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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usnke Ha ypoBHE OCHOBHOTO OOIEro oO0pa3oBaHHUS COCTABJICHA Ha
OCHOBE TMOJIOKCHUH W TpeOOBaHUM K pe3yJibTaTaM OCBOSHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBatenbHOM mporpammbl, npeactaBieHHbix B ®I'OC OOO, a Ttakxke ¢ yuérom
dbenepanbHOl paboueid mporpaMMbl BocTUTaHWsA W KOHIENMIUK TpemnogaBaHnds yueOHOTO
npeamera «Ouzukay.

Conepxxanve  mporpamMmbl 1o (u3mke  HampaBiaeHO Ha  (opMHEpOBaHHE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYYAIOMIMXCA W OPTaHM3AIUI0 M3y4YeHUs (PU3MKHA Ha
NEATENBHOCTHON OCHOBE. B mporpamMme 1mo (u3mKe YyUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO
npeaMeTa B peanmmzanuu TpeboBanuit ®I'OC OOO kK mIaHUPYEMbIM JIMUHOCTHBIM H
METANpPEIMETHBIM  pe3yjbTaTaM  OOYYEHHs, a TaKXKE  MEXKIPEAMETHbIE  CBS3H
€CTECTBCHHO-HAYUHbIX YUE€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus.

[Tporpamma mo ¢u3rke ycTaHABIMBACT PACTIPEACIICHIE YUeOHOTO MaTeprajia mo rojiam
oOydeHmst (1O KJjlaccaMm), TpeaaracT MPUMEPHYIO TOCAEAOBATEIHPHOCTh HM3YUCHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHS TMPEAMETHOTO COACPXKAHUSA M YUYETE BO3PACTHBIX
0COOEHHOCTEHM 00YyUarOITUXCA.

[Iporpamma mo ¢usmke pa3padoTaHa ¢ TENBIO OKa3aHWS METOJWYECKOH TOMOIIA
YUUTEINIO B CO3IaHUU Pabouel MporpaMmbl 1Mo yueOHOMY MPEAMETY .

Ousnka ABJISETCA CUCTEMOOOPA3YIOIIMM JiJIi  €CTECTBEHHO-HAYUHBIX  yUEOHBIX
MPEAMETOB, TOCKOJbKY (DU3NYECKHE 3aKOHBI JIEKAT B OCHOBE TPOIECCOB W SIBJICHHM,
M3ydaeMBbIX XUMHCH, OMOJIOTHEH, acTpoHOMUEH U (pr3udeckoit reorpadueii, BHOCHT BKJIaJ B
€CTECTBCHHO-HAYUHYIO KApTUHY MHpA, MNPEAOCTaBIACT HauOojiee SCHbie 00pasilbl
MPUMEHECHUS HAYYHOrO0 METOJAAa TMO3HAHWA, TO €CTh Cnoco0a MOIYYEHUs JOCTOBEPHBIX
3HAHUU O MUPE.

Opna 13 TIaBHBIX 3a7a4 (PU3HUECKOT0 00pa3oBaHusA B CTPYKType 00Iero oopa3oBaHus
COCTOMT B (POPMHUPOBAHWH €CTECTBEHHO-HAYYHOHW TPAMOTHOCTH W HMHTEpPEca K Hayke y
00yYaroIIuXCA.

Nzyuenne ¢usukn Ha 0a30BOM YpPOBHE TMPEANOJAracT OBJIAJICHUE CIICAYIOMAMHA
KOMMETEHTHOCTSAMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAaMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJICIOBAHUS;

e UHTEPOPETUPOBATh JAHHBIE W MCHOJIb30BATh HAYYHBIC J0KA3aTEJIbCTBA IS
MOJIYYEHHUS BBIBOJOB.

Iemn m3ydenus (HU3UKM Ha YPOBHE OCHOBHOI'O OOINEro 0Opa30BaHMS ONPEACICHHI B
Konnenuuu npenonaBanua yuyeOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
opranuzanuax Poccuiickoit deaepanuu, peaausyrolinX OCHOBHBIE 0011€00pa30BATEIIbHbBIC
nporpaMmmbl,  yTBEep:KAEHHOW pemieHneMm Kosmermn  MuHucTepcTBa  NPOCBEIECHUA
Poccuiickoii @eaeparun (mpotokod ot 3 nexkadps 2019 r. No [1K-48h).

Hesan uzyvyenus pusukn:



e TMPUOOPETECHUE HWHTEPECA W CTPEMJICHHWS OOYYAOMHMXCA K HAYYHOMY HW3YUCHHIO
MPUPOBI, PA3BUTHE WX UHTEIICKTYATBHBIX U TBOPUECKHAX CIIOCOOHOCTEHH;

e pa3BUTHE TIPEACTABJICHUNW O HAYYHOM METOAC TMO3HAHWSA W (HOPMHUPOBAHHE
HCCIIE0BATEIFCKOTO OTHOMIEHUS K OKPYKAIOITUM SBJICHUSM;

o (QopmMupoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa HW3YYeHUS OCHOB
CTpOEHUS MaTepuu 1 (PyHTAMEHTAIbHBIX 3aKOHOB (DPU3HKH;

o (QopmupoBaHWEe TPEACTABJICHWA O POMW (UBMKH I8 Pa3BUTHS  JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHIA;

e pa3BUTHE TMPEACTABICHUNH O BO3MOXHBIX cepax Oymymel mnpodeccnoHaTbHON
NEATENBHOCTH, CBSA3aHHON C (DU3HMKOW, MOATOTOBKA K JajbHEHIIEeMy OOyYeHHIO B
ATOM HaIpaBJICHUH.

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

00pa3oBaHusA 00ECTICUMBACTCS PEIICHUEM CIICAYIONIUX 3aAaY:

e TMpUOOPETEHHE 3HAHWK O AWUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHMUYECKHX,
TETJIOBBIX, JIEKTPUICCKAX, MATHUTHBIX M KBAHTOBBIX SBJICHUAAX,

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

e OCBOCHHE METOJOB PEIICHUS MPOCTCUINMUX PACUETHBIX 3a7ad C WCMOIb30BAHUEM
(hM3UUEeCKIX MOJIENICH, TBOPUSCKUX W MTPAKTUKO-OPUEHTHPOBAHHBIX 3314,

e pa3BUTHE YMEHHWI HAOMIOAATh TPHUPOJHBIC SBJICHUS W BBITIOJHATH OTIBITHI,
nabopaTopHbie PabOTHl W IKCIEPUMEHTATBHBIE WCCIICTOBAHUSA C HCIIOH30BAHUEM
HU3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE NPHEMOB PaboOTHl ¢ MHpOpMaIuel (PU3HUESCKOro COoACpKaHMS, BKITFOYAs
uHDOPMAITMIO O COBPEMEHHBIX JOCTHXKCHHUSAX (DU3UKW, aHAIA3 W KPUTHUIECKOE
OllCHMBaHHWE WH(HOPMAIIHH,

e 3HAKOMCTBO cO cdepamMu TPOPECCHOHAIBHON JEATCIIBHOCTH, CBS3aHHBIMH C
(v3uKON, W COBPEMCHHBIMHW TEXHOJIOTHSAMH, OCHOBAHHBIMH Ha JOCTHXKEHUAX
(hm3MUeCcKoi HAyKH.

Ha m3yuenwne ¢usnku (6a30BbIH YPOBEHB) HA YPOBHE OCHOBHOTO OOITETO 00pa3oBaHMs

oTrBoauTca 238 yacoB: B 7 knacce — 68 yacoB (2 uaca B Henemo), B 8 kinacce — 68 vacos (2
yaca B Hememo), B 9 wrmacce — 102 waca (3 waca B He;ENo).

[Ipenmaraempiii B mporpaMmme 1o (U3HMKE MEPEUCHb JTAOOPATOPHBIX PAabOT M OIBITOB
HOCUT PEKOMEHAATENIbHBIN XapakTep, YUHUTENb ACNAeT BHIOOp MPOBEACHUS Ja0OpaTOPHBIX
paboOT W OMBITOB € YYETOM MHAUBUAYAIBHBIX OCOOCHHOCTEH OOYyUaloIuxcsa, CIHCKa
AKCHEPUMEHTAIBHbBIX 33JaHUi, TPEAJIaraéMbiX B PaMKaxX OCHOBHOTO TOCYJApCTBEHHOIO
sK3aMeHa 10 (PU3HKE.



COJAEPKXAHUME OBYUYEHUSA
7 KUIIACC

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

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

Ousnueckne BenmuuuHbl. M3mepenune (usmueckux BenwumH. Ousnueckue MPHUOOPHI.
[TorpemHocTs 3MepeHnil. MexIyHapoaHasi CUCTEMA €IMHULL.

Kaxk ¢m3nka u npyrue eCTeCTBEHHBIE HAYKW M3Y4aloT MPUPOay. EcTecTBeHHO-HAYYHBIH
METOJi MO3HAHUS. HAOJIOACHUE, MOCTAHOBKA HAYYHOIO BOIMPOCA, BBIJIBUKEHUE THUIOTE3,
SKCOEPUMEHT MO TMPOBEPKE THUIOTE3, OO0BSCHEHHE HAOMOAaeMoro spjaeHud. OnucaHue
(hM3UUECKUX ABJICHHUN C TIOMOTIBIO MOJICTICH.

Hemoncmpauuu.

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

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

npudopoM.

JlabopamopHhyvie padomot u onvimol.

1. OnpeneneHue LEHbI ACJICHUS IKAIbl H3MEPUTEIBHOTO MpUbdopa.

2. H3mepenue paccrosHuii.

3. H3mepenne o0béMa JKUAKOCTH U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoOB MaJIbIX TEJL.

5. M3Mmepenne temmeparypsl NpH MOMOIIM KUJKOCTHOIO TEPMOMETpPA W JlaTyMKa

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

Pa3znen 2. IlepBoHayajibHbIe CBeAeHNsI 0 CTPOEHHH BelleCTBA.

CrpoeHue BellleCTBA: aTOMbl M MOJICKYJIbI, WX pa3Mepbl. ONbITH, J0Ka3bIBAIOIINAEC
JMCKPETHOE CTPOSCHUE BEILIECTBA.

JIBukeHue vactuil BeiiecTBa. CBA3b CKOPOCTH JBHUKEHMS YACTHI[ C TEMIEPATYpOH.
bpoynoBckoe aswkenue, nuddysus. BzauMmoaelicTBue dacThIl BEMIECTBA. MPUTIHKCHUE U
OTTAJIKUBAHUE.

ArperatHbi€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH H  TBEPIBIX
(KpUCTATTUYECCKUX) Tell. B3aMMOCBS3b MEXTy CBOHCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbiX COCTOSTHUN
BOJIbI.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenune muddysun.



3.

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

Jlabopamophvie padbomot u onvimol.

1.
2.
3.

Ornenka muaMeTpa atoMa MeTOA0M PSAI0B (¢ UCToNb30oBaHUEM (poTorpaduit).
OnpITHI 110 HAOMIOASHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO EHCTBUS CHJT MOJICKYJIIPHOTO MPUTKEHHA.

Pa3znen 3. /IBuskeHue v B3auMo/1elicTBUE TeJlL.

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

SBnenne wHepuuu. 3akoH MHEpUWU. B3aumopaeicTBUE TeNl Kak MPUYMHA WU3MEHEHUS
CKOPOCTH ABWKEHHS Tel. Macca kak Mepa uHepTHOcTH Tena. [ImoTHocTh BeiecTBa. CBA3b
MJIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €AMHULIE 00BbEMA BEILIECTBA.

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

Hemoncmpauuu.

1
2
3
4.
5
6.

Habmonenne MexaHn4ecKoro IBUKECHHS TeNa.

H3mepenne cKopoCTH MPAMONTHHEHHOTO TBUKCHHS,
Habntonenue SBIEHUS MHEPIUU.

HaGmronenune n3aMeHeHnst CKOPOCTH MPH B3aUMOJACHCTBUY TEIT.
CpaBHeHHE Macc MO B3aMMOCHCTBHIO Tell.

CrnoskeHre CHJI, HANPABJICHHBIX 110 OJTHOM TIPSIMOM.

JlabopamopHhvie padbomol u onvimol.

1

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

Onpenenenne cpeaHe CKOPOCTH CKOIBXKEHHUS OpyCKa WM MIapUKa MO HAKIIOHHOM
MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeENA.

OnsITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTsikeHUs (aedhopManun) MPy>KAHBI OT
NPWIOKEHHOU CHJIBL.

OnBITHI, TEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHHSA OT Beca Tela
¥ XapaKTepa COMPUKACAFOIITUXCS TTOBEPXHOCTEH.

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

JaBnenne. CnocoObl yMEHBIICHHS U YBENWMYEHUS JAaBjieHus. JlapiaeHue rasza.
3aBUCUMOCTh JaBJICHUA rasa oT o00b&Ma, TemmepaTypbl. llepenaua naBiaeHUs TBEPABIMHU
TellaMH, KUJAKOCTAMHU U razamu. 3akoH llackamnd. [TneBmarndeckue mMamvHbl. 3aBUCUMOCTD



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

Atmocdepa 3emiu u atMocdepHOe naBiicHHE. [IpHUrMHBI CYIIECTBOBAHMS BO3AYITHOM
obomoukn 3emiun. OneiT Toppuuerm. M3mepenne atmocdepHoro maBiaeHus. 3aBUCHMOCTh
aTMOC()EepPHOTO JaBJCHUS OT BBICOTHI HaA ypoBHeM Mops. [lpubGopbl ama w3MepeHus
aTMOc(epHOTo TaBJICHMUS.

