTepHeT, BaneTh NPHEMAMH KOHCIICKTHPOBAHMA TEKCTa, npeobpasopaHna HHAOPMALL 13 CAHOH
3HAKOBOH CHCTEMBI B IPYTYIO;

C030ABATH CODCTREHHBIE MHCLMEHHBIE M KPAaTKHE YCTHble cooOmeHus, 00o0mas WHQOPMALMIO M3 HECKONBKHN HCTOUIITRLE
(HU3NTECKOrO COAEPIKAHIS, B TOM HHCne MyONiHHO NPEICTARATE PEIYNBTATH MPOSKTHOI WM HCCIEA0BATENbCKOIT AEH Te/IbHOC T,
1pH 3TOM FPaMOTHO HCNONB30BATE HIY4EHHBII noHATHIHET annapaT Kypea (pM3NKH, CONPOBONCAATE BEICTYTIEHHE Mpe3eHTaLHe;
NpH BHINONHEHHH YUeOHBIX MPOEKTOB H HCCEnoBaHMA  (PU3MUECKHX MPOLECCOB PAcnpeaciiaTe o0A3aHHOCTH B rpynne B
COOTEETCTBHH C MOCTABNEHHBIMH 3a7auaMi, CEAMTE 32 BbINOJHEHHEM [1aHA ACHCTBHI M KOPPEKTHPOBATH €rO, ANCKBATHO
OLEHHBATE COBCTBEHHBIi BRIl B JEATENBHOCTE [PYNMBL, BBICTPAHBATE KOMMYHMKATHBHOE B32HMONCHCTBHE, NPOABNAA
TFOTOBHOCTE pa3pellaTh KOH(IIH[!I\'TBI.

K kouiy ofydeHna B 9 Knacce NpeiMeTHbIe Pe3yIbTaThl HA Ga30BOM YPOBHE NO/LKHEI OTPAKATE c(hopMHPOBAHHOCTE Y 0BYHAIOIIHXCSA

HCMONB30BATE TOHATHA, CHCTEMAa OTCYETa, MATEpHANbHAA TOHKA, TPAEKTOPHSA, OTHOCHTENLHOCTE MEXaHHHCCKOrO IBHKCHI,
nedopmaitis (ynpyras, niacTHYEcKas), TPEHHE, LEHTPOCTPEMUTE/IBHOE YCKOPEHHE, HEBECOMOCTb H NEPErPY3KH, LCHTP THKECTI,
aBCOMIOTHO TBEPIOE TENO, LEHTP TMKECTH TBEPAOr0 Tena, PABHOBECHE, MEXaHHYECKHE KoneGaHHA H BOMHBL, 3BYK, HHPAIBYE 1t
YABTPaIBYK, SMEKTPOMATHHTHBIE BO/IHBI, IIKATA 3MEKTPOMATHHTHLIX BOMH, CBET, GJHM30PYKOCTh H J&NbHO30PKOCTD. CHICKIPLI
HCITyCKAHHA W MOrnomeHus, anbha, feTa- i raMMa-H3My yeHHA, H30TOMK, AACPHAS SHEPTETHKE,

