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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usnke Ha ypoBHE OCHOBHOTO OOIEro o0pa3oBaHUS COCTABJICHA Ha
OCHOBE MOJIOKCHUH 1 TPpeOOBAaHUM K pe3yJibTaTaM OCBOSHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBatensHOM mporpammbl, npeactaBieHHbix B ®I'OC OO0O, a Ttakxke ¢ yuérom
dbenepanbHOl paboueid mporpaMMbl BOcTUTaHWS W KOHIEMIUK TpemnogaBaHns yueOHOTO
npeamera «Ouzukay.

Conepxxanve  mporpamMmbl 1o (u3mke  HampaBiaeHO ~Ha  (opMHpOBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYUYAIOMIMXCA W OPTaHHM3AIUI0 M3ydeHUs U3k Ha
NEATENBHOCTHON OCHOBE. B mporpamMme 1o (u3nKe YyUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO
npeaMeta B peanmmzanuu TpeboBannit ®I'OC OOO Kk mIaHUPYEMbIM JIMUHOCTHBIM H
METANpPE/IMETHBIM ~ pe3yjbTaTaM  OOY4YEHHs, a TaKKE  MEXKNPEAMETHbIE  CBS3H
€CTECTBEHHO-HAYUHbIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00IIEro 00pa30BaHus.

[Iporpamma mo ¢u3rke ycTaHABIMBACT PACTIPEACIICHIE YUEOHOTO MaTeprajia mo roiam
oOydeHmst (MO KJjaccam), TpeaaracT MPUMEPHYIO TOCAEAOBATEIHPHOCTh HM3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS TMPEIAMETHOTO COJAEPXKAHUSA M YUYETE BO3PACTHBIX
0COOEHHOCTEHM 00YyUarOITUXCH.

[Iporpamma mo ¢usmke pa3paboTaHa C TENBIO OKa3aHWS METOJWYECKOH TOMOIIA
YUUTEINIO B CO3IaHMU Pabouel MporpaMmbl Mo yueOHOMY MPEAMETY .

Ousnka ABJISETCA CUCTEMOOOPA3YIOIIMM Il  €CTECTBEHHO-HAYUHBIX  yUEOHBIX
MPEAMETOB, TOCKOJbKY (DM3WYECKHE 3aKOHBI JIEXKAT B OCHOBE TPOIECCOB W SIBJICHUM,
WU3ydaeMbIX XUMHCH, OMOJIOTHEH, acTpoHOMUEH U (pr3udeckoit reorpadueii, BHOCHT BKJIaJ B
€CTECTBCHHO-HAYUHYIO KApTUHY MHpA, MNPEAOCTaBIAeT Haubojiee SCHbie 00pasilbl
MPUMEHEHUS HAYYHOrO0 METOAA TMO3HAHUA, TO €CTh Cnoco0a MOIYyYEHUs] JOCTOBEPHBIX
3HAHWUU O MUPE.

Opna 13 TIaBHBIX 3a7a4 (GU3HUECKOTo 00pa3oBaHusA B CTPYKTYpe 00Iero oopa3oBaHus
COCTOUT B (POPMHUPOBAHWH €CTCCTBEHHO-HAYYHOHW TPAaMOTHOCTH W HMHTEpEca K Hayke y
00yYaroIIuXCA.

Nzyuenne ¢usukn Ha 0a30BOM YpPOBHE TMPEANOJAracT OBJAJCHUE CIICAYIOMAMHA
KOMIMETEHTHOCTSAMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJICIOBAHUS;

e UVHTEPOPETUPOBATh JAHHBIE M MCHOJIb30BATh HAYYHBIC J0KA3aTEJIbCTBA IS
MOJIYYEHHUS BBIBOJOB.

Iemn m3ydenus (GHU3UKM Ha YPOBHE OCHOBHOI'O OOINEro 0Opa30BaHMS OINPEACICHHI B
Konnenuuu npenonaBanua yueOHoro mnpeamera «@Pusnka» B 00pa3oBaTEIbHBIX
opranuzanuax Poccuiickoit deaepanuu, peaausyroliuX OCHOBHBIE 00111€00pa30BATEIIbHbBIC
nporpammbl,  yTBEep:KAEHHOW pemieHneM Kosmermn  MuHHCTepCcTBA  MPOCBEIIECHUA
Poccuiickoii ®eaeparun (mpotokod ot 3 nekadps 2019 r. No [1K-4Bh).

Heaun uzyuyenus ¢pusukn:



e TMpPUOOPETEHUE HWHTEPECA W CTPEMIJICHHWS OOYYAOMMXCA K HAYYHOMY HW3YUCHHIO
MIPUPOIBI, PA3BUTHE WX UHTEIICKTYATBHBIX U TBOPUECKHAX CIIOCOOHOCTEHH;

e pa3BUTHE TIPEACTABJICHUW O HAYYHOM METOJAC TMO3HAHWSA W (HOPMHUPOBAHHE
HCCIIE0BATEIFCKOTO OTHOMIEHUS K OKPYKAIOITUM SBJICHUSM;

o (QopmMupoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa HW3YYeHUS OCHOB
CTpOEHUS MaTepuu v (yHIAMECHTAIbHBIX 3aKOHOB (PU3HKH;

o (QopmMupoBaHWEe TPEACTABICHWA O PO (UBMKK I8 Pa3BUTHS  JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHIA;

e pa3BUTHE TPEACTABICHUNH O BO3MOXHBIX cdepax Oymymel npodeccnoHaTbHON
NEATENBHOCTH, CBSA3aHHOW ¢ (DU3HMKOW, MOATOTOBKA K JajbHEHIIeMy OOyYeHHIO B
3TOM HaIpaBJICHUH.

JlocTkeHne 3THX TIENeW MporpaMMmbl MO (PU3WKE HA YPOBHE OCHOBHOTO OOITETO

00pa3oBaHuA 00ECTICUMBACTCS PEIICHUEM CIICAYIONIUX 3aAa4:

e TMpUOOPETEHHE 3HAHWK O AWUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHMUECKHX,
TETJIOBBIX, JIEKTPUICCKAX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUASAX,

e TMpUOOPETEHHWE YMEHUH OMUCHIBATH W OOBACHATh (DU3MUCCKUE SBJICHUA C
WCITOJIb30BAHUEM TIOJTYUCHHBIX 3HAHUM;

e OCBOCHHE METOJOB PEIICHUS MPOCTCHUINUX PACUETHBIX 3a7a4 C WCMOIb30BAHUEM
(hM3UUEeCKIX MOJIENICH, TBOPUSCKUX W MTPAKTUKO-OPUEHTHPOBAHHBIX 3314,

e pa3BUTHE YMEHHWIN HAOMIOAATh TPHUPOJHBIC SBICHUS W BBITIOJHATH OTBITHI,
nabopaTopHbie PabOTHl W IKCIEPUMEHTATBHBIE WCCIICTOBAHUSA C HCIIOH30BAHUEM
HU3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE NPHEMOB PaboTHl ¢ MHpOpMaIuel (PU3HUESCKOro COACpPKAHMS, BKITFOYAs
WHDOPMAITMIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIA3 W KPUTHUIECKOE
OllCHUBaHHWE WH(HOPMAIIHH,

e 3HAKOMCTBO cO cdepamMu TPOPECCHOHAIBHOW JEATCIIBHOCTH, CBS3aHHBIMH C
(v3uKON, W COBPEMECHHBIMH TEXHOJIOTHSAMH, OCHOBAHHBIMH Ha JOCTHXKEHUAX
(hm3rUeCcKoi HAyKH.

Ha m3yuenne ¢usuku (6a30BbIH YPOBEHB) HA YPOBHE OCHOBHOTO OOITETO 00pa3oBaHMs

orBoauTca 238 yacoB: B 7 knacce — 68 yacoB (2 uaca B Henemo), B 8 kinacce — 68 vacos (2
yaca B Hememo), B 9 wmacce — 102 waca (3 waca B HE;ENO).

[Ipennmaraempiii B mporpaMme 1o (U3MKE MEPEUCHb JTA0OPATOPHBIX PabOT M OIBITOB
HOCUT PEKOMEHAATENIbHBIN XapakTep, YUHUTENb AENAeT BHIOOp MPOBEACHUS Ja0OPaTOPHBIX
padoOT W OMBITOB € YYETOM MHAUBHAYAIBHBIX OCOOCHHOCTEH OOYyUaloIuxcs, CIHCKa
AKCIEPUMEHTAIBHbBIX 33/J]aHUi, TPEAJIaraéMbiX B PaMKaX OCHOBHOTO TOCYJApPCTBEHHOIO
sK3aMeHa 1o (PU3HKE.



COJAEP)KXAHME OBYUYEHUSA
7 KIIACC

Paznen 1. ®usuka v €€ pojib B MO3HAHUM OKPY KAIOLIEro MHpa.

®usuka — Hayka o0 pupoae. SABieHus npupoasl. OU3NUYECKUE SBIICHUSA. MEXaHUUYECKHUE,
TEIJIOBBIE, ANIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Ouznueckne BenmmuuHbl. M3Mepenne dusmueckux BenwumH. Dusnueckue MPUOOPHI.
[TorpemHoCcTh M3MEpPEHUl. MeXTyHapOoagHas CUCTEMA €IUHULL.

Kaxk ¢m3nka u npyrue ecTeCTBEHHBIE HAYKW M3Y4aloT MPUPOoay. EcTecTBeHHO-HAYYHBIH
METOJi MO3HAHUS. HAOJIOACHUE, MOCTAHOBKA HAYYHOIO BOIMPOCA, BBIJABUKEHUE THUIOTE3,
AKCIEPUMEHT MO TMPOBEPKE THUIOTE3, OO0BSACHEHHE HAOMOAaeMoro spjaeHud. OnucaHue
(hM3UUECKNX ABJIICHUM ¢ TIOMOTIBIO MOJICTIEH.

Hemoncmpauuu.

1. MexaHHuueCKue, TEMIOBBIC, JICKTPUUECCKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUA.

2. Owusnueckre TpuOOPHI U MPOIIEAyPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM 1 TA(PPOBBIM

pudopoM.

JlabopamopHhyvie padbomol u onvimol.

1. OnpeneneHue LEHbI ACJICHUS IKAIbl U3MEPUTEIBHOTO MpUbdopa.

2. H3mepenune paccrosHuii.

3. HM3mepenne o0béMa JKUAKOCTH U TBEPAOTO TeNA.

4. OnpeneneHue pa3MepoOB MaJIbIX TEJL.

5. M3Mepenne Temmeparypsl NpU MOMOIIM KUJKOCTHOIO TEPMOMETPA W JIaTYMKA

TEMMEPATYPHI.
6. IlpoBeaeHue ucciaeqoBaHUsA MO MPOBEPKE THMOTE3bl: NAJLHOCTh MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, UeM OOJIbIIE BHICOTA MYCKA.

Pa3znen 2. IlepBoHayajibHbIE CBeAeHNsI 0 CTPOEHHH BellecTBA.

CrpoeHue BellleCTBA: aTOMbl M MOJICKYJIbI, WX pa3Mepbl. ONbITH, J0Ka3bIBAIOIINAE
JMCKPETHOE CTPOCHUE BEILIECTBA.

JIBukeHue yactuil BeiiecTBa. CBA3b CKOPOCTH JBHUKCHUS YACTHI[ C TEMIEPATypOH.
bpoynoBckoe aswkenue, nuddysus. BzanMmoaelcTBue dacThIl BEMIECTBA: MPUTHKCHUE U
OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH H  TBEPIBIX
(KpUCTALTHUECCKUX) TeJl. B3aMMOCBS3b MEXTy CBOHCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHUeM. OCOOEHHOCTH arperaTHbiX COCTOSTHUN
BOJIbI.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO JABUKEHUS.

2. Habmonenune muddysun.



3.

Ha6J'IIOI[eHI/Ie ﬂBJ’IGHHﬁ, O6’[>$ICH${IOH_[I/IXC$I NPpUTAKCHUCM HJIM  OTTAJIKUBAHHUCM
JacTHull BCIICCTBA.

JlabopamopHhyvie padbomol u onvimol.

1.
2.
3.

Ornenka muaMeTpa atoMa MeTOA0M PSAI0B (¢ UCToNb3oBaHuEM (poTorpaduii).
OnpITHI 110 HAOMIOASHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnsITH IO OOHAPYKEHUIO NEHCTBUS CHJT MOJICKYJIIPHOTO TIPUTSKEHHA.

Pa3znen 3. /IBu:keHue u B3aUMo/IelicTBHE TeJlL.

Mexanuueckoe ABUXKEHUE. PaBHOMEPHOE M HEPABHOMEPHOE JBUKEeHHE. CKOPOCTb.
CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTH 1 BpeMEHU JBUXKCHUA.

SBnenne wHepuuu. 3akoH WMHEpUUU. B3aumopaeicTBUE TeNl Kak MPUYMHA U3MEHEHUS
CKOPOCTH ABWKEHHMS Tel. Macca kak mMepa uHepTHOCTH Tena. [ImoTHocTh BeiecTBa. CBsA3b
MJIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €AMHUILIE 00BbEMA BEILIECTRA.

Cuna kak xapakTepucThka B3aumopeicTBus Ten. Cuja ynpyroctd u 3akoH ['yka.
H3mepeHure cuiibl ¢ MOMOIIBI0 TUHAMOMETpPA. SBJICHHE TATOTCHUS M cwiia TaxkecTu. Cuia
TAXKECTH Ha Apyrux miaHerax. Bec Ttena. HeBecomocts. CriokeHHE CUII, HAMPABJIEHHBIX MO
onHoW mnpsamoi. PaBHopaelcTByromas cui. Cuna TpeHus. TpeHUE CKOJIbKECHHS U TPEHUE
nokos. TpeHue B IpupoAe U TEXHHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6.

Habmonenne MexaHu4uecKoro IBUKECHHS Tea.

H3mepenne ckopoCcTH MPAMONTHHEHHOTO TBUKCHHS,
Habntonenue sBeHUS MHEPIUU.

HaGmronenmne n3aMeHeHnst CKOPOCTH MPH B3aUMOACHCTBUY TEIT.
CpaBHeHHE Macc MO B3aUMOICHCTBHIO Tell.