JleficTBue KWAKOCTM W Ta3a Ha TOTPY)XEHHOE B HHUX Telo. Bwitamkuparorias
(apxumenoBa) cuia. 3akoH Apxumena. [[maBanne ten. Bo3ayxomnaBanne.

Hemoncmpauuu.

o Uk w N e

~

3aBUCUMOCTbH ABJICHUA T'a3a OT TEMIIEPaTyPhI.

[lepenada maBiaeHUs KUAKOCTHIO U TA30M.

CooOmmaroryecs cocy/abl.

['mapaBnuueckunii npecc.

[IposiBnenue peicTBUs aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTDh BHITAIKHUBAIONMIEH CHJIBI OT 00BbEMA TOTPYKEHHOW YaCTH Tela o
TJIOTHOCTH YKHJIKOCTH.

PaBeHCTBO BHITATKABAOIIEH CHITBI BECY BRITCCHCHHON KUIAKOCTH.

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

JlabopamopHhyvie padomot u onvimol.

1.

Hccnenoanne 3aBUCMMOCTH Beca Tela B BOJAE OT oObEMaA MNOTPYKEHHOW B
YKAJIKOCTB YaCTH TETA.

OnpeneneHue BHITATKUBAIOIICH CHUJIbI, JCUCTBYIOIIECH Ha TENO, MOTPYXKEHHOE B
KAJIKOCTb.

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

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKWBAIOIIEH CHIIbI, JEHCTBYIONICH
Ha TEJIO B XUAKOCTH, OT 00BbEMA MOrPYKEHHOW B MKUJKOCTh YacTH Tejda U OT
IUIOTHOCTH JKUIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHWE JIOAKA M OIPENEIICHUE €€
TPy30IIOABEMHOCTH.

Pa3zgen 5. PaGora u MOoIHOCTb. DHeprusi.

Mexanuueckasa padota. MOIIHOCTS.

[TpocThie MeXxaHW3MBbI: pbivar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuyio paBHOBeCHs
peiuara. lIpumeHeHHe TmpaBWiia paBHOBECHS pblyara K OJOKY. «30J0TO€ MPABUJION
mexanuku. KITJ[ npocTeix Mexanu3MoB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE.

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

Hemoncmpauuu.



1. [Ipumepbl MPOCTHIX MEXAHU3MOB.
Jlabopamophvie padbomot u onvimol.
1. Onpenenenue padOThl CWIbl TPEHUS TPU PABHOMEPHOM JBWIKEHHUHM TEla MO
TOPU30HTAJIBHON MOBEPXHOCTH.
2. HccnenmoBanue ycnoBHil paBHOBECHUA pblyara.
3. Usmepenne KII/| HaKmOHHOM MIIOCKOCTH.
4. M3ydeHune 3aK0HA COXPAHECHHS MEXAaHUYECKON YHEPIUHU.
8 KIIACC

Pa3znen 6. TerioBbie sIBJIeHUS.

OCHOBHbBIE TIOJIOKEHUS MOJEKYISAPHO--KHHETUUECKON TEOPUM CTPOEHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJieKyd. OnbIThl, MOATBEPKAAIOIIUE OCHOBHBIE MOJIOKEHUA
MOJIEKYISPHO-KUHETHUECKON TEOPHH.

Mopaenu  TBEPAOro, KUAKOTO W Ta3000pa3HOr0  COCTOSHHMA  BEIIECTBA.
Kpucrammmueckue n amopdubie tena. OObsCHEHNE CBONCTB Ta3oB, XXHAKOCTEH M TBEPIBIX
T€ HAa OCHOBE TIOJIOKCHUH MOJEKYJISPHO--KUHETHUECKOW Teopuu. C(CMauMBaHue U
KanWUIAPHbIE ABJICHUS. TEenIoBOE pacIuPEHUE U CKATHE.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMIKCHHUS YACTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHUST BHYTPEHHEH SHEprud: TEIUionepeaadya u
coBeplieHue padoThl. Buabl Temionepeaaun: TeIIONPOBOJHOCTh, KOHBEKIIMS, U3TyUCHUE.

KonuuectBo TemioTel. YAelbHAs TEIUIOEMKOCTh BellleCTBA. Te€mIOOOMEH W TEIIOBOE
paBHOBECHE. YPaBHECHHE TEIJIOBOro OanaHca. [[naBjaeHue u 0TBEpACBaHKUE KPUCTATUTMUECKUAX
BEIIECTB. YeabHasA TemoTa IaBieHusd. [lapooOpa3zoBanne m KoHaeHcaiusd. HMcmapenue.
Kunenue. YaenpHas Temiora mapooOpa3oBaHud. 3aBUCUMOCTh TEMIIEpaTyphl KHUIICHUA OT
aTMOC(epHOT0 TaBJICHMUS.

BnaxnocTh BO3aYyXA.

DHeprus TOIJIMBa. Y AeNIbHAS TEMI0TA CTOPAHUS.

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

3aKOH COXPAHCHUS U MPEBPAIIEHUA SHEPTUHU B TEIIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmtonenue OpOyHOBCKOTO ABUKEHUS.

2. Habmonenune muddysun.

3. HaOGmoaeHue ABIeHUN CMauMBaHUSA U KAMUJUISPHBIX SBJICHUM.

4. HalOnroaeHure TeIIoBOro pacliupeHust Tell.

5. M3MeHeHue JaBfieHHs ra3a TMpPd HU3MEHEHHH OO0bEMA W HArpeBaHUU WU

OXJIAXKJICHUH.
6. IlpaBuna uamMepeHuss TEMIEPATYPHI.
7. Bunapl Temonepenayu.



8. OxJlakJIcHUE MPU COBEPILICHUH PAOOTHI.

9. Harpepanue npu coBepiiieHHH padOThl BHEIITHUMHU CHIIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN Pa3TNUHbIX BEIIIECTB.

11. HabmroieHne KuTeHusl.

12. HabnroieHue mocTosHCTBA TEMIIEPATYPhl MPH TUIABJICHUH.

13. Moienu TEIIOBBIX ABUTATEICH.

Jlabopamophyvie padbomot u onvimol.

1. OnpITel IO OOHAPYKEHUIO ASHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OnbITH IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM MIIM caxapa.

3. OnpIThl 1O HAOMIOACHHUIO TETJIOBOTO PACIIMPECHHUS Ta30B, XHUAKOCTEH M TBEPIBIX

TE.
4. OmnpenaencHre AaBJICHUS BO3Ayxa B OAJUIOHE IIIPHIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro oobémMa u
HarpeBaHus WIN OXJIAKICHUA.

6. IlpoBepka THUIOTE3bl JMHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUJKOCTH B
TEPMOMETPHUUECKON TPYyOKE OT TeMIIepaTyphl.

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

padOoThl BHEIITHUX CHJI.

8. HMccrmenoBanue SBICHUA TEIJI0O0OOMEHA MPH CMEITUBAHUW XOJOAHOW W TOpsAYeH

BO/IBI.
9. OmpeneneHue KOIWYECTBA TEIUIOTHI, MOJYUYCHHOTO BOJON MpPH TEIJIOOOMEHE ¢
HarpeThiM METAJUTHYSCKUM UJITUHIPOM.

10. OnpeaeneHne yaenbHON TEMTOEMKOCTH BEIIIECTRA.

11. MccnenoBanue npoiiecca UCIapeHus.

12. OnpeaeneHne OTHOCUTEIbHOM BIAYKHOCTH BO3AyXa.

13. OnpeaeneHne yaenbHON TEIIOTHI TIaBJICHUA JIbJa.

Paznen 7. daekTpuyeckne i MATHUTHbBIE SIBJICHHUSI.

Onexktpuzanms Tea. J[Ba poaa sMeKTpUUSCKUX 3apsaaoB. BaanmoaehcTBie 3apsaKEeHHBIX
ten. 3akoH KymoHa (3aBHCHMOCTH CHIJIBI B3aUMOJICHCTBUA 3apsHKCHHBIX TEJI OT BETUUHHBI
3apAIOB ¥ PACCTOSHUSA MEXKIY TEIAMM).

Onektpuueckoe  moje.  Hanpsxk€HHOCTh  3iekTpuueckoro  mojd.  [IpuHimn
CYTICPITO3UIIAH JICKTPUUCCKUX TOJICH (Ha KAUeCTBEHHOM YPOBHE).

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

ONEKTPUUECKAN TOK. YCJIOBHA CYIIECTBOBAHUS AJICKTPUUYECKOTO TOKa. MCTOUHHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHA AIIEKTPUUECKOTO TOKA (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUM TOK B )KHIKOCTSIX M ra3ax.



Onexktpuueckas 1enb. Cuna Toka. OnekTpuyeckoe HampsikeHue. ConmpoTHBIICHUE
MPOBOJHUKA. YIEJIbHOE COMPOTHUBJIEHUE BemlecTBa. 3akoH Oma Ui ydacTKa LENH.
[TocnenoBarenbHOE Y NAPALICIBHOE COCTMHEHUE MTPOBOTHUKOB.

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

[TocTostHABle MarauTHl. B3auMOAEHCTBHE TOCTOSHHBIX MAarHUTOB. MarHWTHOE TOJE.
MarnauTtHoe 1osie 3eMJId U €ro 3HaueHue I Ku3Hu Ha 3emiie. OnbiT OpcTena. MarHutHoe
MoJie  JJICKTPUUECKOro Toka. [IpuMeHeHHWe »>JIeKTpOMarHuToB B TexHuke. JleicTBue
MarHuTHOTO TIOJIA HAa TPOBOJHHUK C TOKOM. OJIEKTPOJABHTaTEh MOCTOSHHOTO TOKa.
Hcnonb3oBaHue >AEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitet  ®@apanesa. fBjieHWe >AeKTpoMarHuTHOW wuWHAyKuuu. [IpaBwio JleHna.
Onexkrporeneparop. CrnocoObl MOJYYEHUs SJICKTPHUECKON SHEPruu. IJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOUHHUKAX SHEPTHH.

Hemoncmpauuu.

DneKTpu3anus Te.

JIBa posa >MEKTPUUECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPAKECHHBIX TEI.
YCTpONCTBO M IEUCTBUE JTEKTPOCKONA.

DJIEKTPOCTAaTUUECKAsA MHAYKIIUS.

3aKOH COXPAHECHUS ANIEKTPUUECKHUX 3aPI0B.

[TpoBOIHUKHN U AUAICKTPHKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

HNcTouHnkn mOCTOSTHHOTO TOKA.

O X N o Uk W N

JIeHCTBUA SIIEKTPUUYECKOTO TOKA.
. DNEKTPUUYECKHU I TOK B KUJKOCTH.
. ['a30BbIl pazpsan.
. I3Mepenune cuiibl TOKa aMOepMETPOM.
. 3Mepenune 3IeKTpUuIeCcKOro HanpsKeHUST BOJIbTMETPOM.
. PeocTar u MmarasuH COMPOTUBIICHUHN.
. BzaumoieiicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHne HEBO3MOKHOCTH Pa3ICJICHUS MOTIOCOB MarHUTa.
. MoaenupoBaHHe MarHUTHBIX MOJIEH NOCTOSTHHBIX MAarHUTOB.
. OnpIT Dpcrena.
. MarautHoe noJje Toka. DJIeKTPOMArHmT.
. JleficTBHE MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATENh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABICHUAS SIEKTPOMArHUTHOW UHAYKIIVH.
. OnpiTel Gapajes.
. 3aBUCUMOCTb HAIMpPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUA.
. DJEKTPOTreHEPATOP NOCTOSTHHOTO 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 pabomot u onvimol.

1. OnbIThl IO HAOTIOACHUIO SJICKTPU3ALNK TEJI UHAYKIIMEH U MTPU COMPUKOCHOBEHUHU.

2. HccnenoBanue neHCTBUS 3JIEKTPUUECKOTO MOJIA HA MPOBOJHUKHU U AUICKTPUKH.

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

4. V3MepeHue U peryaupoBaHUE CUJIbI TOKA.

5. HM3MepeHue u peryiupoBaHuE HAMPSKEHHUS.

6. MccnenoBanme 3aBUCMMOCTM CHJIBI  TOKQ, MAYLIETO YEpe3 PE3HCTOP, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3UCTOPE.

7. OnpiThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  AJICKTPUUYECKOTO  COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JJIMHBI, TUIOMAIX MONEPEYHOr0 CEYEHUA U MaTeprala.

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

9. IlpoBepka mpaBujia jisi CUJIbl TOKA MPH NAPALIETBHOM COEAUHEHNUN PE3UCTOPOB.

10. OnpeaenieHre pabOThI IEKTPUUECKOr0 TOKA, UAYIIETr0 Yepe3 PESUCTOP.

11. OnpeaenieHre MOITHOCTH AJIEKTPHUYECKOT0 TOKA, BBIAEIISIEMON HA PE3UCTOPE.

12. MccnenoBanme 3aBUCUMOCTHY CHJTbI TOKA, UYIIETO Y€Pe3 JaMIIOUKY, OT HAMPsHKEHUS
Ha HEW.

13. Onpenenenue KI1/[ narpeBatens.

14. ccnenoBaHe MarHUTHOTO B3aUMOJICHCTBUSA MOCTOSTHHBIX MAarHUTOB.