PasnHYaTh ABJIEHNA (PABHOMEPHOE H HEPABHOMEPHOE NPAMONHHEHHOE ABHHKEHNE, PABHOYCKOPEHHOS TIPAMOIHHENHOE ABIHCHIIC,
cBOGOAHOE NANEHHE Tell, PABHOMEPHOE [BIKEHHE N0 OKPYHHOCTH, B3AHMOAEHCTBHE TEM, PEAKTHBHOE IBIDKEHHC, wonedarenlioe
NBWHEHNHE (3ATYXAIOMIHME M BbIHY)MKIEHHEIE KONMeOaHHMA), PE30HAHC, BOJHOBOE IBHIKEHHE, OTPLKCHWE 3BYKA, npaMoeiHeiinne
PpacnpocTpaneHHie, OTPKEHHE 1 MPEJOMIEHUE CBETA, MONHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3NokeHne Genoro cBETa B CHEKIP
H CIOMCHHC CMNEKTPANBHEIX LBETOB, OHCNEPCHA CBETA, ECTECTBEHHAA pa,u.lmamnﬂom, BOZHMKHOBEHME NUHeiuaTorn CTICKIPa
H3YYEHHs ) 110 ONMCAHHIO MX XapaKTepPHBIX CBOHCTB 1 Ha OCHOBE OMBITOBR, AEMOHCTPHPYIOUIHX JaHHOEe (hH3MYEcKOe ABICHIE:
PACTIOIHABATL NMPOABIEHHE H3YuEHHBIX (UBHYECKMX ABMeHWH B OKPYKAIOMIEM MHPE (B TOM 4HC/e (M3MYECKHE ABJCHIY o
NpPHPO/e: NPHAMBEL H OTAHBBL, ABIIEHHE TL1akeT CoMHEYHOI CHCTeMbI, PEAKTHBHOE ABHIKCHHC JHBBIX OPTaHH3MOG, ROCHpII -
3BYKOB JKMBOTHBIMM, 3EMIETPACEHHE, CEifiCMMHYECKME BOMHBI, LYHAMM, 3XO, LBETA TeM, OMTHHECKHE SABACHHA B [NpHPUIS
Guonordueckoe AelicTEHE BHAMMOTO, YAbTPaiONeToBOr0 U PEHTTEHOBCKOTO M3MYueHHH, ECTECTBEHHBIH PAIHOAKTHBHDI (hon,
KOCMHYECKHE NTY4H, pPajiHOaKTHBHOC H3TYHCHHE NPHPOIHBIX MHHEPATOoB, aeficTeHE pa,mmalmmnmx HZH}"{EI{Iiﬁ Ha OpraHHiIM
uesoBeKa), MPH 3TOM NEPEBOJNTE MPAKTHYECKYIO 3a1a4y B yIeGHYI0, BHIAEIATE CYILICCTBCHHbIC CBOHCTEA (npu3HaKu) GUIHTECKHN
ABMNEHHIT;

ONMCHIBATH HAYUEHHBIE CBOICTRA Ten M (M3MYECKME SBCHHS, WCTONB3yn (DM3HYECKHE BEAMYHHBI (CPEIMAL M MIHOBCHHAS
CKOPOCTE TEnd mpH HEPABHOMEPHOM JBHHCEHHH, YCKOPEHHE, MEPEMEIIEHHE, TTYTh, yrinopas CKOpOCTL, CHIIA TPEHHA, cuna
YNpyroctu, CHla THHIECTH, YCKDPEHHE CBOGG,D.HOFO naneHyd, Bec Tena, HMIyNIsC TEna, HMITYJIRC CHIIBI, MEXaHHUYSCKas paﬁn'ra "
MOWHOCTE, MOTEHUHANBHAA JHEPIHA TEMd, MOOHATOrO Hal UGBE}}XHUDTBIO 3EMIH, NOTCHUHANBHAA 3HCPrya CHRATO MPYAHHEL
KHHETHYECKAA SHEPIHS, MONHAT MEXAHHHECKAA JHEPriid, MIepHOJL H YacToTa koneOaHHH, JUTHHA BOIHEI, FPOMKOCTE 3BYKA I BLICOTA
TOHA, CKOPOCTH CBETA, MOKA3aTeNh MPENOMIEHHA CPEMisl), MpH ONHCAHMH MPaBHIBHO TPAKTOBAT: thusmeckuil  cMbIcT
HCTIOMB3YeMBIX BENMUMH, OGOIHAUEHMS M EIMHHUEI (HIHYECKMX BEIMYMH, HaXOMTh (JOPMYIbl, CBA3BIBAIOULME IANYI0
(M3HYECKYID BENHYHHY C APYTHMH BEIHYHHAMH, CTPOHTH MPaHKH H3YHEHHBIX 3aBUCHMOCTEl (PHIMHECKHX BEMHYITH,
XdpaKTepH30RaTE CBOHCTBA TEN, QJI‘BI‘I‘-!BCKHC ABNCHHA H NPOLECCEH], HCMNONBE3YA 3aKOH COXpaHeHHA 3HEpPrin, FAKOH BCCMIIPHOTD
TATOTEHHS, NPHHLMI CYNEPOIHLIMH CIUL, NPUHLINT OTHOCKTENBHOCTH [annes, 3aKoHb! HpIOTOHE, 3aKOH COXPAHEIHs 1M} bl
3AKOHB! OTPAKEHHA W TPENOMIEHHA CBETA, 3aKOHBI COXPAHEHHs 3apAN0BOrO H MACCOBOTO HHMCEN MPH AMACPHLIX PEARLIBIX. 1Pk
3TOM IABAThH CIOBECHYIO (HOPMYNNPORKY 3AKOHA W 3AMNCHIBATE €M0 MATEMATHYECKOE BRIDAKEHHE,