CrnoskeHre CHJI, HANPABJICHHBIX 110 OJTHOM TIPSIMOM.

JlabopamopHhyvie padbomol u onvimol.

1

Onpenenenne CKOPOCTH PABHOMEPHOTO ABMXKECHHS (IIapUKa B >KUJIKOCTH, MOJCIH
ANMEKTPUUECKOTO aBTOMOOMIIA M TaK Jajiee).

Onpenenenne CpeaHe CKOPOCTH CKOIBXKEHHUS OpyCka WM IMapUKa MO HAKIIOHHOM
MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeENA.

OnBITHI, JEMOHCTPUPYIONIHNE 3aBUCUMOCTD pacTsikeHUs (aedhopManun) MPy>KAHBI OT
MPWIOKEHHOU CHJIBI.

OnBITHI, AEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI TPCHUS CKOJIbKEHHSA OT Beca Tela
¥ XapaKTepa COMPUKACAFOIITUXCS TTOBEPXHOCTEH.

Paznen 4. /laByieHue TBEPABIX TeJl, KMIAKOCTEI U ra3oB.

NaBnenne. CnocoObl yMEHBIICHHS U YBENWYEHUS JAaBjieHus. JlaBiaeHue rasza.
3aBUCUMOCTD JaBJICHUA ra3a oT o0b&Ma, TemmepaTrypbl. llepenaua maBiaeHUs TBEPIABIMHU
TellaMH, KUJAKOCTAMHU U razamu. 3akoH llackasd. [TneBmarnueckue MamvHbl. 3aBUCUMOCTD



JABJICHUS KUAKOCTU OT TNyOuHbl. [ mapocrartnueckuii napaaokc. Coobmaromumecs coCy/abl.
['mapaBnuyecKkne MEXaHU3MBI.

Atmocdepa 3emiu u atMocdepHOe naBiicHHe. [IpHUrMHBI CYIIECTBOBAHMS BO3AYIMTHOM
obomoukn 3emu. OneiT Toppuuerm. M3mepenne atmocdepHOTro maBiaeHUsA. 3aBUCHMOCTh
aTMOC(EepPHOTO JaBJCHUS OT BBICOTHI HaA ypoBHeM Mops. [lpubGopsl ama w3MepeHus
aTMOc(epHOTo TaBJICHMUS.

JleficTBre KHWAKOCTM W Ta3a Ha TOTPY)XEHHOE B HHUX Teo. Bwitamkuparorias
(apxumenoBa) cuia. 3akoH Apxumena. [[maBanne ten. Bo3ayxomnaBanue.

Hemoncmpauuu.

o Uk w N e

~

3aBUCUMOCTbH ABJICHUA T'a3a OT TEMIIEPATyPhI.

[lepenada maBaeHUS KUAKOCTHIO U TA30M.

CooOmmaroryecs CoCyabl.

['mapaBnuuecknii npecc.

[IposiBnenue aeicTBUS aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BHITAIKHUBAIOMIEH CHJIBI OT 00BbEMA TOTPYKEHHOW YACTH Tella H
TJIOTHOCTH YKHJIKOCTH.

PaBeHCTBO BHITATKABAOIIEH CHITBI BECY BRITCCHCHHON KUIAKOCTH.

YcnoBue TmaBaHWA TEN. TUIABAHWE WJIM TIOTPY)KEHHUE TENI B 3aBUCHUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH TENa W KUTKOCTH.

JlabopamopHhyvie padbomol u onvimol.

1

Hccnenoanne 3aBUCMMOCTH Beca Tela B BOJAE OT oObEMA MOTPYKEHHOW B
YKAJIKOCTB YaCTH TEA.

OnpeneneHue BHITATKUBAIOIICH CHJIbI, JCUCTBYIOIIECH HA TENO, MOTPYXKEHHOE B
KAJIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHIIBI, ACHCTBYIOIIEH HA TEIO B
YKAJKOCTH, OT MACCHI TEJIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKWBAIOIIEH CHUIIbI, JEHCTBYIOIICH
Ha TEJIO B XUAKOCTU, OT 00BbEMA MOrPYKEHHOW B MKUJKOCTh YacTH Tejda U OT
TUIOTHOCTH JKUIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHWE JIOAKA M OIPENEICHUE €€
rPy30IIOABEMHOCTH.

Pa3zaen 5. PaGora u MomiHOCTb. DHeprus.

Mexanuueckasa padbota. MoIIHOCTS.

[TpocThie MexaHU3MBbI: pbiyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuyio paBHOBecHs
peiuara. lIpumeHeHHe mpaBWiia paBHOBECHS pblyara K OJOKY. «30J0TO€ MPABUIION
mexanuku. KITJ[ npocTeix Mexanu3MoB. [IpocThie MexaHU3Mbl B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTmueckas W TOTCHUMaIbHasd »Heprud. [IpeBpamenue
OJIHOTO BUJIA MEXAHWYECKOU SHEPTUU B IPYTOi. 3aKOH COXPAHEHUA SHEPIUU B MEXAHUKE.

Hemoncmpauuu.



1. [Ipumepbl MPOCTHIX MEXAHU3MOB.
JlabopamopHhyvie padbomol u onvimol.
1. OnpeneneHue padOThl CWIbl TPEHUS TPU PABHOMEPHOM JBWIKEHHUHM TEjla MO
TOPU30HTAJIBHON MOBEPXHOCTH.
2. HccnenmoBanue ycnoBHil paBHOBECHUA pblyara.
3. Usmepenne KII/| HaKkmOHHOM MIIOCKOCTH.
4. M3ydeHune 3aK0HA COXPAHECHHS MEXAaHUYECKON YHEPIUHU.
8 KIIACC

Pa3zaen 6. TerioBbie siBJIeHUS.

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO--KHHETUUECKON TEOPUM CTPOEHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJieKyJd. OnbIThl, MOATBEPKAAIOIIUE OCHOBHBIE MOJIOKEHUA
MOJIEKYISIPHO-KUHETHUECKON TEOPHH.

Mopaenu  TBEPAOro, KUAKOTO W Ta3000pa3HOr0  COCTOSHHMA  BEIIECTBA.
Kpucramnmmueckue n amopdueie tena. OObsCHEHNE CBONCTB Ta3oB, XXHAKOCTEH W TBEPBIX
T€ HAa OCHOBE TIOJIOKCHUH MOJEKYJISPHO--KUHETHUECKOW Teopuu. C(CMmauWBaHuEe U
KanWUIAPHbIE ABJICHUS. TenIoBOe paclIupEHUE U CKATHE.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUIXKCHHUS YACTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHUST BHYTPEHHEH HSHEprud: TEIUionepeaadya u
coBeplieHue padboThl. Buabl Temonepeaaun: TeIIONPOBOJHOCTh, KOHBEKIIMS, U3TyUCHUE.

KonuuectBo TemnoTel. YAelbHAs TEIUIOEMKOCTh BeIlleCTBA. Te€mIOOOMEH U TEIJIOBOE
paBHOBECHE. YPaBHECHHE TEIJIOBOro OanaHca. [ [naBjaeHrue u 0TBEpACBAHUE KPUCTATNTMUECKUX
BEIIECTB. YeiabHas TemnoTa IaBieHusd. [lapooOpa3zoBanue M koHaeHcaiud. HMcmapenue.
Kunenue. YaenpHas Temiora mapooOpa3oBaHusd. 3aBUCUMOCTh TEMIIEPATyphl KHUIICHUSA OT
aTMOc(epHOTo TaBJICHMUS.

BnaxnocTh BO3aYyXA.

DHeprus TOIJIMBA. Y ACNIbHAS TEMI0TA CTOPAHUS.

[Tpunumnel pabotel TemioBbix napuraresied KIIJ[ TermmoBoro asuratens. TemnoBbie
JIBUTATEJA U 3aAIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXPAHCHUS U MPEBPAIIECHUSA SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO JABUKEHUS.

2. Habmonenune muddysun.

3. HaGmoneHue ABieHUN CMauMBAHUS U KAMUJUISPHBIX SBJICHUM.

4. HalOnroaeHue TEIIoBOro pacliupeHust Tell.

5. M3MeHeHue JaBfieHHs ra3a TMpPd U3MEHEHUH OO0bEMA W HArpeBaHUU WU

OXJIAXKJICHUH.
6. IlpaBuna uamMepeHus: TEMIEPATYPHI.
7. Buapl Temonepenaym.



8. OxJlakJIcHUE MPU COBEPILICHUH PAOOTHI.

9. HarpeBanue npu coBepiiieHHH padOThl BHEIITHUMHU CHIIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN Pa3TNUHBIX BEIIIECTB.

11. HabnroieHne KumeHusl.

12. HabnroieHne mocTosSHCTBA TEMIIEPATYPhl MPH TUIABICHUH.

13. Moienn TEIIOBBIX ABUTATEICH.

JlabopamopHhyvie padbomol u onvimol.

1. OnpITel IO OOHAPYKEHUIO ASHCTBUS CHIT MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OnbITH IO BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM MIIM caxapa.

3. OnpIThl 1O HAOMIOACHHUIO TEIUJIOBOTO PACIIMPECHHS Ta30B, XHUAKOCTEH M TBEPIBIX

TE.
4. OmnpeneneHre NaBJICHUS BO3AyXa B OAJUIOHE IIIPHIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro oobémMa u
HarpeBaHus WIN OXJIAKICHUA.

6. IIpoBepka THUIOTE3bl JWHEHMHOM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUJKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIIepaTyphl.

7. HaOmonaeHnve n3aMeHeHus: BHyTPEHHEH SHEPTUU Teja B pe3ysbTaTe TEIUIoNepeaaud U

padOoThl BHEIITHUX CHJI.

8. HccnmenoBanue SBICHUA TEIJI0O0OOMEHA MPH CMEIIUBAHUW XOJOAHOW W TOpsSYeH

BO/IBI.
9. OmpeneneHue KOIWYECTBA TEIUIOTHI, MOJYUYCHHOTO BOJOW MpPH TEIJIOOOMEHE ¢
HarpeThiM METAJUTHYSCKUM LUJITUHIPOM.

10. OnpeaeneHne yaenbHON TEMITOEMKOCTH BEIIIECTRA.

11. MccnenoBanue npoiiecca UCrapeHus.

12. OnpeaeneHne OTHOCUTEIbHOM BIAXKHOCTH BO3AyXa.

13. OnpeaeneHne yaenbHON TEIIOTHI TIaBJICHUA JIbJa.

Paznen 7. JdaekTpuyeckne i MATHUTHbBIE SIBJICHUSI.

Onexktpuzanms Tea. J[Ba poaa 3MeKTpUUSCKUX 3apaa0B. BaanmoaehicTBie 3apsaKEeHHBIX
ten. 3akoH KymoHa (3aBHCHMOCTH CHIJIBI B3aUMOJCHCTBUA 3apsSHKCHHBIX TEJI OT BETUUHHBI
3apAIOB ¥ PACCTOSHUSA MEXKIY TEIAMM).

Onektpuueckoe  mojie.  Hanpsxk€HHOCTh  3jekTpuueckoro  mojd.  [IpuHimn
CYTICPITO3UIIAH JICKTPUUCCKUX TOJIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocutenu snekTpruyueckux 3apsaaoB. DJIEMEHTApHBIM AeKkTpuueckuii 3apsaa. CTpoeHue
atoma. [IpoBOAHUKH M JUAICKTPUKHA. 3aKOH COXPAHECHHS JICKTPHUSCKOTO 3apsa.

ONEKTPUUECKUM TOK. YCJIOBHA CYIIECTBOBAHUS AJICKTPUUYECKOTO TOKa. MCTOUHMKH
MOCTOSTHHOTO TOKa. JIEHCTBUA AIIEKTPUUECKOTO TOKA (TEIIOBOE, XMMHYECKOE, MAaTrHUTHOE).
DNEKTPUUECKUM TOK B )XHIKOCTIX M ra3ax.



Onektpuueckas 1enb. Cuna Toka. OekTpuyeckoe HampsikeHue. ConmpoTHBIICHUE
MPOBOJHUKA. YIEJIbHOE COMPOTHBJIEHUE BellecTBa. 3akoH Oma Ui ydacTKa LENH.
[TocnenoBarenbHOE Y MAPALICIBHOE COCTMHEHUE MTPOBOTHUKOB.

PaGoTta m MOIIHOCTH 3JEKTPHUUYECKOTO TOKa. 3akoH J[koymsi—JleHmna. DaekTpudeckue
LEMH U MOTPEOUTENN AICKTPUUECKON SHEpruun B ObITy. KOpoTKOE 3aMbIKaHUE.

[TocTostHABIe MarHWTHl. B3auMOAeHCTBHE TOCTOSHHBIX MAarHUTOB. MarHWTHOE TOJE.
MarnauTtHoe 1osie 3eMJId U €ro 3HaueHue s Ku3Hu Ha 3emiie. OnbiT OpcTena. MarHutHoe
MoJIE JJICKTPUUECKOro Toka. [IpuMeHeHHWe »>JIeKTpOMarHuToB B TexHuke. JleicTBue
MarHuTHOTO TIOJIA HAa TPOBOJHHUK C TOKOM. OJEKTPOJABHTATEb MOCTOSHHOTO TOKa.
Hcnonb3oBaHue >AEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet  ®Dapanesa. fBjeHWe >AEKTpOMarHuTHOW wuWHAyKumMu. [IpaBuino JleHna.
Onexkrporeneparop. CrnocoObl MOJYYEHUs] SJICKTPHUSCKON SHEPruu. IJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOUHHUKAX SHEPTHH.

Hemoncmpauuu.

DneKTpu3anus Te.

JIBa poja >MEKTPUUECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPAKECHHBIX TEI.
YCTpONCTBO U IEUCTBUE JTEKTPOCKOMA.

DJNIEKTPOCTAaTUUECKAsA UHIYKIIUS.

3aKOH COXPAHCHUS AIEKTPUUECKHUX 3aPAI0B.

[TpoBOIHUKHN U AUAICKTPHKH.

MoaenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUUECKOTO MOJIS.