15. I3ydeHne MArHUTHOrO MOJS MOCTOSHHBIX MArHUTOB NPU KX OOBEAMHEHHH U
pa3IeIICHNH.

16. MccnenoBanue AEHCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KATYIIIKU C TOKOM
Y MarHWATa OT CUJIbl TOKA U HAMPABJICHUA TOKA B KATYIIKE.

18. I3ydeHue AeCTBUS MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

19. KoHCTpyrpoBaHue 1 u3ydeHue padoThl 3JEKTPOABUTATENS.

20. U3mepenne KII/1 snexkTpoaBurareibHONM yCTAaHOBKH.

21. OOBITH MO UCCIAEAOBAHUIO SIBJICHUA HJICKTPOMArHUTHOW WHAYKIMU: UCCIACIOBAHUE
W3MEHECHHUM 3HAUEHUS U HATPaBJICHUA UHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHSI.

Mexannueckoe ABrKeHHE. MatepuanpHas Touka. Crcrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWUECKOTO JABMXKEHUsA. PaBHOMepHOE mnpsMolmHEHOe nBIkeHHE. HepaBHOMepHOE
npsMoIuHEHOe aBrkeHHE. CpenHsisi 1 MTHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKEHHHU.

Yckopenne. PaBHOyCKOpeHHOE NPsAMOJUHEHHOE ABrkeHHMe. (CBOOOMHOE mMaacHHE.

Oneiter [anmuies.
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PaBHOMEpHOE NBHKEHHE MO OKPYXHOCTH. [lepnoa n yacrora obpaiieHus. JInnernas u
YIJIOBasA CKOPOCTH. LIEHTPOCTpEMUTENBHOE YCKOPEHUE.

[Tepsriii 3akoH Herotona. Bropoit 3akon Herotona. Tpertuii 3akon HeroTona. [IpuHiun
CYyNEPIO3ULIANA CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiia TPEHHS CKOJIBKEHHUS, CHJIa TPEHUA
MOKOS, APYTHUE BUbI TPEHHUS.

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

PaBHOBecue maTepuaibHOM TOUYKHA. AOCONIOTHO TBEPAOE Tesio. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO BpaiieHus. MomeHT cuiibl. LleHTp TskecTw.

Nmnynbc tena. U3menenne umnyibea. MMmynbe cuibl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktnBHOE ABMKEHUE.

Mexanuueckaa padboTta U MOIIHOCTb. PaboTa cuil TAkeCTH, ynpyroctu, TpeHus. CeA3b
SHepruu v padoThl. [loTeHIManbHas SHEpPrus Teiaa, NOJHITOrO HaJA MOBEPXHOCTHIO 3€MIIH.
[loreHumanbHasds »HHeprua Cxaroh npyxkuHbl. KuHernmueckas »sHeprus. Teopema o
KUHETUYECKON SHEPrUuu. 3aKOH COXPAHEHUA MEXaHUUECKON SHEPTUH.

Hemoncmpauuu.

1. HaOmtoneHune MEXaHWYECKOro ABUKEHHUA TEJIa OTHOCUTEIbHO PA3HbIX TEJI OTCUETA.

2. CpaBHeHME MYTEH U TPACKTOPHI JABUKEHUS OJTHOTO U TOTO K€ T€Ja OTHOCUTEIbHO
pa3HBIX TEN OTCUYETA.

H3mepeHune CKOpOCTH U YCKOPEHUSA MPSIMOIMHEHHOTO IBUKEHHS.
HccnenoBanune nMpru3HakoB PaBHOYCKOPEHHOTO JBHIKEHUS.
Habmtonenune ABUIKEHUS Tea MO OKPYKHOCTH.

o vk~ w

HaOmtonenne MexaHWYECKUX SBJICHHHM, MOPOUCXOASIIMX B CHCTEME OTCUéTa

«Tenexkay mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JABMXKEHUM OTHOCHUTEIIBHO

kabuHeTa (pu3uKH.

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

8. HaOmoaeHue paBeHCTBA CUJI IPU B3aUMOACHCTBUM TEJL.

9. HM3MeHeHue Beca Tesa Mpyu YCKOPEHHOM JIBUKCHUU.

10. [Tepenaua ummnysbca Mpu B3auMOJEHCTBUM TEN.

11. [TpeoOpazoBaHus SHEPTUM MPU B3AUMOJACHCTBUU TEN.

12. CoxpaHeHHE UMMYJIbCA TTPH HEYTIPYTOM B3aMMOJCHCTBHUMU.

13. CoxpaHeHHE UMITYJIbCA MPU A0COTOTHO YIIPYTrOM B3aUMOICHCTBUHU.

14. HabnroieHNEe peakTUBHOTO JIBHKEHHUS.

15. CoxpaHeHHEe MEXaHUYECKOH SHEPTUH TP CBOOOTHOM TaICHUH.

16. CoXpaHEHHE MEXaHMYECKOM HHEPrud TpHU JBHXKECHUM Tela T0oJ ACHCTBUEM
MIPYKUHBI.

JlabopamopHhvie pabomot u onvimol.

11



10.

11.

KoHcTpynpoBanue TpakTa Ui pa3roHa W JATBHEHINETO0 PAaBHOMEPHOTO JBMKCHUS
IapUKa WA TEJICKKH.

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

Onpenenenne yCKOPEHHUS Tena NPH PaBHOYCKOPEHHOM ABMKEHWH IO HAKIIOHHOM
TUIOCKOCTH.

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

[IpoBepka THUMOTE3BI: €CITH TPHA PABHOYCKOPEHHOM JBH)KCHMH 0€3 HadaIbHOMN
CKOPOCTH TIyTH OTHOCATCS KaK PsAA HEYETHBIX YKCENI, TO COOTBETCTBYIOIIHE
MTPOMEKYTKHA BPEMEHHU OJMHAKOBHI.

HccnenoBanmne 3aBUCUMOCTH CHJIBI TPEHUS CKONBKECHHS OT CHIIBI HOPMAJbHOTO
JABJICHUS.

Omnpenenenne kodhpunrenTa TPEHUS CKOTBKCHHS,

OnpenenenHue ;KECTKOCTH MPYKUHBI.

Onpenenenne pabOTHl CHJIBI TPEHHWS TPH PABHOMEPHOM JABMXKCHHHM Tea TI0
TOPU30HTAJIBHOM MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIPYTOCTH TPH TMOABEME TPy3a C HMCIOJH30BAHHEM
HETMOABMYXHOTO W TOJBHXKHOTO OJIOKOB.

Wzyuenune 3aKoHa COXpaHCHUS SHEPTHH.

Paznen 9. Mexannueckue Ko/1€0aHHS H BOJIHBI.

KonebarenpsHoe npuxkenne. OCHOBHBIE XapaKTEPUCTUKK KOJICOAHWM: MEPHO, YacToTa,
aMITUTyAa. MaremMaTndecKuii W TPYKHMHHBIM MasTHHKHW. [IpeBparieHne SHEprud Ipu
KO0J1e0aTeIbHOM IBHIKEHUH.

3aryxaromme KojeOanusa. BeiHyxaeHHble KoneOaHusa. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBA MexaHWUYeCKUX BOJIH. [IpomoapHble M moNepeyHble BOJHBI. J[TMHA BOJHBI
U CKOPOCTh €€ pacnpocTpaHeHusa. MexaHWuecKue BOJHBI B TBEPAOM Tele, CEHCMHUUECKHE

BOJIHBI.

3Byk. ['poMKocTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. IH(GPa3Byk 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 NPYKUHE.

Habntonenue BbIHYXACHHBIX KOJIEOAHUH U pE30HAHCA.

PacnipocTpanenne mpoaoapHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIEITH).

HaGmronenmne 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HAHC.

JlabopamopHhyvie padbomol u onvimol.

1.
2.

OnpeneneHue 4acToThl U MEPUOJA KOJeOaHU MaTEMAaTUYECKOTO MAATHHKA.
Onpenenenue 4acToThl U Nepruoaa KojaeOaHui NPy KUHHOTO MAsTHUKA.
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7.

Hccnenosanue 3aBUCUMOCTH TIEpHOa KOJIEOAHHWM MOJABEIICHHOIO K HUTH Tpy3a OT
JUTAUHBI HATH.

Hccnenosanue 3aBUCUMOCTH TIEpHO/ia KoaeOaHUH MPYKWUHHOTO MasiTHUKA OT MacChl
rpysa.

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

OnbITH, JAEMOHCTPUPYIOIIHE 3aBUCHMOCTH TIepHOJa KOJCOAHWM MPYKMHHOTO
MasSTHHUKA OT MACChI Tpy3a U KECTKOCTH MPYKUHBHI.

H3mepenre yckopeHus CBOOOIHOTO MaACHUA.

Paszaen 10. DaekTpoMarHuTHoOE 1MoJie U 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHUTHRIC BONHBI. CBOWCTBA AJEKTPOMArHUTHBIX
BoyiH. [llkama »snexkTpoMarHUTHBIX BOJNH. Mcmonbp3oBaHWE SIEKTPOMAarHUTHBIX BOJH IS
COTOBOM CBA3MU.

DnekTpoMarauTHas mpupoaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1.
2.

CaoiicTBa 37€KTPOMArHUTHBIX BOJTH.
BoiHOBEBIE CBOWCTBA CBETA.

JlabopamopHhyvie padomot u onvimol.

1.

W3yuenune CBONCTB AMEKTPOMArHUTHBIX BOJTH C TIOMOTIIBIO MOOHITBHOTO TenedoHa.

Pa3znen 11. CBeroBble siBJICHMSL.

JlyueBaa monens ceera. Mctounuku cBeta. [IpsamMoarHEHHOE pacOpOCTPAHEHHUE CBETA.
3atrmenusa Connia u Jlynel. OtpaxkeHue ceta. [nockoe 3epkaio. 3aKkOH OTPaKEHHS CBETA.

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

Jlunza. Xon nyuerr B nuHze. Ontudeckas cuctema ¢doToarmmapaTa, MAKPOCKOTA H
Teneckona. [ 1a3 kak onrudeckas cucreMa. bim3opykoCTs U TalTbHO30PKOCTh.

Paznoxenune Oenoro ceera B cnekTp. Onbitel HetoToHa. CloKeHHE CHEKTPAIbHBIX
nBETOB. /lucnepeus ceera.

Hemoncmpauuu.

W X N oA W N

[TpssMonuHEHHOE pacnpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIIYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTrueckuil CBETOBO/I.

Xon nydeit B coOuparoe JuH3e.

X0/ Tydeil B pacCEeMBAIOIICH JIMH3E.

[Tonyuenne n300pakeHUH ¢ TOMOIIBIO JTUH3.

[Tpunatun aeiicTeus poroanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Monens riiaza.
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11. Paznoxenue 6eoro cBeTa B CIEKTP.
12. [Tonydenue Oeoro cBeTa IPH CIOKESHHH CBETA PAa3HBIX IBETOB.
Jlabopamophvie padbomot u onvimol.

1.
2.

N o v ok

HccnenoBanme 3aBUCUMOCTH yTJ1a OTPAXXCHUST CBETOBOTO JIyda OT YTJIa MaICHHA.
H3ydenne xapakTepUCTUK H300paKCHHS TIPEAMETA B INIOCKOM 3epKalie.
HccnenoBanme 3aBUCHMOCTH yTJIa MPEIOMJICHHS CBETOBOTO Jiyda OT yrijla MajAcHUS
Ha FPAHHUIIE «BO3TyX—CTCKJION.

ITonyuenne n3o0pakeHU ¢ MOMOIIBIO COOMPAIOIICH JIMH3HI.

Onpenenenne GOKyCHOTO PaCCTOSHUSA W ONMTHUCCKOW CHITBI COOMPAFOIICH JTMH3HI.
OnBITH IO PA3IOKEHHUIO OEITOTO CBETA B CIIEKTP.

OnbITEL MO BOCHPHATHIO MBETA MPEAMETOB MPH WX HAONIOJICHUHM UYepe3 IBETOBHIC

(unbTpHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnswitel Pe3epdopna u mianetapuas monaeas aroma. Moaens atoma bopa. Mcnyckanue
Y MOTJIONIeHUE cBeTa aToMOM. KBaHThI. JInHEeYaThie CIEKTPHI.

PapmoaktuBHOCTE. Anbha-, Oera- W ramma-usiaydeHus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnasa moaens aromuoro sapa. M3oromsl. PaguoaktwBHbIe TpeBpaincHus. [lepuon

MoJIypacnaaa arOMHBIX SEP.
SnepHbie peakuyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOTO W MACCOBOTO YHCEN. DHEPrud
CBA3M aToMHbIX saep. CBsA3b Macchl W 3HEpPrum. Peakuuu CUHTE3a W JACJICHUS SAEP.

Hctounuku 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 pa3IMUYHBIX Ta30B.

CnekTp BoAOpOA.

Habmoaenne tpekos B kamepe Bunbcona.

PaGoTta cuéTunka HOHU3UPYIOIINX U3TYUSHUH.