Oo0BACHATE (PU3NYECKHE MPOLECCHl H CBOMCTBA Ten, B TOM HHCAE H B KOHTEKCTE CHTYALMI MPaKTHKOOPHEHTHPORAHHI O
XApaKTepa: BHIABIATE NPHYHHHO-CCIACTBEHHBIE CBA3M, CTPOHTh OOBACHEHHE U3 2-3 norHyecKHx WAroB ¢ onopofi i 2-3
H3YUEHHBIX CBOCTBA (DHIHUCCKHX ABMEHNH, PH3HYECKIX 3aKOHOB HIIH 3aKOHOMEPHOCTEH;

pelaTs pacyéTHele 3amauy (OMHPAKOLIMEC HA cHeTeMy 3 2-3 YPaBHEHHH), HCNOMB3YA 3aKOHBI H (OPMYNbLI, CHASLIBAIOLILILC
(hH3IHYECKHE BEMMYITHBI: HA OCHOBE AHANH3A YCNOBMA 3a1a4d 3AMNHCLIBATE KPATKOE YCNOBHE, BRIABAATE HEAOCTAIOLLHC LI
H3BBITOMHEIE JAHHbIE, BHIOMPATE 3aKOHEl W (OPMYNIE, HEOOXOAMMBIE [AA PEIMIEHHs, MPOBOIMTL Pacu&Tel W OLEHHBATH
PeaAHCTHYHOCTE MOMYYCHHOTO JHA4CHHA d}l’BH"IﬁCKGE BEITHYHHBI,

Pacno3HaBaTk I'lpOﬁJ'lEMb], KOTOpPbIE MOMHO PEIIHTL I'I|JH TOMOLIH CIJH3}{‘IECKHX METOMA0B, HCHONBIYA ONMHCAHHE MCCACOOBAHIA,
BLIAEAATL MPOBEPAEMOE MPEANONOKEHHE, OUEHHBATh MPABHIBHOCTE MOPAJKA MPOBEAEHWA HCCNENOBAHHA, AENATh BhIBOILI,
WHTEPNPETHPOBATE PE3ybTaTh HAOMOaeHHI 1 ONBITOB;