HNcTouHnKkM MOCTOSTHHOTO TOKA.

O X N o Uk W N

JIeHCTBUA SIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKHU I TOK B KUJKOCTH.
. ['a30BbIl pazpan.
. I3Mepenune cuiibl TOKa aMOepMETPOM.
. I3Mepenune 3ieKTpuIecKoro HampsKeHUsT BOJIbTMETPOM.
. PeocTar u MarasuH COMPOTUBIICHUHN.
. BzaumoieiicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHne HEBO3MOKHOCTH PA3ICJICHUS MOTIOCOB MAarHUTaA.
. MoaennpoBaHHe MarHUTHBIX MOJIEH NOCTOSTHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarautHoe noje Toka. DJIeKTPOMArHmT.
. JleficTBHE MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATENh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABICHUAS SIEKTPOMArHUTHOW MHIAYKIIVH.
. OnpiTer @apajes.
. 3aBUCUMOCTb HAIMpPAaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUA.
. DJEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

N NN N NN R B B B R B R R R
U B W N B O W W N O U M W N B O
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JlabopamopHhyvie padbomol u onvimol.

1. OnbIThl O HAOTIOACHUIO SJICKTPU3ALNK TEJI MHAYKIIMEH U MTPU CONPUKOCHOBEHUHU.

2. HccnenoBanue neHCTBUS 3JIEKTPUYECKOTO MOJIA HA MPOBOJHUKHU U AUSICKTPUKH.

3. COopka v npoBepka padoThl AAEKTPUUECKON 1IEMU MTOCTOSTHHOTO TOKA.

4. V3MepeHue U peryaIupoBaHUE CUJIbI TOKA.

5. HM3MepeHue u peryiupoBaHue HAMPSKEHHUS.

6. MccnenoBanme 3aBUCMMOCTM CHJIBI  TOKQ, MAYLIETO YEpe3 PE3HUCTOP, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKCHUS HA PE3UCTOPE.

7. OnpiThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  AJICKTPUUYECKOTO  COMPOTUBIICHUS
MPOBOJHMKA OT €r0 JJIMHBI, TJIOAX MTONEPEYHOr0 CEYEHUA U MaTeprala.

8. IlpoBepka mpaBwia CIOXKEHUS HAMPSIKEHWH MPHU MOCJIEA0BATEIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBujia jisi CUJIbl TOKA NPH NAPALIETBHOM COEAUHEHUN PE3UCTOPOB.

10. Onpeaenenre padOTHI IEKTPUUECKOr0 TOKA, UAYIIETr0 Yepe3 PE3UCTOP.

11. OnpeaenieHre MOIIHOCTH AJIEKTPUUYECKOT0 TOKA, BBIAEISIEMON HAa PE3UCTOPE.

12. UccnenoBanme 3aBUCUMOCTHY CHJTbI TOKA, UYIIETO YEPE3 JaMIIOUKY, OT HAMPsHKEHUS
Ha HEW.

13. Onpenenenue KI1/[ narpeBatens.

14. UccnenoBaHe MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. U3ydeHre MArHUTHOrO MOJS MOCTOSHHBIX MArHUTOB TNPU KX OOBEAUHEHUH U
Pa3IeIICHNH.

16. UccnenoBanue AEHCTBUS SJICKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS KATYIIIKU C TOKOM
Y MarHWuTa OT CUJIbl TOKA U HAMPABJICHUA TOKA B KATYIIKE.

18. I3ydeHue AeHCTBHUS MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHCTpyrpoBaHue 1 u3yueHue padoThl SJIEKTPOABUTATENS.

20. U3mepenne KIIJ1 snexkTpoaBurarebHONM yCTAaHOBKH.

21. OOBITH MO UCCAEAOBAHUIO SIBJICHUA AJICKTPOMArHUTHOW MHAYKIMU: UCCIACIOBAHUE
W3MEHECHHUM 3HAUEHUS U HATPaBJICHUA UHAYKIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJIeHHSI.

Mexaandueckoe ABKeHHE. MaTtepuanpHas Touka. Crcrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWUECKOro ABMXKEHUA. PaBHOMepHOE mnpsMonmHEHOe nBIkeHHE. HepaBHOMEpHOE
npsMoInHEHOe aBrkeHHE. CpenHsiss 1 MTHOBEHHAs CKOPOCTh Tejia IPH HEPAaBHOMEPHOM
JBUKEHHHU.

Yckopenne. PaBHOyCKOpeHHOE NpPsAMOJUHEHHOE ABrkeHHe. (CBOOOMHOE mMaacHHE.

Oneite! [anmuiies.
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PaBHOMEpHOE NBHXKEHME MO OKPYXHOCTH. [lepnoa n yacrora obpaiieHus. JInnernas u
YIJIOBasA CKOPOCTH. LIEHTPOCTpEMUTENBHOE YCKOPEHUE.

[Tepseiii 3akoH Herotona. Bropoit 3akon Herotona. Tpertuii 3akon HeroTona. [IpuHiun
CyNEPIO3ULIANA CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa TPEHUA
MOKOSI, APYTHUE BUbI TPEHHUS.

Cuna TSXKECTH W 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHUE CBOOOJHOrO TMAJICHHUS.
IBuxkenne mnadetr Bokpyr Comuima. Ilepas kocMmuueckas ckopocTh. HeBecoMocTh u
MEPETPY3KHU.

PaBHOBecHe maTepualibHOM TOUKHA. AOCONIOTHO TBEPAOE Teso. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO BpaiieHus. MomeHT cunibl. LleHTp TskecTw.

Nmnynbe tena. U3menenne umnyibea. MMmynbse cumbl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktnBHOE ABMKEHUE.

Mexanuueckada padoTta U MOIIHOCTb. PaboTa cuil TAxkeCcTH, ynpyroctu, TpeHus. CaA3b
sHepruu v padoThl. [loTeHIManbHAs SHEpPrus Teja, NOJHIATOrO Hal MOBEPXHOCTHIO 3€MIIH.
[loreHumanbHasds »HHeprua Cxkarod npyxkuHbl. KuHernmdeckas »sHeprus. Teopema o
KUHETUYECKON SHEPruu. 3aKOH COXPAHEHUA MEXaHUUECKON SHEPTUM.

Hemoncmpauuu.

1. HaOmtoneHune MEeXaHWYECKOro ABUKEHHUA TeJIa OTHOCUTEIbHO PA3HbIX TEJI OTCUETA.

2. CpaBHeHME MYTEH U TPACKTOPHUM ABUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIbHO
pas3HbIX TEN OTCUYETA.

H3MepeHune CKOpOCTH U YCKOPECHUS MPSIMOIMHEHHOTO IBUKEHHS.
HccnenoBanmne mpru3HaKoB PaBHOYCKOPEHHOTO JBHIKEHUS.
Habntonenue ABMIKEHUS Tea MO OKPYKHOCTH.

o vk~ w

HaOntonenne MexaHWYECKUX SBJICHWH, MPOUCXOAAIIMX B CHCTEME OTCUéTa

«Tenexkay mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JABMXKEHUM OTHOCHUTEIIBHO

kabuHeTa (pu3uKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJia OT MACChl Tela U JSHCTBYIOIICH HA HETO CHUJIBI.

8. HaOmoaeHue paBeHCTBA CUJI IPU B3aUMOACHCTBUM TEJI.

9. HM3MeHeHue Beca Tesa Mpu YCKOPEHHOM JIBUKCHUU.

10. [Tepenaua ummnysbca Mpu B3auMOJEHCTBUM TEN.

11. [IpeoOpazoBaHus SHEPTUM MPU B3AUMOJACHUCTBUU TEN.

12. CoxpaHeHHe UMMYJIbCA TTPH HEYTIPYTOM B3aMMOJCHCTBHUMN.

13. CoxpaHeHHe UMITYJIbCa MPU A0COTOTHO YIIPYTrOM B3aUMOICHCTBHUHU.

14. HabnroieHrEe peakTUBHOTO JIBHKEHHUS.

15. CoxpaHeHHEe MEXaHUYECKOM SHEPTUH TP CBOOOTHOM TaICHUH.

16. CoxpaHEHHE MEXaHMYECKOM HHEPrud TMpU JBHXKECHHM Tela ToJ ACHCTBUEM
MPYKUHBI.

JlabopamopHhyvie padbomol u onvimol.
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10.

11.

KoHcTpynpoBanue TpakTa Ui pa3roHa W JATBHEHUINETO0 PAaBHOMEPHOTO JBMXKCHUS
IapHUKa WA TEJICKKH.

Onpenenenne cpenHell CKOPOCTH CKOJIBKCHHS Opycka WM JIBFOKCHHA ITapHWKa TI0
HAKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOPEHHS Tena NPH PaBHOYCKOPEHHOM ABMKEHWHM IO HAKIIOHHOM
TUIOCKOCTH.

HccnenoBanme 3aBUCHMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JBHKEHUH
0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUMOTE3BI: €CITH MPH PABHOYCKOPEHHOM JBH)KCHMH 0€3 HadaIbHOMN
CKOPOCTH TIyTH OTHOCATCS KaK PsAJ HEYETHBIX YKCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHU OJMHAKOBHI.

HccnenoBanmne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKECHHS OT CHIIBI HOPMAJbHOTO
JIABJICHUS.

Onpenenenne kodhPunrenTa TPEHUS CKOIBKCHHS,

Onpenenenue ;KECTKOCTH MPYKUHBI.

Onpenenenne pabOThl CHJIBI TPEHHWS TPH PABHOMEPHOM JABMXKCHHHM Tea TI0
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIPYTOCTH TPH TMOABEME TPy3a C HMCIOIH30BAHHEM
HETMOABMYKHOTO W TOJBHXKHOTO OJIOKOB.

Wzyuenune 3akoHa COXpaHCHUS SHEPTHH.

Paznen 9. Mexannueckue KoJ1€0aHHS H BOJIHBI.

KonebarenpsHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKK KOJICOAHWM: MEPHO, YacToTa,
aMITUTyAa. MaremMaTHdecKuii W TPY)KHMHHBIM MasaTHHKHW. [IpeBparieHre 5SHEprud Ipu
KO0J1e0aTeIbHOM IBHIKEHUH.

3aryxaromue KoieOanusa. BeiHyxkaeHHble KoneOanusa. Pe3onanc. MexaHudeckue
BOJiHBI. CBOMCTBA MexaHWUYeCKUX BOJIH. [IpomoapHbIe M monepeyHble BOJHBI. [[TMHA BOJHBI
U CKOPOCTh €€ pacmpocTpaHeHusa. MexaHWuecKue BOJHBI B TBEPAOM Tele, CEHCMHUUECKHE

BOJIHBI.

3Byk. ['poMKocTh 3ByKa 1 BhicOoTa TOHA. OTpaxkeHue 3Byka. IHGpa3Byk u yIbTpa3ByK.
Hemoncmpauuu.

1
2
3
4.
5
6.

Habntonenue konebanuii Tei noa IEHCTBUEM CHUIIBI TAKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

Habntonenue BoIHYXICHHBIX KOJIEOAHUH U pe30HAHCA.

PacnipocTpanenne mpoaoapHBIX U TIOTIEPEIHBIX BOJIH (HA MOJIEITH).

HaGmronenmne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HAHC.

JlabopamopHhyvie padbomol u onvimol.

1.
2.

OnpeneneHue 4acToThl U MEPUOA KOJeOaHU MaTEMAaTUYECKOTO MAATHHKA.
OnpeneneHue 4acToThl U Nepruoaa KojaeOaHui NPy KUHHOTO MasiTHUKA.
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7.

Hccnenosanue 3aBUCUMOCTH TIEpHoa KOJeOaHHWM MOJABEIIICHHOIO K HUTH Tpy3a OT
JUTUHBI HATH.

Hccnenosanue 3aBUCUMOCTH TIEpHO/ia KOJeOaHUH MPYKWUHHOTO MasTHHKA OT MacChl
rpysa.

IIpoBepka HE3aBHCHMMOCTH TepHoaa KoneOaHUi rpys3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OnpITHI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTH TI€pHOJa KOJCOAHUM MPYKHMHHOTO
MasTHUKA OT MACChI Tpy3a U KECTKOCTH MPYKUHBHI.

H3mepenure yckopeHus CBOOOIHOTO MaACHUA.

Pa3zaen 10. DaekTpoMarHuTHOE 1MoJie U 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHuTHRIC BOMHBI. CBOWCTBA AJIEKTPOMArHUTHBIX
BoyiH. [llkama snexkTpoMarHUTHBIX BOJNH. Mcmonp3oBaHWE SIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBA3MU.

DnekTpoMarauTHas mpupoaa ceera. CkopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1.
2.

CaoiicTBa 371€KTPOMArHUTHBIX BOJTH.
BonHOBEBIE CBOWCTBA CBETA.

JlabopamopHhyvie padbomol u onvimol.

1

H3yuenune CBONCTB AMEKTPOMArHUTHBIX BOJTH C TIOMOTIIBIO MOOHMITEHOTO TeNedoHa.

Paszaen 11. CBeToBble siBJIEHMSL.

JlyueBaa monens ceera. Mctounuku cBeta. [IpsamMoarHEHHOE pacOpOCTPAHEHHUE CBETA.
3armenusa Connia u Jlynel. OtpaxkeHue ceeta. [Lnockoe 3epkaio. 3aKkOH OTPaKEHHS CBETA.

[Ipenomnenue ceta. 3aKOH TPEIOMJICHHS CBeTa. [lolHOE BHYTpPEHHEE OTPaKCHHE
cBeta. Mcnonmp3oBaHue MOTHOTO BHYTPEHHETO OTPAXKCHHS B OTITUYECKUX CBETOBOAX.

Jlunza. Xon nyuert B nuHze. Ontudeckas cucrema ¢oToarmapara, MAKPOCKOTA H
Teneckona. a3 kak onrudeckas cucreMa. bim3opykoCTs U TaTbHO30PKOCTh.

Paznoxenune Oenoro ceera B cnektp. Onbitel HetoToHa. CloKeHHE CHEKTPAIbHBIX
nBETOB. /lucnepens ceera.

Hemoncmpauuu.