Peructpanus uznydeHus NPUPOIHBIX MUHEPATIOB U MPOIYKTOB.

JlabopamopHhyvie padbomot u onvimeol.

1.
2.

3.

Halmonenue CruTomHbIX ¥ IMHEHYATHIX CIIEKTPOB M3ITyUCHUS.

HccnenoBanue TPEKOB: W3MEPEHHE SHEPTHH YACTHIIBI 10 TOPMO3HOMY MyTH (T10
dboTorpadusam).

H3mepenue paaroakTHBHOTO (OHA.

IHoBTOpUTEILHO0-00001IAKOIMI MOTYJTb.

[ToBTOpUTEIbHO--0000IAIOIMK  MOAYJIb TPEAHA3HAUEH [JId CHUCTEeMaTH3aluu |
0000IIIeHnsT TIPEAMETHOTO COJCPXKAHUS W OMbITA JACITEIILHOCTH, MPHOOPETEHHOTO TPH
W3YYCHUH BCETO Kypca (PU3WKH, a TaKXKe I MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY
sK3aMeHy 1o (pr3HUKe IS O0YUaAIOIMUXCs, BHIOPABITAX ATOT yUSOHBIN MPEIMET.
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[lpp wW3ydyeHHMM JAHHOTO MOAYJS PEATU3YIOTCI MW CHCTEMATH3UPYIOTCS BB
JEATCIbHOCTH, HAa OCHOBE KOTOPBIX OOECMEUMBACTCS JOCTHXKCHUE TMPEAMETHBIX H
METaINpPEeAMETHBIX TUIAHUPYEMBIX pe3yabTaToB o0yueHwus, dhopmupyeTcs
€CTECTBEHHOHAYYHAsA I'PAMOTHOCTb. OCBOEHWE HAYUYHBIX METOJOB HWCCIEAOBAHUA SBJICHUHN
MPUPOABl ¥ TEXHWKH, OBJIAJACHUEC YMCHUSAMHU OOBACHATH (PU3WUECKHUE SBJCHUS, MPUMEHSS
MOJIYYEHHBIE 3HAHUA, PELIATH 3aa44, B TOM YHCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIBHBIE.

[IpuHUMNIMANBEHO AEATEIBHOCTHBIA XapaKTep MAHHOTO pa3/eiia Peaiu3yercs 3a CYET
TOTO, YTO OOYYAIOIIMECA BBHIMOJHAIOT 3a1aHUS, B KOTOPBIX UM MPEJIAraeTcs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHWW PACMo3HABATh W HAYYHO OOBACHATH (PU3MUEcKHe
ABJICHUA B OKPY’KArOIIEW NIPUPOJE U MOBCEAHEBHON JKU3HHU,

WCITOJT30BATh HAYYHBIE METOJIBI HCCIICTIOBAHUSA (PU3NICCKUX SABJICHHUM, B TOM YHCIIE TS
MPOBEPKH TUIIOTE3 U TTOJTYUYEHUSA TEOPETUUECKUX BBIBOJOB;

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

WN3yuenne ¢us3wkr HA YpPOBHE OCHOBHOTO 0O0MIEero oOpa30BaHWS HAMpaBIEHO Ha

JOCTHKCHHE  JIMYHOCTHBIX, METamPeAMETHBIX W MPEAMETHBIX  00pa30BaTEIbHbBIX
PE3YIABTATOB.

B pesynbrare wm3yuenms (U3MKKA HA YPOBHE OCHOBHOTO 00miero o0Opa3oBaHUS Y

oOyuaromierocst 0yayT chopMuUpOBaHbBI CIASAYIONAE TUIHOCTHBIC PE3YIIHTAThl B YACTH:

1) naTpuoTHYECKOr0 BOCIIMTAHUS:

— MPOABIIEHUE MHTEPECA K MCTOPUM M COBPEMEHHOMY COCTOAHUIO POCCUHCKOU
(hm3rUecKol HayKH,

— IEHHOCTHOE OTHOIIIEHNE K IOCTHKCHUSAM POCCUHCKHUX YUEHBIX--(PU3HUKOB;

2) rpamaaHCKOro ¥ IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSI:

— TOTOBHOCTh K AKTMBHOMY Y4YacTHIO B OOCYXJCHUM OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TTPAKTHIECKAM MPUMEHCHUEM JTOCTHKCHUAN (PU3UKH;

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

3) 3cTeTHYeCcKOro BOCIUTAHUS:

— BOCTPUATHE OCTETHUCCKMX KadeCTB (U3MUECKOW HAyKH. €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT' 0 MMO3HAHUS:

— OCO3HAHME TIEHHOCTH (PU3NUECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTA TTO3HAHUA MUPA,
OCHOBBI Pa3BUTHUA TEXHOJIOTUN, BAXKHENIIEH COCTABIIAIOLIEN KYJIBTYPHI,

—  Ppa3BUTHE HAY4YHOW JIFOOO3HATENIBHOCTH, HHTEpPEca K  HCCIEA0BATENIbCKOM
NEATEIIbHOCTH,

S) popmupoBaHus KYJbTYPbI 310POBbS U SMOLHOHAJIBLHOI0 0J1ar0MOJIyYHsi:

— OCO3HaHHWE LIEHHOCTH 0€30MacHOro 00pas3a >KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MUpPE, BAXKHOCTH MpaBujl O€30MAaCHOr0 TMOBEACHHMS Ha TPAHCIOPTE, Ha J0porax, c
AJIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAIIIHUX YCJIOBUSX;

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

6) TPy10BOT0 BOCIIUTAHMSI:

— QaKTHBHOE Yy4YacTHEC B PENICHAW TMPaKTHYECKWX 3a1ad (B paMKaX CEMbH,
o0Opa3oBaTeIbHOW OpraHW3alyu, Topoda, Kpas) TEXHOJIOTHYECKOH H  COIMAITBbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIIEC W (PM3HMUECKUX 3HAHMIA,

— WHTEPEC K MPAKTHICCKOMY H3yUEHHIO MPOGECCHi, CBA3aHHBIX C (PU3HKOI;

7) 3K0JI0TH4eCKOro BOCTIUTAHMSI:
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— OpHCHTaIlMd Ha NPHMEHEHHE (PM3MUEeCKHX 3HAHUW JUIS PEIIeHHUsA 3aJad B 00JacTh
OKPY KarOIIEH Cpe/ibl, TUIITAHUPOBAHUA MOCTYIKOB U OLEHKH X BO3MOXKHBIX MOCIEACTBHAM
JUTSL OKPY2KarOIIEH CPEJIBI,

— OCO3HAHME TJI00AJIBHOTO XapaKTepa FKOJOTHUSCKUX TTPOOJIeM U MyTeH UX PeIICHUA,

8) azanTauun K U3BMEHSIIOIIUMCS YCJI0BUSIM COLMAJILHOI U IPUPOIHOII Cpeabl:

— TOTPEOHOCTh BO B3aMMOJACHCTBHUM TIPH BBHITIOJHEHUH HCCIACIOBAHUM W IPOEKTOB
(bM3UYeCKOM HAMMPaBJICHHOCTH, OTKPHITOCTD OIBITY M 3HAHHUSIM JAPYTHX;

— MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO AEATEIbHOCTb;,

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

— 0CO3HaHHE AS(UIMTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00J1aCTH (PH3HKH,
— IJTAHAPOBAHHUE CBOETO Pa3BUTHS B IPHOOPETEHUH HOBBIX (PM3MUCCKUX 3HAHMIA;

— CTPEMJICHHE AaHaJM3UPOBATh M BBIABIATH B3aWMMOCBSI3M TPUPOABI, OOIECTBA U
SKOHOMHKH, B TOM YHCJIC C MCIOJIb30BAHHEM (PH3NUSCKUX 3HAHMIA,

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

METAIIPEAMETHBIE PE3VJIbTATDBI

B pesynprare OcBOCHMA mporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETro

obpazoBanusa y oOydaromierocss OyayT cpOpMHpPOBAHBI MeTANpeIMeTHbIE Pe3yJIbTaThl,
BKJIFOUAIOIIHE T103HABATCNIbHBIC YHHBEPCAJbHBIC YUeOHBIC ACHCTBHS, KOMMYHHKATHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUSA, PETYJISITUBHBIC YHUBEPCATBbHBIC YUCOHBIC TCHCTBHA.

ITo3zHaBaTe/IbHBIE YHUBEpPCAJbHbIE YYeOHbIE AeHCTBHUSA

Ba3oBble Jiornueckue 1eCcTBUA:

e BBIABIIATH U XapPaKTEPHU30BATh CYMIECTBECHHBIC TPU3HAKN OOBEKTOB (SBICHUH);

e VCTAaHABJIMBATh CYIICCTBCHHBIA TPHU3HAK KIacCU(UKANMHU, OCHOBAHWA  JUIS
0000IIEHNS U CPABHEHUS,

e BBIABIIATH 3aKOHOMEPHOCTH W MPOTHBOPEUHS B paccMaTpuUBaeMbIX (hakTax, MaHHBIX
¥ HAOMOICHHSIX, OTHOCATITNXCS K (DU3UUCCKUM SBJICHUSM,

e BBIABIIATh MPUUNHHO--CJICJICTBEHHBIC CBA3W MPU M3YUCHUH (DU3NUCCKUX SBJICHUN W
MPOIIECCOB, JENaTh BBHIBOJABI C HCIOIH30BAHUEM JICTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOUCHUMN, BBIABUTATH TUTTOTE3bI O B3aUMOCBS3AX (PH3NUECKAX BEITHINH,

e CAMOCTOSTENIBHO BBHIOWPATh CHOCO0 pemieHus ydeOHOW (PU3MUECKOW 3ajaun
(CpaBHEHHME HECKOJIBKUX BApWAHTOB PENICHUS, BHIOOP Hambosee MOIXOIAIIETO C
YUETOM CaMOCTOSTEIIBEHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBbie ucciienoBaTe/IbCKHe AeiCTBHSA:
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KCTOJIb30BaTh BOMPOCH KaK UCCIEA0BATEILCKUH HHCTPYMEHT MO3HAHUA,

MPOBOJAXTH TI0 CAMOCTOATENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHBIN
(bM3UYCCKHI SKCIIEPUMEHT, HEOOJIBIIOE UCCICA0BAaHNES (PU3HUECKOTO SBICHUS,
OIICHUBATh HA MPHUMEHUMOCTD M JOCTOBEPHOCTh HH(MOPMAITHIO, TTOJYUYSHHYIO B X0/
HCCIIEAOBAHUS UJIH SKCIIEPUMEHTA,

CaMOCTOSTEIbHO (hOPMYJIHUPOBaTh OOOOINCHUA W BBIBOABI IO PE3yjbTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIbITA, UCCIICIOBAHHUS,

IIPOTHO3MPOBATh BO3MOXKHOE JajbHEHINEee pa3BUTHE (PU3HUECCKUX IPOIECCOB, a
TaK)X€ BBIJABUTATh TMPEANOJIOKEHUS 00 WX Pa3BUTHHM B HOBBIX YCIOBHAX H
KOHTEKCTaXx.

PaboTa ¢ undopmanmeii:

MPUMEHSATh PA3JIMYHbIE METOJbl, HHCTPYMEHTHI M 3aMpPOChl MPHU MOUCKE U OTOOpE
uH}OPMAITMN WA TaHHBIX ¢ YUETOM TPEUI0KEHHON yueOHOH (hU3rdecKoi 3a1auu,
aHANM3UPOBATh, CHUCTEMATH3UPOBAaTh W  HWHTECPIPETHPOBATH  WH(MOPMAITHIO
Pa3TUYHBIX BUJOB ¥ ()OPM TIPEACTABIICHHUS,

CaMOCTOATEILHO BHIOMpATh OMTHUMANIbHYIO (hOpMY Tpe/CTaBieHUus WHOpPMAI 1
WUTIOCTPUPOBATh PEIIAEMBIE 33Ja4M HECJIOKHBIMU CXEMAMU, JUarpaMMaMH, WHOU
rpadgukoit 1 X KOMOWHAITHAMH.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B X0/i¢ OOCYyXJIeHHUS yueOHOro Marepuajia, pe3yJbTaTOB Ja0OpaTOPHBIX PadoT H
MPOCKTOB 3aJ]aBaTh BOIMPOCH TO CYIIECTBY OOCYKTAaeMOH TeMBbI W BBICKA3BIBATH
WJCH, HAICJICHHBIC HA PEIICHWE 3a/auyd W TOJACpPKAaHUE OJaroxXenareIbHOCTH
OOIICHMS,

COTIOCTABJISATh CBOM CYXACHHUS C CYXICHHSIMH JPYTUX YYACTHUKOB JIMAJIOTA,
0oOHapyKMBATh PA3INUUE U CXOACTBO MO3HIIHIA,

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTaBIATH PE3YJbTAaThl  BHIMOJHEHHOTO (DU3MYECKOTO  OTBITA
(9KCTIEPUMEHTA, UCCIICOBAHMS, TIPOEKTA);

MOHUMATh M WCTIOIH30BaTh MPEUMYINECTBA KOMAHAHOW W WHANBUAYATbHON pabOThI
MIPY PEMICHUN KOHKPETHOW (PM3UUECKOH TTPOOIEMBI,

MPUHUMATH TICIA COBMECTHOW MEATEILHOCTH, OPTaHW30BHIBATH NCHCTBUSA TO €€
JOCTIKEHUIO.  PaclpeNesiATh PO, OOCYXAaTh TPOIECCHl H  PE3YJIbTaThl
COBMECTHOM padoThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOACH;

BBITIOJTHATH CBOIO 4YacTh padOTHI, JOCTHTAs KAUYECTBEHHOTO PE3yJibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPIUHUPYS CBOU JCHCTBUA C IPYTUMH YICHAMWA KOMaH/IBI,
OIICHWBATh KAueCTBO CBOET0 BKJIaja B OOMMA MPOAYKT 1O KPUTEPHUIM,
CaMOCTOATEILHO C(HOPMYTUPOBAHHBIM YU4ACTHUKAMH B3aUMOJICHCTBHA.