MPOBOAHTE OMBITE! MO HaGmoxeHINO (u3HUECKHX ABAeHNH W Qu3siueckux cBOICTB Ten (H3YYEHHE BTOpPOro 32KOHA HuroTona.
3aK0HA COXPAHEHHA 3IHEPIrHH, 3JaBHCHMOCTE NEpHOaa KoneBaHHi NPYHHHHOTD MaATHHKA OT MAcChl IPy3a H FECTHOCTH NPYHHHE 1
HE3aBHCHMOCTE OT AMIUIHTY/I6I MANBIX KoNeGaHuii, NPAMONHHEHHOE PAclPOCTPAHEHHE CBETA, Pa3foskeHue GENOro CBETA B CHICKTP,
H3yUEHHE CBONCTB M30OPAXKEHHA B TMUIOCKOM 3epKaie M CBOMCTB W300paKEHHA npeaMeTa B cobupaiowied nnHie, HabnoacHe
CIUMIOLIHEIX W MHEHYATHIX CIEKTPOB H3MYHEHiA): CAMOCTOATENBHO cOBMpaTh YCTAHOBKY i3 H3GbITOYHOrO Habopa 0BopyAOBaHIIs.
OMHCHIBATE XOO ONKITA W 270 PE3yNeTAaTkL, dmpMyanunm BRIBOJIEL,

MpPOBOAKTE MPH HEOOXOAMMOCTH CEPHIO MPAMBIX H3MEPEHHH, ONPENEnAn CpeiHee 3HA4eHHE H3MEPAEMON BeNMUMHBL ((PoryeHne
pacetosnne co0Hpaioleil JInH3bl), 000CHOBBIBATE BBIDOP croco0a HIMEPEHHA (H3MEPHTEIBHOO npubopa);

[POBOMIHTE HMCCMEA0BAHHE 3ABHCHMOCTER (H3UMECKHX BEWYHH C HCNOMBIOBAHMEM MPAMBIX H3MEPEHHH (3ABHCHMOCTL MyTH O
BPEMEHH TIPH PABHOYCKOPEHHOM JBHKEHHM 03 HayameHOH CKOpOCTH, MepHoja konefaHHi MaTEeMATHYECKOrD MafTHHER 0T
JNHHE! HHTH, 38BHCHMOCTH Yria OTPRIKEHHA CBETA OT YIrlla ManeHHa M yrna npenoMneHna oT yrna ﬂ-ﬁ.ﬂ.ﬁHllﬂ).‘ TNaHIpOBAaTL
HCCNEAOBAHNE, CAMOCTOATENBLHO CODHMPAT: YCTAHOBKY, (MKCHDOBATE Pe3YNLTATEI TOMYHEHHON 3aBHCHMOCTH dirznueckiy
BENHHHH B Brae TalauL H rpaMKOB, AENaTh BbIBOAbI N0 PE3y/IbTATAM HCCNEN0BAHHSA,



[POBOIMTE KOCBEHHBIC H3IMEPEHHA (QHIHHECKHX BENHHIH (cpemmas ckOPOCTE H YCKOPEHHE TEma MpH PaBHOYCKOPUHEOM
IBIKEHHH, YCKOPEHHE CBOGDIHOr0 NajeHus, #ECTKOCTE MPYAHHEL, k03(QhHLHEHT TPEHHA CKOMBKEHNA, MEXaHHHECKA paboiu o
MOIIHOCTB, YACTOTA M fepHO KoNeGaHii MaTeMATHYECKOT0 1 NPYHHHHOIO MaATHHKOB, onTHYEcKan cuna cobuparomedl MiHsn.
paTHOAKTHBHEI (JOH): TIAHHPOBATE H3MEPEHHA, CODMPATL IKCMIEPHMEHTANBHYIO YCTAHOBKY M BBIMOMNHATE HIMCPEHILL. CACIYI
NPE/UIOKEHHOI HHCTPYKLHMH, BLIYHCIIATH 3HAUEHHC BEHYHHGL H aHAIH3HPOBATE MOYYEHHBIE PE3Y/IBTATHL C YHETOM 3aiaitiofi
NOTPEUHOCTH H3MEPEHUI;

CcoGIIONATh NpaBKNa TeXHHKH Ge30MacHOCTH npi pafoTe ¢ naBoparopHbim 0G0pyIOBAHAEM,

pa3nuyaTL OCHOBHBIE MPH3HAKH H3YHEHHBIX (DH3HYECKIX MOJENEH: MATCPHANBHAA TOUKA, aBcomoTHO TBEPIOE TEN0, TOHCHHLI
HCTOUHME CBETA, 7Tyd, TORKAs MH3E, IAHEeTapHas MOJEb TOMA, HYKJIOHH&S MOACIb ATOMHOIQ Aapa;