W X N oA W N

[TpssMonuHEHOE pacnpoOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTrueckuil CBETOBO/I.

Xon nydeit B coOuparoen JuH3e.

X0/ Tydeil B pacCEeMBAIOIICH JIMH3E.

[Tonyuenne n300pakeHUH ¢ TOMOIIBIO JTUH3.

[Tpuntun aeiicTeus poroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Monens riaza.
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11. Paznoxenue 6eoro cBera B CEKTP.
12. [Tonydenue Oeoro cBeTa IpH CIOKESHHH CBETA Pa3HBIX IIBETOB.
JlabopamopHhyvie padbomol u onvimol.

1.
2.

N o vk

HccnenoBanme 3aBUCUMOCTH yTJIa OTPAXXEHUS CBETOBOTO JIyda OT YTJIa MaICHHA.
H3ydenne xapakTepUCTUK H300paKCHHS TIPEAMETA B INIOCKOM 3epKalie.
HccnenoBanme 3aBUCHMOCTH yTJIa MPEIOMJICHUS CBETOBOTO JIyda OT yrijla MajAcHUs
Ha FPaHHUIIE «BO3TyX—CTCKJION.

[Tonyuenne n3o0pakeHUH ¢ MOMOIIBIO COOMPAIOIICH JIMH3HI.

Omnpenenenne HOKyCHOTO paCCTOSHUSA W ONMTHUCCKOUW CHITHI COOMPAFOTIICH JTMH3HI.
OnBITH TIO PA3IOKEHHUIO OEITOTO CBETA B CIIEKTP.

OmBITEL MO BOCHIPHATHIO MBETA MPEAMETOB MPH HUX HAONIOJACHUHM UYepe3 IBETOBHIC

(unbTpHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnswitel Pe3epdopna u mianetapuas moaeins aroma. Moaens atoma bopa. Mcnyckanue
Y MOTJI0IIeHUE cBeTa atToMoM. KBaHThI. JInHEeUaThie CIEKTPHI.

PapwoaktuBHOCTE. Anbha-, Oera- W ramma-usiaydeHus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnaa moaens aromuoro sapa. Mzoromsl. PaguoaktwBHbIe TpeBpaincHus. [lepuon

MoJIypacnana arTOMHBIX SEP.
SAnepHbie peakuyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOTO M MACCOBOTO UHCEN. DHEpPrud
CBA3M aTOMHbIX saep. CBsA3b Macchl W 3HEpPrum. Peakuuu CUHTE3a W JACJICHUS SIEP.

HUctounuku sHeprun CosHIa U 3BE3/.
S nepHas sHepreTuka. J[elcTBUS paauOaKTUBHBIX U3TyUCHUH HA KUBBIC OPTaHU3MBI.
Hemoncmpauuu.

1
2
3
4.
5
6.

CrekTpbl U3Iy4YeHHS U TIOTJIOIIECHHUS.

CrekTpbl pa3IMYHBIX Ta30B.

CnekTp BOoAOpOA.

Habmoaenne tpekos B kamepe Bunbcona.

PaGoTta cuéTunka HOHU3UPYIOIINX U3TYUSHUI.

Peructpanus uznyueHus NPUPOIHBIX MUHEPATIOB U MPOIYKTOB.

JlabopamopHhyvie padbomol u onvimol.

1.
2.

3.

HabmoieHue CruTomHbIX ¥ IMHEHYATHIX CIIEKTPOB M3ITyUCHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTHH YACTHIIBI 1O TOPMO3HOMY MyTH (T10
dboTorpadusam).

H3mepenue paaroakTuBHOTO (OHA.

IHoBTOpHUTEILHO0-00001IAK0OIMNI MOTYJTb.

IToBTOpUTEIbHO--0000IAIOIMI  MOAYJIb TPEAHA3HAUEH [JId CHUCTEeMaTH3aluu |
0000IIIeHNsT TIPEAMETHOTO COJCPXKAHUS W ONbITA JACITCIILHOCTH, MPHOOPETEHHOTO TPH
W3YYEHUH BCETO Kypca (PU3WKH, a TaKXKe I MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY
sK3aMeHy 10 (PH3HUKe TSt O0YUaAIOMUXCs, BHIOPABITAX ATOT yUSOHBIN MPEIMET.
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[lpp wW3ydyeHHMM JAHHOTO MOAYJS PEATU3YIOTCI MW CHCTEMATH3UPYIOTCS BHUIBI
JEATCIbHOCTA, HAa OCHOBE KOTOPBIX OOECMEUYUBACTCS JOCTHXKCHUE TMPEAMETHBIX H
METaINpPEeIMETHBIX TUIAHUPYEMBIX pe3yabTaToB o0yueHwus, dhopmupyeTcs
€CTECTBEHHOHAYYHAsA I'PAMOTHOCTb. OCBOEHWE HAYUYHBIX METONOB HUCCIEAOBAHUA SBJICHUHN
MPUPOABl Y TEXHWKH, OBJIAJACHWEC YMCHUSAMHU OOBACHATH (PM3WUECKHUE SBJCHUS, MPUMEHSS
MOJIYYEHHBIE 3HAHUA, PELIATH 3aa44, B TOM YHCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIBHBIE.

[IpuHUMNIMANBEHO AEATEIIBHOCTHBIA XapaKTep MAHHOTO pa3/eiia Peaiu3yercs 3a CYET
TOTO, YTO OOYYAIOIIUECA BBHIMOJHAIOT 3a1aHUS, B KOTOPBHIX UM MPEJIAraeTcs:

HAa OCHOBE TMOJIYYCHHBIX 3HAHWW PACMo3HABATh W HAYYHO OOBACHATH (PU3NUECKHE
ABJICHUA B OKPY’KAIOLIEW NPUPOJE U MOBCEAHEBHON JKU3HHU,

WCITIOJIb30BATh HAYYHBIE METOJIBI HCCIICTIOBAHUA (PU3NIECCKUX SABJICHUM, B TOM YHCIIE TS
MPOBEPKU TUIIOTE3 U TTOTYUYEHUSA TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAYUYHBbIC OCHOBBI HAUOOJIEE BAXKHBIX JOCTHXKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HANPUMEP, MPAKTUUYECKOTO MCHOJIb30BAHUSA PA3JIMYHBIX MUCTOYHUKOB JHEPIMU HA OCHOBE
3aKOHA MPEBPALLECHUAS U COXPAHEHUS BCEX U3BECTHBIX BUAOB YHEPTUH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

WN3yuenne ¢u3ukn Ha YpPOBHE OCHOBHOTO 0OO0IIEero oOpa30BaHWS HAMPaBICHO Ha

JOCTWKCHUE  JIMYHOCTHBIX, METampeAMETHBIX W MPEAMETHBIX  00pa30BaTEIbHBIX
PE3YIBTATOB.

B pesynbrare wm3yuenms (U3MKKA HA YPOBHE OCHOBHOTO 00miero oOpa3oBaHUA Y

oOyuarorierocst 0yayT chopMupOBaHbI CIASAYIONAE TUIHOCTHBIC PE3YIhTAThl B YACTH:

1) naTpuoTHYECKOr0 BOCIMTAHUSL:

— TMPOABIIEHUE MHTEPECA K MCTOPUM M COBPEMEHHOMY COCTOAHUIO POCCUHCKOU
(pm3rUecKol HAyKH,

— IIEHHOCTHOE OTHOIIIEHWE K IOCTHKCHUSAM POCCUHCKHUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro v IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSI:

— TOTOBHOCTh K AKTMBHOMY Y4YacTHIO B OOCYXJCHUM OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TTPAKTUIECKAM MPUMEHECHUEM JTOCTHKCHUN (PU3UKH;

— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B ACATEIBHOCTH YUEHOTO;

3) 3cTeTHYecKOro BOCIUTAHUS:

— BOCTPUATHE OCTCTHUCCKUX KadeCTB (U3MUECKOW HAYKH: €€ TapMOHUYHOTO
MOCTPOCHHMS, CTPOTOCTH, TOUHOCTH, JJTAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT 0 MO3HAHUS:

— OCO3HAHME TIEHHOCTH (PU3MUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA TTO3HAHUS MHPA,
OCHOBBI Pa3BUTHUA TEXHOJOTUN, BAXKHENIIEH COCTABIIAIOLIEN KYJIbTYPBHI,

—  Ppa3BUTHE HAY4YHOW JIFOOO3HATENIBHOCTH, HHTEpPEca K  HCCIEA0BATENIbCKOM
NEATEIIbHOCTH,

S) dopmupoBaHus KYJbTYPbI 310POBbS U SMOLHOHAJIBLHOI0 0J1ar0MoJIyYHsi:

— OCO3HaHWE LICHHOCTU 0€30MacHOro o0pas3a JKM3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpPE, BAXKHOCTH TMpaBujl O€30MACHOr0 TMOBEACHHMS Ha TPAHCIOPTE, Ha J0porax, c
AJIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIIIHUX YCJIOBUSX;

— c(hopMHPOBAHHOCTh HaBbIKA PeICKCHU, TPU3HAHWE CBOETO IpaBa HA OMMOKY H
TaKOI'o K€ MpaBa y JPYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMSI:

— QAKTHBHOE Yy4YacTHEC B PEIICHAW TMPaKTHYeCKWX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeIbHOW OpraHW3alvu, TOopoda, Kpas) TEXHOJIOTHYECKOH W  COIHAITBbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIIEC W (PM3HUECKUX 3HAHMIA,

— WHTEPEC K MPAKTHUCCKOMY H3yUEHHUIO MPOGECCHi, CBA3aHHBIX C (PU3HKOI;

7) 3K0J10TH4eCKOro BOCTIUTAHMSI:
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— OpHCHTaIlMd Ha NPHMEHEHHE (PM3MUESCKHX 3HAHUW JUIS PEIICHHSA 3aJad B 00JacTh
OKPY KaIOIIEH Cpe/ibl, TUIITAHUPOBAHUA MOCTYIIKOB U OLEHKH X BO3MOXKHBIX MOCIEACTBHAM
JUTSL OKPY2KarOIIEH CPEJIbI,

— OCO3HAHME TJI00AJIBHOTO XapakTepa IKOJOTHUSCKUX TPOOJIEM U MyTeH X PeIIeHUA,

8) azanTauun K N3BMEHSIIOIIUMCS YCJI0BUSIM COLMAJILHOI U IPUPOIHOII Cpeabl:

— TOTPEOHOCTh BO B3aMMOJACHCTBHUM TIPH BBHITIOJHEHUH MCCACIOBAHUH W TPOEKTOB
(bM3UYeCKOM HAMPABJICHHOCTH, OTKPBHITOCTD OIBITY M 3HAHHUSIM JPYTHX;

— MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO AEATEIbHOCTb;,

— TOTPeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHWM, B TOM 4HCIIC (POPMYIHPOBATh HJICH,
MTOHSATHSA, THIIOTE3BI 0 (PH3NUCCKUX 00BEKTAX U SABJICHHUAX

— 0CO3HaHHE AS(UIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKHU,
— IJTAHAPOBAHHUE CBOETO Pa3BUTHS B IPHOOPETCHUH HOBBIX (PHM3MUCCKUX 3HAHMIA,

— CTPEMJICHHE AaHaJM3UPOBATh M BBIABIATH, B3aWMMOCBS3M TPUPOABI, OOIIECTBA |
SKOHOMHKH, B TOM YHCJIC C MCIOJIb30BAHHEM (PH3NUSCKUX 3HAHMIA,

— OIICHKA CBOWX ACHCTBHM C YU4ETOM BIIMAHUA HA OKPY’KAIOIIYK) CPEeAy, BO3MOMKHBIX
r100aIbHBIX MOCJIEACTBHIA.

METAIIPEAMETHBIE PE3VJIbTATDBI

B pesynprare ocBOeHMA mporpaMmbl MO (DU3MKE HA YPOBHE OCHOBHOTO OOIIMETro

obpazoBanusa y oOydaromierocss Oyayr chpOpMHpPOBAHBI MeTaINpeaIMeTHbIE Pe3yJbTaThl,
BKJIFOUAIOIIHE T103HABATCNIBbHBIC YHHBEPCAJbHBIC YUeOHBIC ACHCTBHS, KOMMYHHUKATHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUSA, PETYJISITUBHBIC YHUBEPCATBbHBIC YUCOHBIC TCHCTBUA.

ITo3zHaBaTe/bHBIE YHUBEpPCAJbHbIE YYeOHbIE AeHCTBHUSA

Bba3oBble Jiornueckue 1eCcTBUSA:

e BBIABIIATH U XapPaKTEPU30BATh CYMICCTBECHHBIC TPU3HAKN OOBEKTOB (SBICHUH);

e YCTaHABJIMBATh CYIICCTBCHHBIH TPHU3HAK KIacCU()UKANMHU, OCHOBAHWA  JUIS
0000IIEHNS U CPABHEHUS,

e BBIABIIATh 3aKOHOMEPHOCTH W MPOTHBOPEUHS B paccMaTpuBaeMbIX (hakTax, MaHHBIX
¥ HAOMOICHHSIX, OTHOCATITUXCS K (DU3UUCCKUM SBJICHUSM,

e BBIABIIATh MPUUNHHO--CJICJICTBEHHBIC CBA3W MPU M3YUCHUH (DU3NUCCKUX SBJICHUN H
MPOIIECCOB, JENaTh BBHIBOJABI C HCIOIH30BAHUEM JICTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOUCHUMN, BBIABUTATH TUTTOTE3bI O B3aUMOCBS3AX (PU3NUECKAX BEITMUHH,

e CAMOCTOSTENBHO BBHIOMPATh CHOCO0 pemieHus ydueOHOW (hU3MUeCKOW 3aaun
(CpaBHEHHE HECKOJIBKUX BApHWAHTOB PENICHUS, BHIOOP Hambosee MOIXOIAIIETO C
yUETOM CaMOCTOSTEIIBHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBbie ucciienoBaTe/IbCKHe AeiCTBHSA:
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KCIMOJIb30BaTh BOMPOCH KaK UCCIE0BATEILCKUH HHCTPYMEHT MO3HAHUA,

MPOBOJAWTH TI0 CAMOCTOATENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN
(bM3UYCCKHI SKCIIEPUMEHT, HEOOIBIIOE UCCICA0BAaHNE (PU3HUECKOTO SBICHUS,
OIICHUBATh HA MPHUMEHUMOCTD M JOCTOBEPHOCTh HH(OPMAITHIO, ITOJIYUYSHHYIO B X0/
HCCIIEAOBAHUS HUJIH SKCIIEPUMEHTA,

CaMOCTOSATEIbHO (hOPMYJIHUPOBaTh OOOOINCHUS W BHIBOABI IO PE3ybTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIbITA, UCCIICTOBAHHUS,

IIPOTHO3MPOBATh BO3MOXKHOE JajbHEHINEe pa3BUTHE (PU3HUECCKUX IPOIECCOB, a
TaK)X€ BBIJABUTATh IMPEANOJIOKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBHAX U
KOHTEKCTaXx.