PeryasiTuBHbIE YHUBeEPCAJIbLHbIE yUeOHbIE JelicTBUS
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Camoopranuzanus:

BBIABJISITh TIPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYalUAX, TPEOYIOIUX IS
perieHns (GU3MUECKUX 3HAHMIA,

OPHUEHTUPOBATHCS B PA3NTMUHBIX MOAXOJAX MPUHATHSA PENICHWHA (MHIABHIYATHHOE,
MPUHATHE PEIICHUS B TPYIITIE, TPUHATHE PEIICHUH TPYTITION);

CaMOCTOATEILHO COCTABIIATH AJTOPUTM PENMICHHS (PU3NUECKON 3a1auu WiW TjIaHa
WCCJIE0OBAHNS C YYETOM HMEIOLIHUXCSA PECYPCOB M COOCTBEHHBIX BO3MOMHOCTEH,
apryMEHTHPOBATh NPEAJIaracMble BAPUAHTHI PELICHUIA;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIH HHTEJLIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U NIPEeIaraTh IJIaH €€ N3MECHECHUS,

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

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIICE B XOJ BBIOJTHEHUS
(pM3UUECKOTO WCCIICIOBAHUS WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB,
M3MEHUBIIHNXCS CUTYaIlUH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEM;
OLIEHUBATh COOTBETCTBUE PE3YJITATA LEJIH U YCIOBUSIM,

CTaBUTh CE€0S HA MECTO JIPYyroro 4ejaoBe€Ka B XOJE CIopa WU JUCKYCCHM Ha
HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHS U JIOTUKY APYroro;

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

INPEAMETHBIE PE3YJIbTATDI

K koHIty 00yueHust B 7 Kjacce NpeIMETHbIC PE3YIbTaThl HA 0A30BOM YPOBHE JTOJIKHBI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYUAFOIITUXCA YMEHUN:

UCIIOJIB30BaTh MOHATHA. (PU3HYECKHE W XUMHUYCCKHE SIBJICHHS, HaOIIOACHHE,
AKCIICPUMEHT, MOJICITh, THITOTE3a, SIMHUIIBI (PU3MUCCKUX BEJIMUWH, aTOM, MOJICKYJIA,
arperaTHbpIe COCTOSHUSA BEMIeCTBA (TBEPAOE, XKHUAKOE, Ta3000pa3HOE), MEXaHUIECKOE
JBW)KCHWE (paBHOMEPHOE, HEPaBHOMEPHOE, TPSAMOJIIMHEHHOE), TPACKTOPHS,
paBHOACHCTBYIONIAs cwia, Aedopmarus (ynpyras, TUTaCTHYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbI;

paznuuarh sapieHus  (Auddysua, TETUIOBOE BWIXKCHHWE YaCTHIl  BEIIECTBA,
pPaBHOMEPHOE JBIIKCHHE, HEPABHOMEPHOE JBIDKECHHE, WHEPITUS, B3aMMOICHCTBHE
TEJ, PaBHOBECHE TBEPABIX TEI C B3aKPEIUIEHHOW OCHIO BpaIlieHHs, Mepenadya
JABJICHUS TBEPABIMHM TEIAMH, XHIKOCTIMH W Ta3aMmH, atMocdepHOoe IaBJICHHE,
IUTABaHWE TEJ, TMPEBPAICHUS MEXaHWUYCCKOW DSHEPrHH) TIO0 ONHCAHHWIO WX
XapaKTePHBIX CBOWNCTB W Ha OCHOBE OIBITOB, JISMOHCTPHPYIOIIMX JAHHOE

(pmzrgecKoe IBIICHHC,
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pacmo3HaBaTh MPOSBICHNE U3YUSCHHBIX (PU3MUECKHUX SIBJICHUH B OKPYKAIOIIEM MHUPE,
B TOM uHrcjie (PU3MUECKUE SBICHUS B MPUPOJIC: IPUMEPHI JBHKEHUS C PA3IMUHBIMHU
CKOPOCTSIMU B KMBOM W HEKUBOW NMPUPOJE, NEHUCTBUE CUJIbI TPEHUA B NPUPOJE U
TEXHUKE, BIUSHUE aTMOC(HEPHOTO JABJCHWSA HA XUBOW OPraHWU3M, TUIABAHWE PHIO,
phlUary B TeJie YEJIOBEKA, TPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B yUE€OHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHUM;

OTMCHIBATh M3YUYCHHBIC CBOWCTBA Tel W (U3UUCCKUE SABJICHHS, WCIIONB3Ys
¢mzuueckne BeauumHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BPEMsl, TMYTh,
CKOPOCTb, CPEAHAA CKOPOCTb, CWJIA YOPYIOCTH, CWJa TSKECTH, BEC Tena, CUia
TpeHUs, naBjieHue (TBEPAOTO TeNNa, KHUAKOCTH, Ta3a), BHITAIKWBAIONMAS CHIIA,
MEXaHWYeCcKass padoTa, MOIMHOCTh, IUICUO CHJIBI, MOMEHT CWJIbI, KOd(hduiment
MOJIC3HOTO JACHCTBUS MEXAaHW3MOB, KHHETHUECKAsI W MOTCHIMAIbHAS YHEPTHS), TIPH
OTMCAHWH TPABUJILHO TPAKTOBATh (PM3UUCCKUM CMBICIT MCIIOIB3YEMBIX BEJTUUMH, WX
0o003HAUEHUsA ® CAWHUIBI  (PU3WUECKUX  BEIIWYWH, HAxXOauTh  (hOPMYIIHI,
CBA3BIBAIONINE JTAHHYIO (PU3UUYECKYIO BETWUMHY C APYTHMH BEIMYMHAMH, CTPOUTH
rpaduKy U3YUCHHBIX 3aBUCUMOCTEH (DU3NUIECKAX BEITMYUNH,

XapaKTepHU30BaTh CBOWCTBA Tei, (PU3NUECKHAC SBIICHUS W TPOIECCHI, HCTOIB3YS
MpaBmIIa CIIOKEHUS CHIT (BAOh OAHOW MpAMOii), 3akoH ['yka, 3axon Ilackans, 3akoH
Apxmmena, IpaBUIIO PaBHOBECHS phivara (0J0Ka), «30710TOE MPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHHMS MEXAaHWYECKOW OHEPruM, IMpPH OSTOM JaBaTh CIIOBECHYIO
(hopMyTHPOBKY 3aKOHA W 3aMHACHIBATH €T0 MAaTEMAaTHYECKOE BHIPAKECHHUE,

OOBACHATh (PU3WUECKUEC SIBJICHUSA, TPOIIECCHI M CBOWCTBA TEJ, B TOM UHWCIE W B
KOHTEKCTE  CHTYallMd  MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:.  BBIABJIATH
MPUYNHHO--CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JIOTHYECKHX I11aroB C
omopoi Ha 1-2 WM3y4eHHBIX CBOHCTBA (PM3MUCCKUX SIBICHHM, (PU3MUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH,

pemarh pacuéTHhIC 3a7aul B |—2 MEWCTBHA, WCMOJIB3YA 3aKOHBI W (DOPMYJIBI,
CBA3BIBAIONINE (DU3MUECKUE BEIIMUWHBI. HA OCHOBE aHajM3a YCIOBUSA 3aJa4yd
3aMMCHIBATh KPATKOE YCJIOBHE, TOJCTABIIATh (PU3MUCCKUE BETUUMHBI B (DOPMYIIBI H
MPOBOANTH PACUEThl, HAXOAUThH CIPABOUYHBIC JAHHbBIE, HEOOXOAUMBIEC ISl PEIICHUS
3a/1a4, OIICHUBATh PEATUCTHYHOCTh TOJTyYCHHON (PH3UUECKON BETUUMHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIUTh TPH TOMOIN (DU3MUIESCKUX
METOJIOB, B ONHUCAHUM MCCIEIOBAHUA BBIACHATH MPOBEPSAEMOE MPEANOIOKEHUE
(TUTIOTE3y), pa3audaTh W WHTEPIPETHPOBATH IMOJYUYCHHBIM PE3yNbTAT, HAXOIUTH
OIIMOKYU B XOJI€ OMbITA, JAENaTh BBIBOJABI 110 €0 pe3yJibTaTaMm;

MPOBOJUTH OMBITHl IO HAOMIOACHHWIO (PU3MUECKUX SBJCHUN WKW (U3HUCCKUX
CBOMCTB TeJT. (hOPMYITHPOBATH MTPOBEPACMBIE TIPEATIONIOKEHHUS, COOUPATh YCTAHOBKY
U3 TPEUIOKEHHOTO OOOpYJOBAaHUS, 3alMUCHIBATh XOM ONBITa W (hOPMYJIHPOBATH
BBIBO/IbI;
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BBITIOJTHATD MPSMBIE U3MEPESHUS PACCTOSHUSA, BDEMECHH, MACCHI TeJla, 00bEMa, CHJIBI |
TEMIIEPaTypPhl ¢ UCTIOJIB30BAHNEM AHAJIOTOBBIX W ITU(POBHIX MPUOOPOB, 3aMMHUCHIBATH
MOKa3aHus TPUOOPOB ¢ yUETOM 3aJaHHOM aOCOTFOTHOM MOTPEITHOCTH H3MEPEHUIA;
MIPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (PM3MUECKON BEIMYHMHBI OT APYTOH C
WCIIOJIb30BAHUEM  TIPSIMBIX ~ W3MEPEHWH  (3aBUCUMOCTH  MYTH  PaBHOMEPHO
JBUKYIIETOCS TEla OT BPEMEHHU JBM)KCHUS TEja, CHUJIbl TPEHUS CKOJIBKECHHS OT Beca
Tella, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHIIBI TPEHHS OT
TJIOMA  COTPUKOCHOBECHMS TEN, CHWJIbl YHPYTrOCTH OT VYAJIMHCHHS TIPYKUHBI,
BHITATKHUBAIONICH CHJIBI OT 00BbEMa TOTPYKEHHOHW YaCcTH Tena W OT IJIOTHOCTH
KUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tejia, OT TJyOWHBI, HAa KOTOPYIO
MOTPYKEHO TEJIO, YCJOBUH TUTABAHUS TEJI, YCIOBUMA PABHOBECHS phluara W OJIOKOB),
y4acTBOBAaTh B TUIAHMPOBAHWW YUYEOHOTO HCCIIENOBAHUA, COOMpPATh YCTAHOBKY H
BBHITIOJTHATD M3MEPEHUS, CICAYS MPEIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MUECKUX BEJIMUHMH B BUJE TPEIIOKCHHBIX TaOIUIl 1
rpaduKoB, A€IaTh BEIBOABI IO PE3yIbTaTaM HCCIICIOBAHNS,

MPOBOJUTh KOCBECHHBIE HW3MEPEHUS (DM3MUECCKUX BEIWYWH (IUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOTO TeNa, CUIa TPEHHUS CKOJBKEHUWA, MaBJICHWE BO3ayXa,
BHITAJIKUBAIONIAS] CWJIA, JACUCTBYIONMIAs Ha TOTPYXEHHOE B JKHIKOCTH TEJO,
KO3 PUIMEHT TTONIE3HOTO ACHCTBHS MPOCTHIX MEXAHW3MOB), CIACAYS MPETOKESCHHOM
WHCTPYKIIMU: TIPH BBITIOJIHCHUM HW3MEPEHUH COOMpaTh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIYUC/IATH 3HAUCHUE UCKOMOHN BEJTUUHHBI,

coOMmoAaTh MpaBWia TEXHUKKA O€30MacHOCTH Mnpu padote ¢ J1adopaTopHbIM
000pyA0BaHUEM,

YKa3bIBaTh TMPWHIATBI ACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONTUECS COCY/IBI, OAPOMETP, phIyar, MOABUKHBIN
Y HETIOJIBVKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB,

XapaKTepHU30BaTh TPHUHITUIIEI JACHCTBUS M3YUECHHBIX TPHOOPOB M TEXHHUCCKHUX
YCTPOHCTB C OTMOPO#M HAa WX OMHUCAHUA (B TOM YHCJE. TOIIMNHUITHUKA, YCTPONCTBO
BOJIOTIPOBO/IA, THIPABIMYCCKHUI MPECC, MAHOMETP, BBICOTOMEP, MOPIITHEBOM HACOC,
apeoMeTp), UCTIONb3Ys 3HAHKUS O CBOMCTBAX (DPM3MUECKUX SBJICHUN W HEOOXOIUMBIC
(pmzruecKre 3aKOHBI M 3aKOHOMEPHOCTH,