XapaKTepH3IOBaTE MPHHLIMIE! AEHICTBHA HIYUEHHBIX npiGOpoB H TEXHIUECKHX YCTPOHCTB ¢ OMOPO HA HX OMHCAHKI {B TOM wHCHE:
CHIHOMETp, NATUHKM TONOMKEHNS, PACCTOAHMA M YCKODEHHHA, pakera, dX0/oT, oukH, mepuckon, QoToannapar, ONTHYECKHE
CBETOBOIbL, CIEKTPOCKON, A03HMETP, kamepa Biilbcona), Hemoe3ys 3HaHHT 0 cRoficTBax (H3HYECKIX ABJCHHIT H HEOOXOANMBIE
(HHIMHECKHE 3AKOHOMEPHOCTH,

HCMONB3I0BATE CXEMbl M CNEMATHHHBIE DPHCYHKH H3YHEHHBIX TEXHHHECKHX YCTpOMCTB, M3MEPHTENbHBIX Mpudopos H
TEXHONOTHYECKHX MPOLIECCOB NPH PElleHnH YIeGHO-NPAKTHHECKHX 3a/a4, OMTHHECKHE CXEMBI UL MOCTPOEHMA M300pazkeHuii B
M0CKOM 3epKane M cOOHPAIOILET JHHIE]

NpHBOAMTE TPHMCPB!  (HAXOAHTH nndiopMalyio 0 MNpHMepax) TPAaKTHYECKOr0 HCrONb3OBaHH:A (hu3HuecKUX  3HaHNA B
[OBCENHEBHOl JkH3HH AnA ofccnedenns Gesonacwoctd npu ofpamenni C npuGopaMH M TEXHHHECKHMH YCTPOHCTRAMI,
COXpaHEHHs 3A0POEBA H CODMIOACHHA HOPM 3KOJIOTHYECKOTO MIOBCACHHA B OKpyzKalomei cpene;

OCYIIECTRASTE NMOHCK HH(OPMALHK (UIHUECKOTO COAEPIKAHMA B MnTepHeTe, caMoCTOATENBHO GOPMYNHpYa TOHCKOBLIH 3anpoc.
HAXOJMTE MyTH OMPEIENeHis A0CTOBEPHOCTH MOJIy4eHHO WHGOPMALMK HA OCHOBE MMEIOMIMXCA 3HAHMH M JOMOJIHHTC LI
HCTO4HHKOB]

HCMOJIE30BATH NPH BHIMOMHEHHH y4eGHEIX 3a1aHuii HAYYHO-TIONY/APHYIO IHTEPATYPY (u3HYecKOro cofepXaniis, Crparoihie
MaTepHanbl, pecypeki ceTi MHTepueT, BAajeTs npHEMaMi KOHCTEKTHPOBAHHA TekcTa, npeobpazopanna HHpopMALN 13 00T
IHAKOBOH CHCTEMBI B APYTYIO,

€030ABATE COBCTBEHHBIE MUCHLMEHHBIE H YCTHBIE COODIIEHNs HA OCHOBE MHGBOPMALMA H3 HECKONBKHX HCTOUHHKOB (DHIHUCCKOL0
coiepricausl, MyG/H4HO NPEJCTABMATE PE3YNLTATb MPOCKTHON MK MCCNEORATENBCKOH HEATENLHOCTH, APH YTOM IPanOliiG
HCTIONB30BATH M3YMeHHBIH MOHATHIiHbIL annapar H3yuyaemoro pasnena QHINKH i COMPOBOXNATL BRICTYILAEHUE TIpe3citatiiei ©
yu&TOM 0COOERHHOCTE!H ayANTOPHH CBEPCTHHKOB.
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