PaboTa ¢ undopmanmeii:

MPUMEHSTh PA3JIMYHbIE METOJbl, HHCTPYMEHTHI M 3aMpOChl MPHU MOUCKE U OTOOpE
uH(}OPMAITMN WK TaHHBIX ¢ YUETOM TPEUI0KEHHON yueOHOH (hr3ndecKoi 3a1auu,
aHANM3UPOBATh, CHUCTEMATH3UPOBAaTh W  HWHTEPIPETHPOBATH  WH(MOPMAITHIO
Pa3TUYHBIX BUJOB W ()OPM TIPEACTABIICHHUS,

CaMOCTOATEILHO BHIOMpATh OMTUMANIbHYIO (hOpMY TIpe/CTaBicHUus WHOpPMAIMU U
WUTIOCTPUPOBATh PEIIAEMBIE 3aJa4M HECJIOKHBIMU CXEMAMU, JUarpaMMaMH, WHOU
rpadgukoit 1 X KOMOWHAITHAMH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS:

B X0/i¢ OOCyXJeHUs yueOHOro Marepuajia, pe3yJbTaTOB Ja0OpaTOPHBIX PadoT H
MPOCKTOB 3aJ]aBaTh BOIMPOCH TIO CYIIECTBY OOCYKTAaeMOW TeMBbI W BBICKA3BIBATH
WJICH, HAICJICHHBIC HA PEIICHWE 3aJaud W TOJACPKAaHUE OaroxXenareIbHOCTH
OOIICHMS,

COTIOCTABJISATh CBOM CYXACHHUS C CYXICHHSIMH JPYTUX YYACTHUKOB JIMAJIOTa,
0oOHapyKMBATh PA3INUUE U CXOACTBO MTO3UIIHIA,

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHhMEHHBIX TEKCTaX;

nyOJUYHO TPEACTaBIIATH  PE3YJAbTAaThl  BHITIOJHEHHOTO (DU3MUYECKOTO  OMBITA
(9KCTIEpUMEHTA, UCCIICOBAHMS, TIPOSKTA);

MOHUMATh M WCTIOIH30BaTh MPEUMYINECTBA KOMAHAHOW W WHANBUAYATbHON pabOThI
MIPY PEIICHUN KOHKPETHOUW (PM3UUECKOH TTPOOIIEMBI,

MPUHUMATH TICIA COBMECTHOW NEATEILHOCTH, OPTaHW30BHIBATH NCHCTBUSA TO €€
JOCTIKEHUIO.  PaclpeNesiATh PO, OOCYXAaTh TPONECCHl H  PE3YJIbTAaThl
COBMECTHOM padoThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOACH

BBHITIOJTHATH CBOIO 4acTh padOTHI, JOCTHATAs KAUYECTBEHHOTO PE3yJibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJIUHUPYS CBOU JACHCTBUA C IPYTUMH YJICHAMWA KOMAH/IBI,
OIICHWBATh KAueCTBO CBOETO0 BKJIajga B OOMMIA TMPOAYKT 1O KPUTEPHUSIM,
CaMOCTOATEILHO C(HOPMYTMPOBAHHBIM YU4ACTHUKAMH B3aUMOJICHCTBHA.

PeryasiTuBHbIE YHUBeEPCAJIbLHbIE YyUeOHbIE JelicTBUSA
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Camoopranuzamnus:

BBIABJISITh TPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYalUAX, TPEOYIOIUX IS
penieHns GU3MUECKUX 3HAHMIA,

OPUEHTUPOBATHCS B PA3NTMUHBIX MOAX0JAX MPUHATHSA PENICHUHA (MHIABHIYATHHOE,
MPUHATHE PEIICHUS B TPYIIIES, TPUHATHE PEIICHUH TPYTITION);

CaMOCTOATEILHO COCTABIIATH AJTOPUTM PEMICHHS (PU3UUECKON 3a1auu Wiu TjIaHa
WCCJIE0OBAHNS C YYETOM HMEIOLIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOMHOCTEH,
apryMEHTHPOBATh NPEAJIaracMble BAPUAHTHI PELICHUIA;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLHMOHAJILHBIH HHTEJLIEKT:

JlaBaTh JICKBATHYIO OLICHKY CUTYallMH U NIPEIaraTh IJlaH €€ N3MECHECHUS,

OOBACHATh TPUUYUHBI JOCTHXKEHUS (HETOCTVIKCHHS) PE3YJIbTATOB JCATEIHHOCTH,
JIaBaTh OLICHKY MTPUOOPETEHHOMY OMBITY;

BHOCHUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM WYHCIIC B XOJ BBIMOJTHEHUS
(pM3UUECKOTO WCCIICIOBAHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB,
W3MEHUBIINXCS CUTYaIluH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEM;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEJIH U YCIIOBUSIM,

CTaBUTh CE€0S HA MECTO JIPYyroro 4ejaoBeKa B XOJE CIopa WM JUCKYCCHM Ha
HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro;

MPU3HABAaTh CBOE MPaBO Ha OMMUOKY TPH PEMIeHWH (PU3UUECKUX 3a7a4 WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

INPEAMETHBIE PE3YJIBTATDI

K konity o0yueHuss B 7 kjacce NpeIMETHbIE PE3YIbTaThl HA 0A30BOM YPOBHE JTOJIKHBI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYJAFOIITUXCS YMEHUH:

UCIIOJIB30BaTh MOHATHA. (PU3HYECKHE W XUMUYECKHE SBJICHHS, HAOIOACHHE,
AKCIICPUMEHT, MOJICITh, THITOTE3a, SIUHUITBI (PU3MUCCKUX BEJIMUWH, aTOM, MOJICKYJIa,
arperaTHbIe COCTOSHUSA BeMIeCTBa (TBEPAOE, XKHUAKOE, Ta3000pa3HOE), MEXaHUIECKOE
JBW)KCHHWE (paBHOMEPHOE, HEPaBHOMEPHOE, TPSAMOJIMHEHHOE), TPACKTOPHS,
paBHOJACHCTBYIOMIAs cwia, Aedopmarus (ympyras, IUTACTHUYECKas), HEBECOMOCT,
COOOIIAIOIINECS COCY/IbI;

paznuuarh saBieHus (auddysud, TETUIOBOE BWIKCHHWE YaCTHI]  BEIIECTBA,
pPaBHOMEPHOE JBIDKCHHE, HEPABHOMEPHOE JBIDKECHHE, WHEPIHS, B3aMMOICHCTBHE
TEJ, PaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO BpaIlieHHs, Mepeaada
JABJICHUS TBEPABIMM TEIAMH, XHIKOCTIMH W Ta3aMH, atMocdepHoe IaBJICHHE,
IUTABaHWE TEJ, TMPEBPAICHUS MEXaHWUYSCKOW OSHEPrHH) TIO0 ONHCAHHMIO HX
XapaKTePHBIX CBOWNCTB W Ha OCHOBE OIBITOB, JSMOHCTPHPYIOIIMX JAHHOE

(pmzrdecKoe IBIICHHC,
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pacmo3HaBaTh MPOSBICHNUE U3YUSCHHBIX (PU3MUECKHUX SIBJICHUH B OKPYKAIOIIEM MHUPE,
B TOM umrcjie (PU3MUECKUE SIBICHUS B MIPUPOJIC: IPUMEPHI IBMKEHUS C PA3TMUHBIMHU
CKOPOCTSIMU B KMBOM M HEKUBOW MPUPOJE, NEHCTBUE CUJIbI TPEHUSA B MPUPOJE U
TEXHUKE, BIUSHUE aTMOC(HEPHOTO JABJCHUSA HA XUBOW OPraHW3M, TUIABAHWE PHIO,
phlUary B TeJie YEJIOBEKA, IPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B yUE€OHYIO,
BBIJICTISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBICHUM;

OMMCHIBATh M3YUYCHHBIC CBOWCTBA Ted W (DU3MUCCKUE SABJICHHS, WCIONB3Ys
¢mzudeckne BeauumHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BPEMsl, TMYTh,
CKOPOCTb, CPEAHAA CKOPOCTb, CWJIA YOPYIOCTH, CUJa TSKECTH, BEC Tena, CUia
TpeHUs, MaBjieHHue (TBEPAOTO TeNNa, KUAKOCTH, Ta3a), BHITAIKUBAIONMAS CHIIA,
MEXaHWYeCcKass padoTa, MOIMHOCTh, IUIEUO CHJIBI, MOMEHT CWJIBI, KOd(hduiment
MOJIC3HOTO JACHCTBUS MEXAaHWU3MOB, KHHETHUECKAsI W MOTCHIMAIBHAS HEPTHS), TIPH
OTMCAHWH TPABUJILHO TPAKTOBATh (PM3UUCCKUM CMBICIT MCTIOIB3YEMBIX BEJTUUMH, UX
0o003HAUEHUsT ®  CAWHUIBI  (PU3WYECKUX  BEJIWYWH, HAxXOIuTh  (HOPMYIIHI,
CBA3BIBAIONINE JTAHHYIO (PU3UUYECKYIO BETWUMHY C APYTHMH BEIMYMHAMH, CTPOUTH
rpaduKy U3YUEHHBIX 3aBUCUMOCTEH (PU3NIECKAX BEITMYUNH,

XapaKTepHU30BaTh CBOWCTBA TeN, (PU3NUECKHAE SBIICHUS W TPOIECCHI, HCTOIB3YS
MpaBWIIa CIIOKEHUS CHIT (BAOL OAHOW MpAMOii), 3akoH ['yka, 3axon [lackans, 3akoH
Apxumena, IpaBUIO PaBHOBECHS phidara (0JI0Ka), «30710TOE MPABUIIO» MEXAHHKH,
3aKOH COXPAaHCHHS MEXAHWYECKOW OHEPruM, MpU OTOM JaBaTh CIIOBECHYIO
(hopMyTHPOBKY 3aKOHA W 3aMHACHIBATH €T0 MATEMAaTHUECKOE BHIPAKCHHUE,

OOBACHATh (PU3WUECKUEC SIBJICHUSA, TPOIICCCHI M CBOWCTBA TEJ, B TOM UWCIE U B
KOHTEKCTE  CHTYyallMd  MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa.  BBIABJIATH
MPUYNHHO--CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOTHYECKHX I11aroB C
omopoi Ha 1-2 M3y4eHHBIX CBOHCTBA (PM3MUCCKUX SIBICHWM, (PU3MUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,

pemarb pacuéTHhIC 3a7aud B |—2 MEWCTBHA, WCMOIB3YA 3aKOHBI W (DOPMYJIBI,
CBSA3BIBAIONINE (DU3MUECKUE BEIMUWHBI. HA OCHOBE aHajM3a YCIOBUSA 3aJa4yu
3aMMCHIBATh KPATKOE YCJIOBHE, TOJCTABIIATh (PU3MUECKUE BETUUMHBI B (DOPMYIIBI H
MPOBOJANTH PACUEThl, HAXOAUThH CIPABOUYHBIC JAHHbIE, HEOOXOAUMBIEC JIJISl PEIICHUS
3a/1a4, OIICHUBATh PEATMCTHUYHOCTh TIOJTYYCHHON (PH3UUIECKON BETUUMHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIH (DU3MUESCKUX
METOJIOB, B ONHUCAHWUM MCCIEIOBAHUA BBIACHATH MPOBEPSAEMOE MPEANOIOKEHUE
(TUTIOTE3Yy), pa3auYaTh W WHTEPIPETHPOBATH IMOJYUYCHHBIM PE3yNbTAT, HAXOIUTH
OIIMOKYU B XOJI€ OMbITA, JAENaTh BBIBOJBI 1O €0 pe3yJibTaTaMm;

MPOBOJUTH OMBITHl IO HAOMIOACHHWIO (PU3MUECKUX SBJCHUN WKW (U3HUCCKUX
CBOMCTB TeJT. (hOPMYITUPOBATH MTPOBEPACMBIE TIPEATIONIONKEHHUS, COOUPATh YCTAHOBKY
U3 TPEUIOKEHHOTO OOOpYJOBAHUS, 3alMMCHIBATh XOJ ONBITA W (hOPMYJIHPOBATH
BBIBO/IbI;

20



BBITIOJTHATD MPSMBIEC U3MEPESHHS PACCTOSHUSA, BDEMECHH, MACCHI TeJia, 00bEMa, CHJIBI U
TEMIIEPaTypPhl ¢ UCTIOJIB30BAHNEM AHAJIOTOBBIX W ITU()POBBIX MPHUOOPOB, 3aMMHUCHIBATH
MOKa3aHus TPUOOPOB ¢ yUETOM 3aJaHHOM aOCOTFOTHOM MOTPEITHOCTH H3MEPEHUIA;
MTPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (PM3MUECKOW BETMYHMHBI OT APYTOH C
WCTIOJIb30BAHUEM  TIPSIMBIX ~ WM3MEPEHWH  (3aBUCUMOCTH MYTH  PaBHOMEPHO
JBUKYIIETOCS TEIa OT BPEMEHHU JNBWKCHUS TEJa, CHJIBl TPEHUS CKOJIBKECHHS OT Beca
Tella, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHIIBI TPEHHS OT
TJIOMA COMPHUKOCHOBECHMS TEN, CHWJIBI YHPYTOCTH OT VYAJIMHCHHS TPYKUHBI,
BHITAIKUBAIONICH CHJIBI OT 00BbEMa TMOTPYKEHHOHW YacTH Tena W OT IJIOTHOCTH
KUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tejia, OT TJIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCJOBUH TUTABAaHUS TEJI, YCIIOBUWA PABHOBECHS phluara W OJIOKOB),
y4acTBOBAaTh B TUTAHMPOBAHWW YUYEOHOTO HCCIIENOBAHUA, COOMpPATh YCTAHOBKY H
BBHITIOJTHATD M3MEPEHUS, CICAYS MPEIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MUECKUX BEJIMUHMH B BUJE TIPEIIOKCHHBIX TAOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO PE3yIbTaTaM HUCCIICIOBAHNS,