MPUBOJNATh TPUMEPHl (HAXOAUTh WHMOPMAIMIO O TMpUMEpax) MPAKTHYECKOTO
WCIIOJIb30BaHUS (PM3MUECKUX 3HAHWH B TOBCEAHEBHOMN JKU3HHM i1 OOCCIICUCHUS
0€30MacHOCTU MpU OOpalllecHUH C MpUOOpaMu M TEXHUYECKHMMH YCTPOWCTBAMHU,
COXPAHCHUS 3/I0POBbA W COOIONCHUS HOPM DSKOJIOTHYECKOTO TOBEJACHUS B
OKPYKarOIEH CpeIE,

OCYMICCTBJISITH OTOOP MCTOYHWKOB WH(popmanmu B MHTEpHETE B COOTBETCTBHH C
3aIaHHBIM TIOMCKOBBIM 3allPOCOM, HAa OCHOBE HWMCIONMIMXCA 3HAHWK W IMYyTEM
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CPaBHCHHMS PA3JIMYHBIX HMCTOUYHHKOB BBIACIATH HH(MOPMAIIAIO, KOTOpas SBISCTCS
MPOTUBOPEUMBOUN WJIM MOXKET ObITh HEIOCTOBEPHOM;

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

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHMS Ha OCHOBE 2—3
HMCTOYHUKOB HH(pOpMaIiu (PU3HUESCKOTO COACP)KAHMSA, B TOM YHCIC IyOIHIHO
JieNaTh KpaTKUEe COOOIIEHHUA O pe3yabTaTaxX MPOSKTOB WUJIA yUeOHBIX MCCIIEA0BAHMMA,
MPA H3TOM TPAMOTHO HCIOJIB30BaTh W3YUYEHHBIW NOHATUWHBIM amnmapar Kypca
(bM3UKH, COMMPOBOKIATH BHICTYIUICHUC MPE3CHTAIIACH,

MIPY BBIMOJIHEHWH YUE€OHBIX MPOEKTOB M MCCJEIOBAHUN pacnpeacniaTh 00A3aHHOCTH
B TPYINNE B COOTBETCTBUM C MOCTABJICHHBIMHU 3aJ1a4aMH, CJICAUTH 3a BBIMOJIHCHUEM
MjaHa JACHWCTBUM, aJCKBaTHO OIEHWBATh COOCTBEHHBIM BKJIQA B JACATEIBHOCTDH
TPYIbI, BBICTPAWBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUYWUTHIBASA MHECHUE
OKPYKAKOIIUX.

K konity o0yueHus B 8 kjiacce npeIMeTHbIC PE3YIbTAaThl HA 0A30BOM YPOBHE JTOJIKHBI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYJAFOIITUXCA YMEHUN:

HCTIOJIb30BATh MOHATHSA: Macca U pa3sMepbl MOJIEKYJ, TEIUIOBOE ABUIKEHUE aTOMOB U
MOJICKYJI, arperaTHhle COCTOSHHWA BEIIECTBA, KPUCTALTHUECKHE M amMop(HbIe Tena,
HACBHILICHHBIA W HEHACBILIEHHBIA Map, BJAXHOCTb BO3AYyXa, TEMIIEPATYpA,
BHYTPEHHSAA JHEPIrUs, TEIUIOBOU IABUIaTENb, JJIEMEHTAPHBIA JIEKTPUYECKUN 3apsf,
AJIEKTPUUYECKOE TI0JI€, MPOBOAHUKU W JUIJIEKTPUKU, MOCTOAHHBIN AJIEKTPUUYECKUHN
TOK, MAarHUTHOE TI0JIE;

pa3nuuath ABJICHUSA (TETUIOBOE PACIIMPEHUE W CKATHE, TEIUIONepeaaya, TEMIoBOe
PAaBHOBECHUE, CMAYMBAHUE, KaNWUIAPHBIE SABJICHUA, WCIIAPEHUE, KOHJAECHCALWS,
MJIABJICHWE,  KpPUCTAUTM3anus  (OTBEPJACBAHWE),  KHUINEHWE,  TEIUIoNepeaaya
(TETTOMPOBOHOCTD, KOHBEKITHS, M3IIYUCHUE), SJICKTPU3AIMS TEJ, B3aUMOJACHCTBHE
3apAN0B, JEUCTBUA JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, JEUCTBUE MArHUTHOTO MOJIA HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas
WHIYKIMS) TI0 ONMHCAHWIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NIECKOE SBICHUE,

pacmo3HaBaTh MPOSBICHNE U3YUCHHBIX (PU3NUECKUAX SABJICHUN B OKPY’KAIOIIEM MHUPE,
B TOM 4YHCie (U3MUECKHE SIBJCHUS B TPUPOJC. TOBEPXHOCTHOE HATSIKCHHUE W
KaNWUIAPHbBIE SIBJICHUA B MPUPOJAC, KPUCTA/UIBI B mpuponae, usnydyeHue CoiHIIa,
3aMep3aHue BOJIOEMOB, MOPCKUE OpU3bl, 00pa30BAaHUE POCHI, TYMaHa, UHES, CHETa,
ANICKTPUUECKHUE SIBJICHUS B arMmocdepe, SIICKTPUYECTBO JKHUBBIX OPTaHU3MOB,
MarHuTHOE Ioyie 3eMitH, Japeid 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;

OTMCHIBATh M3YUYCHHBIC CBOWCTBA Tel © (PU3MUCCKUE SABJICHHS, WCIONB3Ys
(przrUecKre BETMYHUHBI (TEMIIEpaTypa, BHYTPEHHSA YHEPTHA, KOJUUYECTBO TEILIOTHI,
yAelbHAsA TEIUIOEMKOCTh BEIIECTBA, YJEJAbHAs TEIUIOTa IUIABJICHUS, YJEJIbHAs
TEMI0Ta TapooOpa3oBaHus, yACIbHAs TEIMJIOTa CropaHus TOIUIMBA, KO3 UIIHCHT
MOJIC3HOr0 JEHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa,
AJIEKTPUUYECKUI 3apsj, CUJla TOKA, SJECKTPUUECKOE HAMPSHKEHUE, COMPOTUBJICHUE
MPOBOJHUKA, YJEIbHOE COMNPOTUBIICHUE BEIIECTBA, padoTa W  MOIIHOCTb
ANEKTPUUECKOTO TOKA), MPYU OMUCAHWUW TMPABWIIHHO TPAKTOBATh (PM3WUECKUAN CMBICT
WCITOJIb3YyEeMbIX BEJTUUNH, 0003HAUCHUS U STUHUIBI (PU3MUECKUX BEIMUWH, HAXOIUTh
(hopMyInbl, CBSA3BIBAIONIME JAHHYIO (PU3NUECKYIO BEMYHHY C APYTHMH BETHIMHAMH,
CTPOUTH TpaPUKH N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKAX BEITUUHH,
XapaKTepHU30BaTh CBOMCTBA TeN, (PU3NUECKHAC SBIICHUS W TPOIECCHI, HCTOIB3YS
OCHOBHBIE€ TIOJIOKCHHS MOJIEKYJISAPHO--KUHETUUECKON TEOPUU CTPOEHHUA BEIIECTBA,
MPUHIAN CYNIEPIIO3UITUN TIOJIeH (Ha KAueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa Ui yyacTka uenu, 3akoH Jxoyns—JIeHia, 3akoH coXpaHEHHs
SHEPTUHW, TIPH STOM JaBaTh CJIOBECHYIO (hOPMYITHPOBKY 3aKOHA M 3aIUCHIBATH €TO
MaTeMaTHUYE€CKOE BBIPAKEHUE,

OOBACHATH (DPM3MUECKHUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
cuTyanuin MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHO-CJICACTBEHHBIE CBA3U, CTPOUTH OOBICHEHUE U3 |1—2 JOTMUECKHUX IaroB C
ormopoi Ha 1-2 W3ydeHHBIX CBOWCTBA (DPM3UUECCKUX SBJACHWN, (PU3MUECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH,

pemarh pacuéTHhIC 3aaun B 2—3 JCWCTBHS, WCTIOB3YAd 3aKOHBI W (POPMYJIBI,
CBSA3BIBAIONINE (DU3MUECKHE BEIIMYMHBI. HA OCHOBE aHajM3a YCIOBUSA 3a/a4yu
3aMUCHIBATh KPATKOE YCIOBUE, BHISBIATh HEIOCTATOK JAHHBIX JIJIs PEIICHUS 3a7auH,
BBIOWPATH 3aKOHBI ¥ (hOPMYITBI, HEOOXOUMBIC JIUISl €€ PEIICHHUS, IPOBOJIUTH PACUETHI
W CpaBHHMBATh TMOJYUYCHHOE 3HAUCHUE (PU3WUECKOH BENWUMHBI C HW3BECTHBIMH
JAHHBIMU,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOITN (DU3MUESCKUX
METOJIOB, HCMOJb3ys  OMNUCAHUE  MCCIEAOBAHUA, BBLACIATH  MPOBEPAEMOE
MPENOJIOKEHNE, OLICHUBATh MPABWJIBHOCTh MOPSAKA MPOBEACHUS HCCIACIOBAHUS,
JIE€NaTh BBIBO/IbI;

MPOBOJUTH OMBITHI IO HAOMIOACHHWIO (PU3MUECKUX SBJCHUN WKW (U3HUCCKUX
CBOWCTB Ten (KamWUIAPHBIE SBJCHUSA, 3aBUCHMOCTH JABJCHHUS BO3AyXa OT €ro
o0béMa, TeMmIepaTypbl, CKOPOCTH TMpoliecca OCTHIBAHWS W HArpeBaHuA [MpHU
W3JIyICHHA OT T[BETAa W3IIyYaromeil (moriomaromeid) MOBEPXHOCTH, CKOPOCTh
UCMAPEHUS BOJABI OT TEMIEPATyphl JKUAKOCTH M IUIOWAAM €€ TOBEPXHOCTH,
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ANIEKTpU3alMA TEJl U B3aUMOJICHCTBUE SJCKTPUUECKUX 3apsiioB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaJM3allMsd MArHUTHBIX MOJICH MOCTOSAHHBIX MArHUTOB,
JNEUCTBHUS MArHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHuTa,
CBOMCTBA DSJICKTPOJBUTATEISI TOCTOSHHOTO TOKA): (hOPMYIHpPOBATH TPOBEPSCMBIE
MPEANOJIONKEHNA, COOMpPAaTh YCTAHOBKY W3 MPEAJ0XKEHHOTO 00OpyaOBaHUS,
OTIMCHIBATH XOJI OTIBITA U (DOPMYJTUPOBATH BHIBO/IHI,

BBITIOJIHATh MPAMbBIC U3MEPECHUS TEMIIEPATYPhI, OTHOCUTEIIBHON BJIAXKHOCTH BO3/yXa,
CUJIbl TOKA, HAMPSKEHHUS C KCMOJIb30BAHWEM AHAJIOTOBBIX MPUOOPOB U AATUMKOB
(pM3UUeCKMX BENWYHMH, CPABHUBATh PE3YJIbTAaThl M3MEPEHUH ¢ YUETOM 3a/laHHOM
a0COJIFOTHOM MOTPEUIHOCTH;

MTPOBOJUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (PM3MUECKON BETUUMHBI OT APYTOH ¢
WCIIOJIb30BAHUEM TIPAMBIX W3MEPEHWH (3aBUCHMOCTH COMPOTUBIICHUSA TPOBOIHUKA
OT €ro MJIMHBI, IJIOMAAX MNOMNEPEUYHOr0 CEUYEHUA M YACJIBHOTO COMNPOTUBJICHUS
BEILIECTBA MPOBOJIHUKA, CUJIbI TOKA, UAYILETO Yepe3 MPOBOJHUK, OT HAMPSKEHUA HA
MTPOBOJHUKE, HCCIIEIOBAHUE IMOCIEIOBATEIPHOIO W MApaJIENbHOTO COEIWHEHUN
MIPOBOJHUKOB). TUITAHUPOBATh HCCIACAOBAHUE, COOMPATh YCTAHOBKY M BBITIOIHATH
HU3MEPCHHUSA, CIICTYsI MPEIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3YIIbTAThl MOTYyUEHHON
3aBUCUMOCTH B BHUAC TaOMWIlT W TpaduKoB, AENaTh BHIBOABI IO PE3yjbTaTaM
UCCIICTIOBAHUS,

MIPOBOJUTH KOCBCHHBIC M3MEPCHMS (PM3MUECCKUX BENMUMH (yAelbHAA TEIIOEMKOCTh
BECIIIECTBA, COMPOTUBJICHUE TMPOBOJHWKA, pad0Ta W MOIIHOCTh AJIEKTPUUYECKOTO
TOKA): TJIAHUPOBATh U3MEPEHUA, COOMPATh IKCIICPUMEHTAITBHYIO YCTAHOBKY, CIEIYs
MPEUI0KEHHONW MHCTPYKIIMU, U BBIYUCIIATh 3HAUEHUE BEJIMUUHBI;

coOMmoAaTh MpaBWia TEXHUKKA O€30MacHOCTH Mnpu padotre ¢ J1adopaTopHbIM
000py0BaHUEM,

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYEHHBIX TPUOOPOB M TEXHUUYECKUX
YCTPOHCTB C OMOPOM HAa WX OMUCAHUS (B TOM YHCIIEC. CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETUHMK AJICKTPUUYECKOU
SHEPIUM, »HJICKTPOOCBETUTEIbHBIE TPUOOPHI, HArPEBATEbHBIE SJICKTPONPUOOPHI
(TpUMEPBI), EKTPUUECKUE TMPEAOXPAHUTENH, IICKTPOMArHUT, SJEKTPOIBHUTATENb
MOCTOSHHOTO TOKA), WCIONb3ys 3HAHWUA O CBOWCTBAX (DU3MUECKHUX SIBJICHUN W
HE0OX0MUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOMCTBA M U3MEPUTENIbHBIE MPUOOPHI MO
CXeMaM ¥ CXEMAaTHUYHBIM PHUCYHKaM (KUIKOCTHBIM  TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpPaHHUs, 3JEKTPOCKOIL,
peocTar), COCTaBIATH CXEMBl JJICKTPHUECKUX IIENel C TMOCeIOBAaTEbHBIM U
MapajuieJIbHBIM ~ COEJIMHEHUEM 3JIEMEHTOB, pa3finyas YCJIOBHbIE O0O3HAUCHUS
3JIEMEHTOB 3JIEKTPUUECKUX LIETEH;
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MPUBOJNATH TPUMEPHl (HAXOAWTH WH(GOPMAIMIO O TMpPUMEPaX) MPAKTHIECKOTO
WCIOJIb30BAaHUS (PU3WUECKUX 3HAHWH B TOBCETHEBHOW >KM3HHM U 00CCIICUCHUS
0€30MacHOCTU MpU OOpalllcHUH C MPUOOpaMM U TEXHUYECKHUMH YCTPOWCTBAMHU,
COXPAHEHMS 3/I0POBbA W COONIOJICHHUS HOPM SKOJIOTMYECKOrO TMOBEACHUS B
OKPYKarOIIEH CpeIE,

OCYHIECTRJIATh TIOWCK WH(popMaruu (uzndeckoro coaepxanus B MHTepHETE, Ha
OCHOBE HUMEIOIIMXCS 3HAHUN W MyTEM CPABHEHUA MOMOJHUTEIbHBIX HCTOYHHUKOB
BBIACIIATh WH(GOPMAITHIO, KOTOpasi SBJISETCS MPOTHBOPCUMBON WM MOXKET OBITh
HEJOCTOBEPHOMU,

UCIOIb30BaTh MPU  BBIMOJHCHUM YUYEOHBIX 33/JaHUN  HAYYHO--TIOMYJISPHYIO
JUTEPaTypy (U3HUECKOTO COAEPIKAHUS, CIPABOYHBIC MaTEPHAJIBI, PECYPCHI CETH
WutepHer, Biaaerh nNpuéMaMHU KOHCHEKTUPOBAHUSA TEKCTa, MNpPeoOpa3oBaHUA
uH(dOpPMaIK U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MUCBMEHHBIC W KpaTKWE YCTHBIE COOOIIEHUA, 0000Ias
uHOOPMAITHIO U3 HECKOJIBKHX UCTOUYHUKOB (PU3MUECKOTO COACPKAHUSA, B TOM YHCIIC
nyOJIMUHO MPEACTABIATh PE3YJIbTaThl MPOEKTHOM WM  MCCIEA0BATEIbCKON
JNEATEIIbBHOCTA, MPU 5STOM TPAMOTHO MCHOJIB30BATh HW3YYEHHBIA TMOHATUHHBIN
anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYTUICHHAE MTPE3CHTAIINCH;

MPY BHITIOJIHCHWW YYEOHBIX TMPOEKTOB M HWCCICAOBAHMNA (DU3MUECKUX TIPOIECCOB
pacrnpeaenaTh 0043aHHOCTU B IPYNNE B COOTBETCTBUM C MOCTABJICHHBIMU 33/1aU4aMH,
CICAUTh 32 BBHIMIOJHEHUEM IIJIaHA JEWCTBUI M KOPPEKTUPOBATh €ro, aJIeKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATEJIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJCHCTBHUE, TIPOSBIIAS TOTOBHOCTh Pa3peniaTh KOH(PIUKTHI.

K konity oOyueHus B 9 kjiacce npeIMeTHbIC PE3YIbTaThl HA 0A30BOM YPOBHE JTOJIKHBI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYUAFOIITUXCA YMEHUN:

WCIIOJIB30BATh TIOHATHA: CHUCTEMAa OTCUYETa, MaTepHaIbHAs TOUYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUWsA,  aedopmarms  (ympyras,
IUIacTUYecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh |
NEePErpy3KH, UEHTP THKECTH, aOCOMIOTHO TBEPAOE TEJO, LIEHTP TAKECTH TBEPIOTO
Tela, PABHOBECHE, MEXaHWYECKHE KOjeOaHWs W BOJHBI, 3BYK, HWH(PPA3BYK H
yIIBTPA3BYK, SJCKTPOMArHUTHBIC BOJIHBI, IMKAJIa AJICKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh W JATbHO30PKOCTH, CIIEKTPHI MCIYCKaHWS W TOTJIOMCHH, ajabda-,
OeTa- ¥ TaMMa-u3TyUYSHUS, W30TOTIbI, SIFICPHAs YHEPTETHKA,

pa3nuyarh SABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE TMPSAMOJIMHEWHOE IBWIKEHUE,
PaBHOYCKOPEHHOE  TPSAMOJIMHEHHOE JBM)KEHHE, CBOOOAHOE TAJACHUE  Tel,
PaBHOMEPHOE [BIDKCHWE IO OKPYXKHOCTH, B3aWMOJICHCTBHE TEJ, PEAKTUBHOE
JBYOKEHHUE, KOJieOaTeIbHOE NBIDKEHUE (3aTyXalONUe W BHIHYKJACHHBIC KOJCOAHMS ),
pPE30HAHC,  BOJIHOBOE  JIBWKEHHE,  OTPaXKEHHE  3BYKa,  NPAMOJMHEHHOE
pacmpocTpaHeHHe, OTPaKEHHWE W TMPEJIOMJICHHE CBETa, TIOJHOE BHYTPEHHEE
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OTPpaXXEHHE CBETA, PA3IOKEHHUE OCIOT0 CBETA B CMEKTP M CIOKEHUE CIEKTPATbHBIX
IIBETOB, JHWCIEPCHS CBETa, €CTECTBEHHAsA PaJAHMOAKTHUBHOCTb, BO3HHMKHOBEHHE
JUHEHYATOTO CTIEKTPa W3JIYUYCHHS) TO OMHUCAHUIO WX XapaKTePHBIX CBOWCTB W HA
OCHOBE OMBITOB, ICMOHCTPHUPYIOMIUX JaHHOES (PH3NUECKOE SIBJIICHHUE,

pacIio3HaBaTh MPOSABJICHHE M3YUCHHBIX (DM3UUCCKHX SBIICHHI B OKPY’KAIOIIEM MHUPE
(B ToM umciae (U3AUYECKHUE SBJICHWUA B TPHUPOJC. TMPWIMBHI U OTJIWBHI, JTBWKCHHC
mianetr CoOJIHEUHOM CHCTEMBI, PEAKTUBHOE JBM)KCHHE JKMBBIX OPTraHU3MOB,
BOCTIPHUATHE 3BYKOB JKMBOTHBIMHM, 3€MJICTPSICEHHME, CEHCMHUUYECKUE BOJIHBI, IyHAMH,
9X0, IIB€Ta TEJI, ONTHYECKHE SIBJCHUS B TPUPOJAE, OMOJOrHYECKOE JCHCTBUE
BHJIUIMOTO, YABTPaQHOIECTOBOIO W PEHTICHOBCKOTO M3IIYUCHUM, €CTECTBEHHBIN
pPaguoOaKTHBHBIN (POH, KOCMHYCCKHE JIYUH, PAAHOAKTUBHOE H3IIYUCHHE ITPHPOTHBIX
MUHEPAJIOB, JACHCTBHUE PaJMOAKTUBHBIX WM3JIYyUCHWW HA OPraHW3M 4YEIIOBEKA), MPH
3TOM TIEPEBOJMTH MPAKTHYECKYIO 3a/Jady B yueOHYIO, BBIACIATH CYIIECTBEHHBIC
CBO¥CTBA (IpU3HAKK) (PU3NUECKHX SBICHHMIA,

ONMMCHIBATh HM3YUYEHHBIE CBOHMCTBA Tel M (U3HYCCKHC SBIICHHS, MCIOJB3Ys
(¢mzudeckne  BenWUMHBI (CpeNHAA W = MTHOBEHHAas CKOPOCTh Tena  TpH
HEPaBHOMEPHOM JIBHKEHHMH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHUA, CHJIa YIIPYTOCTH, CHIIa TSKECTH, YCKOPEHUE CBOOOAHOTO MaJICHUS, BEC
Tella, HUMIYJIbC TeNa, HMMIYJIbC CHJIBI, MeXaHudeckas pabdoTa M MOIIHOCTb,
MOTEHIMAJbHAsA  SHEPrus  Tena, MOAHATOrO HaJ  TMOBEPXHOCTHIO  3€MIIM,
MOTEHIMAJIbHASA JHEPrusl CXKAaTOM TPYXKUHBI, KUHETHYECKAs SHEPrus, MOoJHas
MEXaHWYeCKas SHEPrus, MEepHUoJl U YacToTa KojeOaHWH, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTeb TMPEJIOMIICHUSA CPEIbI), TPH
ONMHMCAaHWK TPABUIBHO TPAKTOBaTh (DM3MUYCCKHI CMBICIT HCIOJIB3YEMbIX BEIIMUYWH,
o00o3HaUCHUS MW  COMHMIBI  (PU3UUSCKUX  BEIIMYMH, HAXOOWUTh  (POPMYIIHL,
CBS3BIBAIOININE AAHHYIO (DM3WUYECKYIO BEIIMUMHY C APYTHMH BEJIHMYHHAMHU, CTPOHUTH
rpaMKi U3YUCHHBIX 3aBUCUMOCTEH (DH3NUECCKUX BETHUNH,

XapaKTepHU30BaTh CBOMCTBA T, (PH3WUCCKHE SBIICHHS W IPOICCCHI, HMCIOJIB3Ys
3aKOH COXPaHEHHUA YHEPTHH, 3aKOH BCEMUPHOTO TATOTECHMS, IPUHIIUIT CYTIEPIIO3UITAN
CWJI, TIPUHLIMI OTHOCUTEIbHOCTH [ anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
MMIYJIbCA, 3aKOHbI OTPAKECHUS W TNPEJIOMJICHHUS CBETa, 3aKOHBl COXPAHEHHUS
3apsA0BOIO WM MAaCCOBOTO YMCEI TMPU SAJCPHBIX PEAKIMAX, MPU STOM JaBaTh
CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alIMCHIBATH €TI0 MaTeMaTHUYCCKOE BRIPAYKEHHCE,
00BIACHATH (PU3HUECCKHE IPOIECCHI M CBOMCTBA TEJI, B TOM YHCIE M B KOHTEKCTE
CUTyallMii  MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBIABIATh MPUUYHMHHO--
CJICJICTBEHHBIE CBS3HM, CTPOUTh OOBIACHEHHE M3 2—3 JIOTUUECKHUX IIIaroB C OMOPOH Ha
2-3 HM3yYCHHBIX CBOWCTBA (DU3MUCCKHMX SBJICHHM, (DU3MYECCKAX 3aKOHOB HIIH
3aKOHOMEPHOCTEH,
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pemarh pacuéTHhie 3adaud (OMMpAONIMecss Ha CUCTeMy u3 2-3 ypaBHEHWH),
WCIIOJTb3YsI 3aKOHBI U (DOPMYJIIBI, CBSA3BIBAIONINE (DPU3MUECKUE BEIUUYMHBI, HA OCHOBE
aHaNM3a YCIIOBUA 337a4Yd 3aMKCHIBATh KPATKOE YCIIOBWE, BBIABIATH HEIOCTAIONIHE
WM W30BITOYHBIC JTAHHBIC, BHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOTUMBIC IS
pelieHus, TPOBOAUTH PACUEThl W OIECHWUBATH PEANMCTHYHOCTH TOJYYCHHOTO
3HAUEHUA (PU3NICCKON BEITMUNHEI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIUTh TPH TIOMOIH (HU3MUESCKUX
METO/IOB, HWCIOJNB3yS  OMUCAHWE  WCCICIOBAHWA, BBIACIATH  TPOBEPAEMOE
MIPEAMOIOKEHNE, OICHUBATh MPABUIBHOCTD TOPSAAKA MPOBEACHUS HCCIICIOBAHUA,
JIeaTh BHIBOJIBI, MHTEPIIPETAPOBATH PE3YyIbTaThl HAOIOICHNUN 1 OTIHITOB;
MPOBOJUTH OMBITHI IO HAOMIOACHHUIO (PU3MUECKUX SBJCHUH WKW (DU3HUESCKUX
CBOMCTB Ten (M3y4YeHHE BTOPOTO 3akoHAa HpIOTOHA, 3aKOHA COXPAaHCHWS HHEPTHH,
3aBUCUMOCTh TIEPHOJIa KOJICOAHWH TPYKUHHOTO MAasSTHWUKA OT MacChl Tpy3a H
KECTKOCTH TIPYKMHBI W HE3aBUCHMOCTh OT AaMIUTATYAbl MaJlbiX KOJeOaHwUiA,
NPSIMOJIMHEHHOE PACIpPOCTPAHEHUE CBETA, Pa3NIOKEHHUE OENIor0 CBETa B CIEKTD,
W3YYCHUE CBOMCTB HM300paXEHUS B TUIOCKOM 3€pKaJic W CBOHCTB HM300paKEHUA
npeaMeTa B coOuparolieit TuH3e, HaOMI0IeHUE CIIONTHBIX U JIMHEHYAThIX CIIEKTPOB
U3JTYUCHHS ). CaMOCTOATEIBHO COOMpaTh YCTAHOBKY W3 W30BITOUHOTO Habopa
000OpyA0BaHUS, OTIMCHIBATH X0 OTIBITA U €r0 PE3YJIHTATHI, ((OPMYITHPOBATH BHIBOIBI,
MPOBOJUTH TIPH HEOOXOJAUMOCTH CEPHIO MPSMBIX H3MEPECHHM, OMPEACAs CPEIHEe
3HAUCHWE HM3MEPAEMON BenWuMHbI ((POKYCHOE PACCTOSHHE COOWPAOMICH JIMH3BI),
000CHOBBIBATH BHIOOD cIIOCc00a M3MEPEHHSI (M3MEPHUTEITLHOTO TPUOOPA);