MPOBOJUTh KOCBECHHBIE W3MEPEHUS (DU3MUCCKUX BEIWYWH (IJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOTO TeENa, CHIa TPEHUS CKOJBKEHUWA, aBICHWE BO3ayXa,
BHITAJIKUBAIONIAS] CWJIA, JACUCTBYIONMIAs Ha TOTPYXEHHOE B JKHIKOCTH TEJO,
KO3 PUIMEHT TTONIE3HOTO ACHCTBHS MPOCTHIX MEXAHW3MOB), CIACAYS MPETOKESCHHOM
WHCTPYKIIMU. TIPH BBITIOJIHCHUM HW3MEPEHUH COOMpaTh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUC/IATH 3HAUCHUE UCKOMOMN BEJTUUHHEI,

coOMmoAaTh MpaBWUia TEXHUKA O€30MacHOCTH Mnpu padote ¢ J1adopaTopHbIM
000py0BaHUEM,

YKa3bIBaTh TMPWHIAIGI ACHUCTBUS TPHOOPOB M TEXHUYECKHUX YCTPOMCTB. BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONTUECS COCY/IBI, OAPOMETP, phIyar, MOABHKHBIN
¥ HETIOJIBVKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB,

XapaKTepHU30BaTh TPHUHIUITEI JACHUCTBUS M3YUECHHBIX TPHOOPOB W TEXHHUUCCKHUX
YCTPOHCTB C OMOPOHM HAa WX OMHCAHUA (B TOM YHCJE. TOIIMHUITHUKA, YCTPONCTBO
BOJIOTIPOBO/IA, THIPABIMYCCKHUI MPECC, MAHOMETP, BEICOTOMEP, MOPIITHEBOM HACOC,
apeoMeTp), UCTIONb3Ys 3HAHKUSA O CBOMCTBAX (DPM3MUECKUX SBJICHUU M HEOOXOTUMBIC
(pmzrdecKmre 3aKOHBI M 3aKOHOMEPHOCTH,

MPUBOJATH TIPUMEPHl (HAXOAUTh WHMOPMAIMIO O TMpUMEpax) MPAKTHYECKOTO
WCIOJIb30BAHUS (PU3WUECKUX 3HAHWH B TOBCEAHEBHOUN JKU3HM M1 O0CCIICUCHUS
0€30MacHOCTU MpU OOpalllecHUH C MpPUOOpaMu W TEXHUYECKHUMH YCTPOWCTBAMHU,
COXPAHCHUS 3/I0POBbA W COOIONCHUS HOPM DSKOJIOTHYECKOTO TOBEJACHUS B
OKPYKarOIIEH CpeIE,

OCYHIECTBJIAITH OTOOP MCTOYHWKOB WH(popmaimu B MHTEpHETE B COOTBETCTBHH C
33IaHHBIM TIOMCKOBBIM 3allPOCOM, HAa OCHOBE HWMCIONMIMXCA 3HAHWK W IMYyTEM
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CPaBHCHHS PA3JIMYHBIX MCTOUYHHKOB BBIACIATH HH(MOPMAIHAIO, KOTOpas SBISACTCS
MPOTUBOPEUMBOUN WJIM MOXKET ObITh HEIOCTOBEPHOM;

WCMOJIb30BaTh TMPHU  BBIMOJHEHWH y4eOHBIX 33aJaHUM  HAy4YHO--TIOMYJISPHYIO
auTepaTypy (U3HYECKOrO COACPIKAaHMS, CIPABOYHBIE MaTEpPHabl, PECYPCHl CETH
HNutepHer, BnaaeTh mnpuéMaMud KOHCIIEKTHUPOBAHWS TEKCTa, MOpeodOpa3oBaHUs
nH(popManyu U3 0HON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHMS Ha OCHOBE 2—3
MCTOYHUKOB HH(pOpMaIuu (PU3HUESCKOTO COACP)KAHMSA, B TOM YHCIC IyOIHIHO
JieNaTh KpaTKUE COOOIIEHHU O pe3yabTaTaxX MPOEKTOB WA yUeOHBIX MCCIIEA0OBAHMMA,
MPA H3TOM TPAMOTHO WCIOJIB30BaTh W3YYEHHBIW NOHATUWHBIM anmapar Kypca
(bM3UKH, COMMPOBOKIATH BHICTYIUICHUC MPE3CHTAIIACH,

MIPY BBIMOJIHEHWH YUE€OHBIX MPOEKTOB M MCCJEIOBAHUN pacnpeacniaTh 00A3aHHOCTH
B TPYINNE B COOTBETCTBUM C MOCTABJICHHBIMHU 33/1a4aMH, CJICAUTH 3a BBIMOJIHCHUEM
MjaHa JACWCTBUM, aJCKBaTHO OIEHWBATh COOCTBEHHBIM BKJIQ[ B JACATEIBHOCTD
TPYIbI, BBICTPAWBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUYWUTHIBAS MHCHUE
OKPYXKAKOIIUX.

K konity o0yueHus B 8 kjiacce npeMeTHbIE PE3YIbTaThl HA 0A30BOM YPOBHE JTOJIKHBI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYJAFOIITUXCS YMEHUH:

HCTIOJIb30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUIKEHUE aTOMOB U
MOJICKYJI, arperaTHhle COCTOSHHWA BEIIECTBA, KPUCTALTHUECKHE M aMop(HbIE Tena,
HACBHILICHHBIA W HEHACBILIEHHBIA Map, BJAXKHOCTb BO3AYyXa, TEMIIEPATYpA,
BHYTPEHHSAA JHEPIrUs, TEIUIOBOU IABUIaTElb, JJIEMEHTAPHBIA JIEKTPUYECKUNA 3apsf,
AJIEKTPUUYECKOE TI0JI€, MPOBOAHUKU W JUIJEKTPUKU, TMOCTOAHHBIN AIEKTPUUECKUHN
TOK, MAarHUTHOE TI0JIE;

pa3nuvarh SABJICHUSA (TETUIOBOE PACIIMPEHHUE M CKATHE, TEIUIONepeaaya, TEMIoBOe
PAaBHOBECHUE, CMAYHMBAHUE, KalNWUIAPHBIE SBJICHUA, WCIIAPEHUE, KOHJECHCALWA,
TUIABJICHWE,  KPUCTAUTM3anus  (OTBEPJACBAHWE),  KHUINEHWE,  TEIUIonepeaaya
(TETIOMPOBOHOCTD, KOHBEKITHS, M3IIYUCHHE), HIICKTPU3AIMS TEJ, B3aUMOJACHCTBHE
3apAN0B, JEUCTBUA JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, JEUCTBUE MArHUTHOIO MOJIA HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMS) TI0 ONMHCAHWIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NIECKOE SBIICHUE,

pacmo3HaBaTh MPOSBJICHNE N3YUCHHBIX (PU3NUECKUAX SABJICHUN B OKPY>KAIOIIEM MUPE,
B TOM 4YHCiie (U3MUECKHE SIBJICHUS B TIPUPOJEC. TOBEPXHOCTHOE HATSIKCHHUE W
KaNWUIAPHbBIE SIBJICHUA B MPUPOJAC, KPUCTAUIBI B mpuponae, usyueHue CoJiHIIa,
3aMep3aHue BOJIOEMOB, MOPCKUE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, WUHES, CHETA,
ANEKTPUUECKHUE SBICHUS B arMocdepe, DIICKTPUUYECTBO JKHUBBIX OPTaHU3MOB,
MarHATHOE Ioyie 3eMJiH, apeid MmoarocoB, poiab MAarHUTHOTO ITOJS JUIS JKM3HW Ha
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3emiie, MOJIAPHOE CUSIHUE, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/1auy B YUYEOHYIO,
BBIJICTISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH ) (PU3HUECKUX SBJICHUH;

OMMCHIBATh M3YUYCHHBIC CBOWCTBA Ted W (DU3MUCCKUE SABJICHHS, WCIONB3Ys
(pvzrUecKre BENMYHUHBI (TEMIIEpaTypa, BHYTPEHHSSA YHEPTHA, KOJUYECTBO TEILIOTHI,
yAelbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEJAbHAs TEIUIOTAa IUIABJICHUS, YJEJIbHAs
TEMI0Ta TapooOpa3oBaHus, yACbHAs TEIJIOTa CropaHus TOIUIMBA, KO3 UIIHCHT
MOJIC3HOr0 JEHCTBHUS TEIUIOBOM MAIlMHBI, OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa,
ANIEKTPUUYECKUI 3apsj, CUJla TOKA, SJCKTPUUECKOE HAMPSHKEHUE, COMPOTUBJICHUE
MPOBOJHUKA, YJEIbHOE COMPOTUBIICHUE BEIIECTBA, padoTa W  MOIIHOCTb
ANEKTPUUECKOTO TOKA), MPU OMUCAHWUW MPABWIIHHO TPAKTOBATh (PM3WUECKUAN CMBICT
WCITOJIb3YyEeMbIX BEJTUUMH, 0003HAUCHUS U STUHUIBI (PU3MUECKUX BEIMUWH, HAXOIUTh
(hopMyIbI, CBSA3BIBAIONIME JAHHYIO (PU3UUECKYIO BEMUYHHY C APYTHMH BETHIMHAMM,
CTPOUTH TpaPuKH N3YUCHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEITUHH,
XapaKTepHU30BaTh CBOWCTBA TeN, (PU3NUECKHAE SBIICHUS W TPOIECCHI, HCTOIB3YS
OCHOBHBIE TIOJIOKCHHS MOJIEKYJISPHO--KUHETUUECKON TEOPUU CTPOEHHUA BEIIECTBA,
MPUHIAN CYTIEPIIO3HUITUN TIOJIeH (Ha KAueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa Ui yyacTka uenu, 3akoH Jxoyns—JIeHia, 3akoH coXpaHEHHs
SHEPTWHU, TIPH STOM JaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIllUCHIBATH €TO
MaTEeMaTHYE€CKOE BbIPAKEHUE;

OOBACHATH (DPM3MUECKHUE TMPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
cuTyanuin MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBJISITh
MPUYNHHO-CJICICTBEHHBIE CBA3U, CTPOUTh OOBICHEHUE U3 |1—2 JIOTMUECKUX IIaroB C
ormopoi Ha 1-2 W3ydeHHBIX CBOWCTBA (DPM3UUECCKUX SBJACHWN, (PU3MUECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH,

pemarb pacuéTHhIC 3aaud B 2—3 JCWCTBHSA, WCTHOB3YS 3aKOHBI W (POPMYJIBI,
CBSA3BIBAIONINE (DU3MUECKUE BEIIMYWMHBI. HA OCHOBE aHajM3a YCIOBUSA 3a/a4uu
3aMUChIBATh KPATKOE YCIOBUE, BHISBIIATh HEIOCTATOK AAHHBIX JIJIs PEIICHUS 3a7auH,
BBIOWPATH 3aKOHBI ¥ (DOPMYITBI, HEOOXOIUMBIC JIJISl €€ PEIICHMUS, IPOBOJIUTH PACUETHI
W CpaBHMBATh TMOJYUYCHHOE 3HAUCHUE (PU3WUECKOH BENWUMHBI C HW3BECTHBIMH
JTAHHBIMU,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIH (DU3MUESCKUX
METOJIOB, HWCMOJIb3ys  OMUCAHUE  MCCIECAOBAHUA, BBLACIATH  MPOBEPAEMOE
MPENOJIOKEHNE, OLICHUBATh MPABWJIBHOCTh MOPSAKA MPOBEACHUS HCCIACIOBAHUS,
JI€NaTh BBIBO/IbI;

MPOBOJUTH OMBITHl IO HAOMIOACHHWIO (PU3MUECKUX SBJCHUN WKW (U3HUCCKUX
CBOWCTB Ten (KamWUIAPHBIE SBJCHUSA, 3aBUCHMOCTH JABJCHHUS BO3AyXa OT €ro
00bEéMa, TeMmIepaTypbl, CKOPOCTH TMpoliecca OCTHIBAHWS W HArpeBaHuA IMpHU
W3JIYICHUA OT TBETAa W3IIyYaromieil (moriomaromeid) MOBEPXHOCTH, CKOPOCTh
UCMAPEHUS BOJABI OT TEMIEPATyphl JKUAKOCTH M IUIOIAAA €€ TOBEPXHOCTH,
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ANIEKTPU3AlUA TeJl U B3aUMOJICHCTBUE SJCKTPUUECKUX 3apsiioB, B3aMMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaJM3allMsd MArHUTHBIX MOJICH MOCTOSAHHBIX MAarHUTOB,
JNEHUCTBUSI MArHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHwTa,
CBOMCTBA D3JICKTPOJBUTATEISI TOCTOSHHOTO TOKA): (hOPMYIHPOBATH TPOBEPSCMBIE
MPEANOJIOKEHNA, COOUpAaTh YCTAHOBKY W3 MPEAJIOXKEHHOTO 00OpyJAOBaHUS,
OTMCHIBATDH XOJI OTIBITA U (DOPMYTUPOBATH BHIBO/IHI,

BBITIOJIHATh MPAMbBIC U3MEPECHUS TEMIIEPATYPhI, OTHOCUTEIIBHON BJIAXKHOCTH BO3/1yXa,
CUJIbl TOKA, HAMPSKEHHUS C KCMOJIb30BAHWEM AHAJIOTOBBIX MPUOOPOB U AATUMKOB
(pM3UUeCKNX BENWYHMH, CPABHUBATh PE3YJbTAaThl M3MEPEHUH ¢ YUETOM 3a/IaHHOMN
a0COJIFOTHOM MOTPEIIHOCTH,

MTPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (PM3MUECKON BETUYMHBI OT APYTOH ¢
WCITOJIb30BAHUEM TIPAMBIX W3MEPEHWH (3aBUCHMOCTH COMPOTUBIICHUA TPOBOIHUKA
OT €ro JIMHbI, IJIOMAAX MOMNEPEUHOr0 CEUYEHUA M YACJIBHOTO COMNPOTUBJICHUS
BEIIIECTBA MPOBOJIHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUA HA
ITPOBOJHUKE, HCCIIEIOBAHUE IMOCIEI0BATEIbHOIO W MApPaJIENbHOTO COEIWHEHUN
MIPOBOJHUKOB). TUTAHUPOBATh WCCIACAOBAHUE, COOMPATh YCTAHOBKY M BBITIOJIHATH
WU3MEPCHHUSA, CIICTYsI MPEIOKEHHOMY TUTaHy, (PUKCUPOBATH PE3YIIbTAThl MOTYyUEHHON
3aBUCUMOCTH B BHUAC TaOMWIlT W TpaduKoB, AENIaTh BHIBOABI IO pe3yJjbTaTaM
UCCIICTIOBAHUS,

MIPOBOJUTH KOCBEHHBIC M3MEPCHUS (PM3MUECCKUX BENMUWH (yAelbHAA TEIJIOEMKOCTh
BCIIIECTBA, COMPOTUBJICHUE TMPOBOJHWKA, pad0Ta W MOIIHOCTh AJIEKTPUUYECKOTO
TOKA): MJIAHUPOBATh U3MEPEHUA, COOMPATh HKCIICPUMEHTAITBHYIO YCTAaHOBKY, CIEIYS
MPEUI0KEHHONW MHCTPYKIIMU, U BBIYUCIIATh 3HAUEHUE BEJIMUUHBI,

coOMmoAaTh MpaBWUia TEXHUKA O€30MacHOCTH Mnpu padote ¢ J1adopaTopHbIM
000py0BaHUEM,

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOHCTB C OMOPOM HAa WX OMUCAHUS (B TOM YHCJIEC. CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETUMK AJIEKTPUUYECKOU
SHEPIUM, HJICKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEeBATEbHBIE 3JICKTPONPUOOPHI
(TpUMEPBI), IMEKTPUUECKUE MPEAOXPAHUTENH, IICKTPOMArHUT, SJEKTPOIBHUTATEN
MOCTOSHHOTO TOKA), WCIONb3ys 3HAHWUA O CBOWCTBAX (DU3MUECKHUX SIBJICHUN W
HE0OX0MMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPONCTBA M U3MEPUTENIbHBIE MPUOOPHI MO
CXeMaM W CXEMAaTHUYHBIM PHUCYHKaM (KUJAKOCTHBIH  TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpPaHUs, 3JEKTPOCKOIL,
peocTar), COCTaBIATH CXEMBl DJICKTPHUECKUX TIIeNell ¢ TMOCeIOBAaTEbHBIM U
MapajuieJIbHBIM  COEJIMHEHHUEM 3JIEMEHTOB, pa3finyuas YCJIOBHbIE O0O3HAUYCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIENEH;
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MPUBOJNATH TPUMEPHI (HAXOAWTH WHGOPMAIMIO O TMpPUMEPaX) MPAKTHIECKOTO
WCIOJIb30BAHUS (PU3WUECKUX 3HAHWH B TOBCETHEBHOW >KM3HHM JUIS 00CCIICUCHUS
0€30MacHOCTU MpU OOpalllecHUH C MpPUOOpaMu W TEXHUYECKHUMH YCTPOWCTBAMHU,
COXPAHCHMS 3/I0POBbA W COONIOJICHHUS HOPM HSKOJIOTMYECKOrO TMOBEACHUS B
OKPYKarOIIEH CpeIE,

OCYMIECTRIIATh TIOWCK WH(popMaruu ¢uzndeckoro coaepxkanus B MHTepHETE, Ha
OCHOBE HUMEIOIIMXCS 3HAHWUN W MyTEM CPABHEHUA MOMOJHUTEIbHBIX HCTOYHHUKOB
BBICIIATh WH(GOPMAITHIO, KOTOpas SBJISETCS MPOTHBOPCUMBON WM MOXKET OBITh
HEJOCTOBEPHOMU,

UCIOIb30BaTh MPU  BBIMOJHEHUM YUYEOHBIX 33/JaHUN  HAYYHO--TIOMYJISPHYIO
JUTEPATypy (U3HUECKOTO COJAEPIKAHUS, CIPABOYHBIC MaTEPHAJIbI, PECYPCHI CETH
WutepHer, Biaaerh nNpuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MNPeoOpa3oBaHUA
uH(dOpPMaIK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC MUCBMEHHBIC W KpaTKWE YCTHBIE COOOIIEHUA, 0000Ias
uHOOPMAITHIO U3 HECKOJBKHX UCTOUYHUKOB (PU3MUECKOTO COACPKAHUSA, B TOM YHCIIC
nyOJIMYHO MPEACTABIATh PE3YJIbTaThl MPOEKTHOM WM  MCCIEA0BATENbCKON
JNEATEIIbHOCTA, MPU STOM TPAMOTHO MCHOJIb30BATh HW3YYEHHBIM TMOHATUHHBIN
anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYTUICHHAE MTPE3CHTAIINCH;

MPY BHITIOJITHEHWW YYEOHBIX TMPOSKTOB M HWCCICAOBAHMNA (DPU3MUECCKUX TIPOIECCOB
pacrpeaenaTh 00I3aHHOCTU B TPYNNE B COOTBETCTBUM C MOCTABJICHHBIMU 33/1a4aMH,
CICAUTh 32 BBHIMIOJHEHUEM IIJIaHA JEWCTBUI M KOPPEKTUPOBATh €ro, aJIeKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJA B JEATCJIBHOCTh TPYIINbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJCHCTBHUE, TIPOSBIIAS TOTOBHOCTh Pa3peniaTh KOH(PIUKTHI.

K konity oOyueHus B 9 kjacce npeIMeTHbIE PE3YIbTaThl HA 0A30BOM YPOBHE JTOJIKHBI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYJAFOIITUXCS YMEHUH:

WCIIOJIb30BATh TIOHATHA: CHUCTEMA OTCUYETa, MaTepHaIbHAs TOUYKA, TPACKTOPHS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUWsA,  aedopmarms  (ympyras,
IIacTUYecKasi), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
NEPErpy3Ku, UEHTP TAHKECTH, aOCOMIOTHO TBEPIOE TEJO, LEHTP TAKECTH TBEPIOTO
Tela, PaBHOBECHWE, MEXaHWYECKHE KOjeOaHWUs M BOJHBI, 3BYK, HWH(PPA3BYK H
yIIBTPA3BYK, SJCKTPOMArHUTHBIC BOJIHBI, IMIKAJIa AJICKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh W JATLHO30PKOCTH, CIIEKTPHI MCIYCKAaHWS W TOTJIOMCHH, ajabda-,
OeTa- ¥ TaMMa-M3TyUYSHUS, W30TOTIbI, SiFICPHAsI YHEPTETHKA,

pas3nuvarh SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE TMPSAMOJIMHEHHOE IBWIKEHUE,
PaBHOYCKOPEHHOE  MPSAMOJIMHEHHOE  ABMKEHHME, CBOOOAHOE TAJACHWE  Tel,
PaBHOMEPHOE [BIDKCHWE 10 OKPYXKHOCTH, B3aWMOJICHCTBHE TEJ, PEAKTUBHOE
JBYOKEHHUE, KOJieOaTeIbHOE NBIDKEHUE (3aTyXalONIUe W BHIHYKJACHHBIC KOJCOAHMS ),
pE30HAHC,  BOJIHOBOE  JIBWKEHHE,  OTPaXEHHE  3BYKa,  NPAMOJMHEHHOE
pacmpocTpaHeHHe, OTPaKEHHWE W TMPEIIOMJICHHE CBETa, TIOJHOE BHYTPEHHEE
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OTPpaXEHHE CBETA, PA3I0KEHHUE OEIOT0 CBETA B CHEKTP M CIOKEHUE CHEKTPATbHBIX
IIBETOB, JMCIEPCHS CBETa, €CTECTBEHHAsA PaJAHMOAKTHUBHOCTb, BO3HHUKHOBEHHE
JUHEHYATOTO CTIEKTPa W3JIyUCHHS) TO OMHUCAHUIO WX XapaKTePHBIX CBOWCTB W HA
OCHOBE OMBITOB, ICMOHCTPHUPYIONIUX AaHHOES (PH3NUCCKOE SBJIICHHUE,

pacIio3HaBaTh MPOSABJICHHE M3YUCHHBIX (DM3UUCCKHX SBJICHHI B OKPY’KAIOIIEM MHUPE
(B ToM umciae (U3AUECKHUE SBJICHWA B TPHUPOJC. TPWIMBHI U OTJIHMBHI, JBWKCHHC
mianer CoOJIHEUHOM CHCTEMBI, PEAaKTUBHOE JBM)KCHHUE JKMBBIX OPTraHU3MOB,
BOCTIPHMATHE 3BYKOB JKMBOTHBIMHM, 3€MJICTPSICEHHE, CEHCMHUUYECKHUE BOJIHBI, ITyHAMH,
9X0, IIB€TAa TEJl, ONTHYECKHE SBJCHUS B TPUPOJAE, OMOJOrHYECKOE JCHCTBUE
BHJIIMOTO, YABTPaHOJIECTOBOIO W PEHTITCHOBCKOTO M3IIYUCHUM, €CTECTBEHHBIM
pPaguoOaKTHBHBIN (POH, KOCMHYCCKHE JIYUH, PAAHOAKTUBHOE H3IIYUCHHE IPHPOTHBIX
MUHEPAJIOB, JACHCTBHE PaJMOAKTUBHBIX HM3JyUCHWH HA OPraHW3M 4YEIIOBEKA), MPH
3TOM TIEPEBOJMTH MPAKTHUYECKYIO 3a/Jady B yueOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOMCTBA (IPU3HAKH) (PU3NUECKHX SBICHHUIA,

ONMHMCHIBATh HM3YUYEHHBIC CBOHMCTBA Ted M (U3HYCCKUC SBIICHHUS, MCIOJB3Ys
¢mzudeckne  BenWMUMHBI (CpEeNHSAA W = MTHOBEHHAas CKOPOCTh Tena  TpH
HEPAaBHOMEPHOM JIBHKEHHMH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBAas CKOPOCTH,
CUJia TPEHUA, CHJIa YIIPYTOCTH, CHIIa TSKECTH, YCKOPEHUE CBOOOAHOTO MaJCHUS, BEC
Tella, HUMIYJIbC TeNa, HMMIYJIbC CHJIBI, MeEXaHWudeckas pabdoTa W MOIIHOCTb,
MOTEHIMAJIbHAsA  SHEPrus  Tena, MOAHATOrO HaJ  TMOBEPXHOCTHIO  3€MIIM,
MOTEHIIMAJIbHASA JHEPrus CXKAaTOM TPYXKUHBI, KUHETHYECKAs SHEPrus, MOoJHasA
MEXaHWYeCKas SHEPrus, MEepUoJ U YacToTa KojeOaHWH, JIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTeb TMPEIOMIICHWUS CPEJbI), TPH
ONMHMCAaHWX TPABHUIBHO TPAKTOBATh (DM3UUYCCKHI CMBICIT HCIOJIB3YEMbIX BEIIWYWH,
o003HaUCHUSI W  COMHMIBI  (PU3UUSCKUX  BEIIMYMH, HAXOJUTh  (POPMYIIHL,
CBS3BIBAIOININE AAaHHYIO (DM3WUYECKYIO BEIIMUMHY C APYTHMH BEJIHYHHAMHU, CTPOUTH
rpaMKi U3YUCHHBIX 3aBUCHMOCTEH (DH3NUECCKUX BETUUMH,

XapaKTepHU30BaTh CBOMCTBA T, (PH3WUCCKHE SBIICHHS W IPOICCCHI, HMCIOJIB3YS
3aKOH COXPaHEHHUA YHEPTHH, 3aKOH BCEMUPHOTO TATOTESHMS, IPUHITUIT CYTIEPIIO3UITAN
CWJI, TIPUHLIMI OTHOCUTEIbHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
MMIYJIbCa, 3aKOHbI OTPAXKEHWS U TMPEJIOMJICHHUS CBETa, 3aKOHBl COXPAHEHUS
3apSAA0BOIO WM MAaCCOBOTO YMCEI TMPU SAJCPHBIX PEaKIMAX, MPU ATOM JaBaTh
CJIIOBECHYIO (POPMYITMPOBKY 3aKOHA U 3alMCHIBATh €TI0 MaTeMaTHYECKOE BRIPaYKECHHCE,
00BIACHATH (PM3HUUYECKHE ITPOIECCHI M CBOMCTBA TEJI, B TOM YHCIE M B KOHTEKCTE
CUTyallMii  MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh MPUYMHHO--
CJI€JICTBEHHBIE CBSI3HM, CTPOUTh OOBICHEHHE M3 2—3 JIOTUUECKHUX IIIaroB C OMOPOH Ha
2-3 H3yYCHHBIX CBOWCTBA (DM3HMUYECCKHMX SBICHHH, (DU3HMYECCKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH,
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pemarh pacuéTHhie 3adaud (OMHMpaoNIMecss Ha CUCTeMy H3 2-3 ypaBHEHWH),
WCIIOJTB3YSI 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DU3MUECKUE BEIMUYMHBI. HA OCHOBE
aHaM3a YCIIOBUA 337a4Yd 3aMKCHIBATh KPATKOE YCIIOBWE, BBIABIATH HEIOCTAIONIHE
WM W30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOTUMBIC IS
perieHus, TPOBOAUTH PACUEThl W OICHWBATH PEANMCTHYHOCTH TOYYCHHOTO
3HAUEHUA (PU3NICCKON BEITMUNHEI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIH (DU3MUESCKUX
METO/MOB, HWCIONB3yS  OMHUCAHWE  HWCCICNOBAHWA, BBIJACIATH  TPOBEPAECMOE
MIPEAMOIOKEHNE, OICHUBATh MPABUIIBHOCTD TOPSAAKA MPOBEACHUS HCCIICIOBAHUA,
JIEaTh BHIBOJIBI, HHTEPIIPETAPOBATH PE3YyIbTaThl HAOMIOICHNUN 1 OTIHITOB;
MPOBOJUTH OMBITHI TIO HAOMIOACHUIO (PU3MUECKUX SBJCHUN WKW (U3HUESCKUX
CBOMCTB Ten (M3y4eHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXPAHCHHS HHEPTHH,
3aBUCUMOCTh TIEPHOJIa KOJICOAHWH TPYKUHHOTO MAasSTHWUKA OT MacChl Tpy3a H
KECTKOCTH TIPYKMHBI W HE3aBUCHUMOCTh OT AaMIUTATYAbl MaJlbiX KOJeOaHUiA,
NPSIMOJIMHEWHOE PACHpPOCTPAHEHUE CBETA, Pa3NIOKEHHUE OENoro CBETa B CIEKTP,
W3YYCHUE CBOWCTB HM300pPaXEHUS B TUIOCKOM 3€pKaJic W CBOHCTB HM300paKEHUA
npeaMeTa B coOuparolieit TuH3e, HaOMI0IeHUE CIIONTHBIX U JIMHEHYAThIX CIIEKTPOB
U3JTyYCHHS ). CaMOCTOATEIRHO COOMpaTh YCTAHOBKY W3 W30BITOUHOTO Habopa
000OpyA0BaHUS, OTIMUCHIBATH XOJI OTIBITA U €r0 PE3YJIHTATHI, ((OPMYITHPOBATH BHIBOIBI,
MPOBOJUTH TIPH HEOOXOJAUMOCTH CEPHIO TPSMBIX M3MEPECHHM, OMPEACas CPEIHEee
3HAUECHWE HM3MEPAEMON BenWuuHbI ((POKYCHOE PACCTOSHHE COOWPAOMICH JIMH3HBI),
000CHOBBIBATh BHIOOD cIIOCc00a M3MEPEHHUSI (M3MEPHUTEITLHOTO TTPUOOPa);

MIPOBOJUTH UCCIICAOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEITMUMH C HUCIOJIb30BAHUEM
MPSAMBIX HM3MEPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH MNP PABHOYCKOPEHHOM
JBYOKCHUM 0€3 HaydaJlbHOW CKOPOCTH, TEpHOAa KOJIeOAHWH MaTeMaTHdecKOTo
MasTHHAKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXCHHS CBETA OT yIJia MAJCHUS H
yrjia  TpeNoMJICHWS OT  yrja TajeHus). TUIAHWPOBaTh  WCCIICAOBAHHUC,
CaMOCTOATEILHO COOMpaTh YCTAHOBKY, (PUKCHPOBATh PE3YNbTAThl TMOIYyUCHHOMN
3aBUCUMOCTH (PM3UUCCKUX BEJIMYHMH B BUAC TAOIHIl U TPapUKOB, ETaTh BEIBOIBI 110
pe3yJIbTaTaM MCCIICIOBAHUS,

MPOBOJUTh KOCBEHHBIE W3MEPEHHUS (DM3MUECCKUX BETUYMH (CPeAHSAs CKOPOCTh H
YCKOPEHHE Tejla TPH PaBHOYCKOPCHHOM JBWIKEHWH, YCKOPEHHE CBOOOIHOTO
MaJCHUs, KECTKOCTh MPYKUHBI, KOXDPHUIMEHT TPEHUSA CKOJBKCHUS, MEXaHUIeCKas
paboTa ¥ MOIMHOCTh, YACTOTA MW TEPUOJ KOJieOAHWH MaTeMaTHIecKoro |
MPY>KUHHOTO MAasATHUKOB, ONTHYECKAs CHJia COOMPAOMICH JIMH3BI, PaJAOaKTHBHBIN
¢oH): TIAaHWUPOBATH HW3MEPEHUSA, COOMpaATh SKCICPUMEHTAJILHYIO YCTAaHOBKY |
BBHITIOJTHATD U3MEPEHUS, CICHYS MPEMTONKECHHOW HHCTPYKIIUHA, BHIYUCIISATH 3HAUCHUE
BCJIMUMHBl W AQHAM3UPOBATH TIOJYUYCHHBIC PE3YJBTAThl ¢ YYETOM 3aJaHHOM
MOTPELIHOCTA U3MEPEHUN;
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coOMmoAaTh MpaBWUia TEXHUKA O€30MacHOCTH Mnpu padote ¢ J1adopaTopHbIM
000py0BaHUEM,

pa3nuvaTh OCHOBHBIC MPU3HAKKA WU3YUYCHHBIX (PM3MUECCKUX MOJIEICH: MaTepuaabHas
TOYKA, a0COJIFOTHO TBEPAOE TEJO, TOUCUHbIH MCTOUHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIAHETApHAA MOJIENIb aTOMa, HYKJIOHHAsA MOJIESIb aTOMHOTO S/1pa;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOHCTB ¢ OMOPOH HAa WX ONMHCAaHWA (B TOM UHWCJIE. CHOUAOMETP, JATUYUKH
MOJIOKEHUS, PACCTOSIHUSL W YCKOPEHUs, PpaKEeTa, 3XOJOT, OYKH, MEPUCKOT,
¢oToamnmapar, ONTHYECKAE CBETOBOIBI, CIIEKTPOCKOII, J03UMETP, kamepa Buibcona),
WCIIOJTb3YSI 3HAHWS O CBOWCTBAX (DPM3MUECKUX SIBJICHUN W HEOOXOIUMBIE (PH3UUECKUE
3aKOHOMEPHOCTH;

UCIOIb30BaTh CXEMbl M CXEMATHUHbIC PUCYHKM M3YUYCHHBIX TEXHUUYECKHUX
YCTPOMUCTB, HU3MEPUTENbHBIX MOPUOOPOB W TEXHOJOTMYECKUX TMPOLIECCOB TMPH
pelIEHUH YyueOHO--MPAKTUUECKUX 3a7a4, ONTHYECKUE CXEMbI JJii TOCTPOCHHS
HM300paXXEHUH B TJIOCKOM 3€pKajie U COOUpArOIeh JINH3E,

MPUBOJNATH TPUMEPHI (HAXOAWTH WHGOPMAIMIO O TMpPUMEPaX) MPAKTHIECKOTO
WCIOJIb30BAHUS (PU3WUECKUX 3HAHWH B TOBCETHEBHOW >KM3HHM 1A OOCCIICUCHUS
0€30MacHOCTU MpU OOpalllecHUH C MpPUOOpaMu W TEXHUYECKHUMH YCTPOWCTBAMHU,
COXPAHCHMS 3/I0POBbA W COONIOJICHHUS HOPM HSKOJIOTMYECKOrO TMOBEACHUS B
OKPYKarOIIEH CpeIE,

OCYMICCTRIIATh TOWCK WHopMammu (GU3MUECKOro coaepkanus B HHTepHeTe,
CaMOCTOATEILHO (hOPMYJIMPYSI TIOUCKOBBIM 3ampoC, HAXOAWTHh IYTH OMPEACICHUS
JOCTOBEPHOCTH TIOJIYUYCHHOH HMH(pOPMAIIMA HAa OCHOBE HMCIONIUXCS 3HAHWUHW H
JIOTIOJIHUTENIbHBIX UCTOYHUKOB;

UCIOIb30BaTh MPU  BBIMOJHEHUM YUEOHBIX 33/JaHUN  HAYUYHO--MOMYISPHYIO
JUTEPaTypy (U3HUECKOTO COJMCPNKAHUSA, CIPABOYHBIC MAaTEPHAJIBI, PECYPCHl CETH
WutepHer, Biaaerh nNpuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MNPeoOpa3oBaHUA
nH(popManyu U3 0HON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHOpPMAIM M3 HECKOJbKMX HMCTOYHUKOB (PH3UUECKOTO COACpNKaHUS, IyOITMIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOM WJIM MCCIEA0BATEIBCKON NEATCIBHOCTH, MPH
3TOM TPAMOTHO MCHOJIB30BAaTh W3YUYEHHBIM NOHATUWHBIA anmnapar H3y4aemMoro
pasnmena (UMK W COMPOBOXKIATh BBICTYIUICHHE TIPE3CHTAIMCH C  YYETOM
OCOOCHHOCTEH ayIMTOPUU CBEPCTHUKOB.
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TEMATUYECKOE IVNTAHUPOBAHUE 7 KJIACC

KosauuectBo uacos DJeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ae/ioB H TeM (uudposrie)
Kontpoabubie | IIpakTnueckue
n/m NMPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
Pasznen 1. ®u3uka u €€ posib B NO3HAHHH OKPYKAIOIIEro MHpa
bubnuoreka [IOK
1.1 dusnka - HayKa O TPUPOAE 2
y prpoX https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
1.2 dusnyeckue Be 2 1
FISHHCCIHE BB https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 EcrecrBeHHOHA i METO/I MO3HA 2 1
TECTECHHOHAYHHBIM METOM HOSHAmA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnean 2. IlepeoHadyanbHBIC CBeEHHUSI 0 CTPOCHUH BelIECTBA
Bbubnuoreka [IOK
2.1 Crpoenue BemmecTBa 1
TPOCHHE BEIECTD https://m.edsoo.ru/7f416194
59 JIBIDKEHME U B3aUMOJCHCTBUE YaCTHI 5 | Bbubnmuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
23 ArperaTHble COCTO eIIeCTBa 2
Tperatib! TOAMHA BEMECTS https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuxenue u B3auMoaeiicTBHE TeJ
b K
3.1 MexaHn4eckoe JBUKECHNE 3 ubnmorexa O
https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
3.2 Hue acca, TJIOTHOC 4 1
HEpIHA, M » THIOTHOCTD https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
33 Cuna. Bunpr cun 14 1 2
A https://m.edsoo.ru/7f416194
Hroro no pazneny 21
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pazgen 4. laBneHue TBEPABIX TeJl, KUAKOCTEH U ra3os

41 Hasnenue. [lepenayua naBneHus TBEPIbIMHU 3 Bubnmuoreka [IOK
' TeJIaMH, JKUAKOCTSIMA U ra3aMu https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
42 5
JlaBaetine KuakocTh https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
43 A 6
T™MOchepHOe NaBICHUE https://m.edsoo.ru/7f416194
44 JleficTBHE JKUIKOCTU U Ta3a HA MOTPYKEHHOE 7 | 3 Bbubnmuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3gen S. PaGoTa u MOIIHOCTDb. JHeprust
Bbubnuoreka [IOK
5.1 P 3 1
a60Ta 1 MOWHOCT® https://m.edsoo.ru/7f416194
bubaunoreka LIOK
52 IT 5 1
POCTHIE MEXAHIMET https://m.edsoo.ru/7f416194
53 MexaHnuueckast SHeprus 4 1 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TEMATHYECKOE IINTAHUPOBAHUME 8 KJIACC

KosauuectBo uacos DJeKTPOHHbIE
HanmeHoBaHHe pa3ae/ioB U TeM undposbie
Ne i/ P Konrponbubie | IpakTuueckune (mupp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. TensioBbie siBjIeHUs
Bbubnuoreka [IOK
1.1 C 5 7
TPOCHIC H CBOHCTBA BemecTRa https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
1.2 T 21 1 5
CTIOBEIC MpOLeCehl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zpen 2. DnekTpuueckue 1 MATHUTHbBIE SIBJICHUSI
1 DNEKTPUUECKUE 3apsiabl. 3apsDKEHHBIC TeJa 7 | Bbubnmuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
22 II i i 20 1 7
OCTOSIHHBIH 3JIEKTPUUECKUH TOK httos//m.edsoo.ru/7f4 18 lce
2.3 MarauTHbi€ SIBIICHUS 6 1 1.5 bubmmorexra [IOK
https://m.edsoo.ru/7f4181ce
Bbubnuoreka [IOK
2.4 2 4
FICKTPOMATHHITHA HHRYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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TEMATHYECKOE IINTAHUPOBAHUME 9 KJIACC

KosauuyectBo uacos DJeKTPOHHbIE
HanmeHoBaHHe pa3ae/ioB U TeM undposbie
Ne n/m P Kontpoabubie | IlpakTuyeckue (mucpp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. MexaHuueckue siBJieHUSI
11 MexaHU4YeCKOE ABMKEHHUE U CITOCOOBI €ro 10 | Bbubnuoreka [IOK
' ONUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiicTeue Ten 20 1 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckne KoJie0aHHsI U BOJIHbI
2.1 MexaHuyeckue KojedaHus 7 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
22 MexaHuueckye BOJHbI. 3BYK 8 1 3 bubuorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 3. DyieKTpoMarHuTHoe 1oJie H 3JIeKTPOMATHUTHbBIE BOJIHBI
31 DJNEKTPOMArHUTHOE TOJIE U 6 5 Bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe sIBJICHUA
Bbubnuoreka [IOK
4.1 3aKOHBI PaCPOCTPAHECHUS CBETA 6 2
pactpocTp https://m.edsoo.ru/7f41a4a6
b
42 JInH3BI ¥ ONITHYECKHE MPHOOPHI 6 3 nomiorexa LIOK

httos://m.edsoo.ru/7f41a4a6
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43 Paznoxenue Oenoro cBera B CIEKTP 3 2 bubuorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen S. KBanToBble siBieHHsI
Bbubnuoreka [IOK
5.1 141 4 1
CIyCKaHHUE U MOTJIOIEHUE CBETa AaTOMOM https://m edsoo.ru/7F4 ladat
bubnuoreka [IOK
52 C 6 1
TPOCHHE ATOMHOTO AApa https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [IOK
53 A 7 1
FICPHBIC peariiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. IlopTopuTe/ibHO-0000 A0 IMI MOAYIb
6.1 IToBTOpenue u oboduIeHne conep KaHus 9 5 bubmmnorexa LIOK
' Kypca pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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