MPOBOJUTH MUCCIICAOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEITMUMH C HUCIOJIb30BAHUEM
MPAMBIX WM3MEPEHHH (3aBHCHMOCTh IyTH OT BPEMEHHM TNPHA PABHOYCKOPEHHOM
JBYOKEHUM 0€3 HaydaJlbHOW CKOPOCTH, TMEpHOAa KOJIeOAHWH MaTeMaTHdecKOTo
MasTHHAKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXCHHS CBETA OT yIJia MAJCHUS H
yria  TpeJoMJICHWS OT  yrja TajeHus). TUIAHAPOBaTh  WCCIICAOBAHHUC,
CaMOCTOATEILHO COOMpaTh YCTAHOBKY, (UKCHPOBATh PE3YNbTAThl TMOTYyUYCHHOMN
3aBUCUMOCTH (PM3UUCCKUX BEJIMYHAH B BUAC TAOIHIl U TPapUKOB, ETaTh BEIBOIBI 110
pe3yJIbTaTaM MCCIICIOBAHUS,

MPOBOJUTh KOCBEHHBIE HW3MEPEHHUS (DM3MUECCKUX BETUYMH (CPeAHSs CKOPOCTh H
YCKOPEHHE Teja TPH PABHOYCKOPCHHOM JBWIKEHWH, YCKOPEHHE CBOOOIHOTO
MaJCHUs, KECTKOCTh MPYKUHBI, KOADPHUIMEHT TPEHUSA CKOJBKCHUS, MEXaHUIeCKas
paboTa ¥ MOIMHOCTh, YACTOTA MW TEPUOJ KOJieOAaHWH MaTeMaTH4ecKoro |
MPY>KUHHOTO MAasATHUKOB, ONTHYECKAas CHJia COOMPAONICH JTMH3BI, PaJAOAKTHBHBIN
¢oH): TIAaHWUPOBATH HW3MEPEHUSA, COOMPaATh SKCICPUMEHTAJILHYIO YCTaHOBKY |
BBHITIOJTHATD W3MEPEHUS, CICHYS MPEITONKECHHON HHCTPYKIIAA, BHIYUCIISTH 3HAUCHUE
BCJTMUMHBl W AQHAM3UPOBATH TIOJYUYCHHBIC PE3YJBTAThl ¢ YYETOM 3aJaHHOM
MOTPELIHOCTA U3MEPEHUN;
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coO/MoAaTh MpaBuUia TEXHUKKA OE€30MacHOCTH Mnpu padoTre ¢ J1abdopaTopHbIM
000py0BaHUEM,

pa3auvaTh OCHOBHBIC MPU3HAKKA W3YUYEHHBIX (PM3MUECCKUX MOJIEICH: MaTepuabHas
TOYKA, a0COJIFOTHO TBEPAOE TEJO, TOUCUHBIA MCTOUHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIAHETApHAA MOJIENIb aTOMA, HYKJIOHHAsA MOJIESIb aTOMHOTO S/1pa;

XapaKTepU30BaTh NPUHIUIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOHCTB ¢ OMOPOH HAa WX ONMHCAaHWA (B TOM UHWCJE. CHOUAOMETP, JATUYUKH
MOJIOKEHUS, PACCTOSIHUSL W YCKOPEHUs, PpaKeTa, 3XOJOT, OYKH, MEPHUCKOI,
¢oToanmapar, ONTHYECKAE CBETOBOIBI, CIIEKTPOCKOII, JO3UMETP, kamepa Bubcona),
WCIIOJTb3YSI 3HAHWS O CBOWCTBAX (DPM3MUECKUX SIBJICHUN W HEOOXOMUMBIE (PH3UUECKUE
3aKOHOMEPHOCTH;

UCIOIb30BaTh CXEMbl M CXEMATHUHbIC PUCYHKH M3YUYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MOPUOOPOB M TEXHOJOTMYECKUX TPOLIECCOB TMPHU
pEelIEHUH YyueOHO--MPAKTUUECKUX 3a7a4, ONTHYECKHE CXEMbl JJii TOCTPOCHHS
M300paXEHUH B TJIOCKOM 3€pKajie U COOUparoIeh JINH3E,

MPUBOJNATH TPUMEPHl (HAXOAWTH WHGOPMAIMIO O TMpUMEPaX) MPAKTHIECKOTO
WCIIOJIb30BAHUS (PU3MUECKUX 3HAHWH B TOBCETHEBHOW >KWM3HHM 1A OOCCIICUCHUS
0€30MacHOCTU MpU OOpalllcHUH C MpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMHU,
COXPAHEHMS 3/I0POBb W COONIOJICHHUS HOPM SKOJIOTMYECKOrO TMOBEACHUS B
OKPYKarOIIEH CpeIE,

OCYMICCTRJIATh TOWCK WHopMammu (GU3ndecKoro cojaep:xkanus B HHTepHeTE,
CaMOCTOATEILHO (hOPMYNIAPYSI TIOUCKOBBIM 3ampoOC, HAXOAWTHh IYTH OMPEICICHUS
JOCTOBEPHOCTH TIOJIYUYCHHOH HMH(pOPMAIIMA HAa OCHOBE HWMCIONIUXCS 3HAHWUHM H
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

UCIOIb30BaTh MPU  BBIMOJHEHUU YUYEOHBIX 33/JaHUN  HAYYHO--MOMYJISPHYIO
JUTEPATypy (U3MUECKOTO COJACPKAHUSA, CIPABOYHBIC MaTEPUAJIBI, PECYPCHl CETH
HNutepHer, Biaaerh nNpuéMaMHu KOHCHEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHUA
nH(popManyKu U3 0HON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHDOpPMAIMM M3 HECKOJBKMX HMCTOYHUKOB (PH3UUECKOTO COACpKaHUS, IyOIMIHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM WIIM UCCIEA0BATEIBCKON NEATCIBHOCTH, MPH
3TOM TPAMOTHO MCHOJIB30BAaTh W3YUYEHHBIM NOHATUWHBIMA anmapar H3y4aeMoro
pasnmena (UMK W COMPOBOXKIATh BBICTYIUICHHE TIPE3CHTAIMCH C  YYETOM
OCOOCHHOCTEH ayIMTOPUU CBEPCTHUKOB.

28



TEMATUYHECKOE INMNJ1IAHNPOBAHWE 7 KJTACC

KonnyectBo yacoB

Ne HanmeHoBaHVe pa3fesioB U TeMm

n/n nporpaMmmbl Bcero

Pasgen 1. ®u1M3nkKa 1 eé ponb B NO3HaAHUN OKpYXXaloLWero Mmmpa

11 dun3nka - Hayka o npupoge 2
12 ®ur3nYecKme BeIMUYNHDI 2
13 EcTecTBEHHOHayUHbI# MeTOL NO3HaHWA 2

WToro no pasgeny 6

Pa3gen 2. NepBoHa4vyasnbHble CBeJeHNA 0 CTPOEHUM BellecTBa

2.1 CTpoeHue BeLecTBa 1

29 [BV>XeHune 1 B3anmMofeincTeme yactuy, )
' BellecTBa

2.3 ArperaTHble COCTOSIHUSA BeLlecTBa 2
WToro no pasgeny 5
Pasgen 3. ABUXeHWe U B3auMoaecTBUe Ten

3.1 MexaHn4eckoe ABMXEHUE 3

3.2 WHepuma, macca, NNOTHOCTb 4

3.3 Cwuna. Bugbl cun 14

WToro no pasgeny 21

KOHTpO/bHbIE
paboThl

MpakTuyeckue
paboThl

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHble

pecypcsbl

bnénuoteka LLOK
httDs ://T. edsoo.ru/7f416194

bnénuoteka LLOK
httos ://T.edsoo.ru/7f416194

buénunoteka LLOK
httDs ://T.edsoo.ru/7f416194

bnénuoteka LLOK
httds ://T.edsoo.ru/7f416194

bnénuoteka LLOK
httds ://T. edsoo.ru/7f416194

bnénuoteka LLOK
httDs ://T. edsoo.ru/7f416194

bnénuoteka LLOK
httds ://T.edsoo.ru/7f416194

buénuoteka LLOK
httDs ://T.edsoo.ru/7f416194

bnénuoteka LLOK
httDs ://T. 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
https://m.edsoo.ru/7f416194

Pasgen 4. laBneHne TBEPAbLIX TeN, XKMAKOCTE 1 rasos

JasneHne. MNepegayva fasneHnsd TBEPALIMMA Bubnnoteka LLOK

4.1 3
Tenamu, XXNLKOCTAMWU N rasamu httos ://T.edso0.ru/7f416194
Bnénuoteka LLOK
42 AlaBnenne xupkocTy > hups ://T. edso0 .ru/7f416194
buénuoteka LLOK
4,
3 ATMOC(hEpHOE AaBneHie ° DS 1//T. edso0.ru/ 7416194
44 [elicTBue XXNAKOCTU M ra3a Ha NOrpy>XeHHoe 7 1 3 bubnuoteka LOK
' B HUX Teno httos ://T. eds00.ru/7f416194
WToro no pasgeny 21
Pasgen 5. PaboTa n MOWHOCTb. QHeprus
Bnénuoteka LLOK
5.1 Pab 3 1
AROTE ¥ MOSHOCTE hups 1//T. eds00.ru/7f416194
buénuoteka LLOK
5.2 MpocTble mexaHus 5 1
POCTEIE MEXAHUIME DS /T, edso0 .1/ 7416194
5.3 MexaHun4eckas aHeprus 4 1 1 bubnvoteka LIOK
httos ://T.edso0.ru/7f416194
WToro no pasgeny 12
Pe3epBHOE Bpems 3
OBLWEE KOMMYECTBO YACOB MO NPOIrPAMME 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

TEMATUYECKOE INMNJIAHNPOBAHWE 8 KJ/TACC

KonnyectBo yacoB

HavnmeHoBaHMe pa3genoB U Tem
Ne n/n
nporpammbl

Pasgen 1. TennoBble ABNEeHUA

11 CTpoeHMe 1 CBOICTBA BelllecTBa

1.2 Tennosble npoLeccol

WToro no pasgeny

Pa3gen 2. 9neKTpuyeckne N MarHUTHbIe ABJIEHUA

DnekTpuyeckue 3apagbl. 3apsKeHHble Tena

2.1 .
N UX B3aUMOfeincTeme
2.2 MMOCTOSHHbI 3NEKTPUUECKUI TOK
2.3 MarHuTHble AB/IeHUA
2.4 OneKTpoMarHuTHas MHAYKUmMA

WToro no pasgeny
PesepBHOe Bpem4

OBLWEE KOJTMYECTBO YACOB MO NPOrPAMME

Bcero

21

28

20

37

68

31

KOHTpO/IbHbIE MpakTnyeckue

paboThl paboThl
1 5
1
1 7
1 15
3 145

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHble

pecypcbl

bnénunoteka LLOK
httDs ://T.edsoo.ru/7f4181ce

Bnénunoteka LLOK
httDs ://T. edsoo.ru/7f4181ce

bnénunoteka LLOK
htDs ://T. edsoo.ru/7f4181ce

bnénuoteka LLOK
httDs ://T.edsoo.ru/7f4181ce

buénuoteka LLOK
httDs ://T.edsoo.ru/7f4181ce

bnénunoteka LLOK
httDs ://T.edsoo.ru/7f4181ce


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

TEMATUYECKOE INMNJIAHNPOBAHNWE 9 KJTACC

KonnyectBo yacoB

HavnmeHoBaHMe pa3genoB U Tem
Ne n/n
nporpammbl

Pasgen 1. MexaHn4yecKkue AB/eHUA

MexaHUUYecKoe [1BUXEHME U CMOCO6bI ero

1.1

onuncaHus
1.2 B3anmogeiicTBue Ten
1.3 3aKOHbI coxpaHeHuns

WToro no pasgeny

Pasgen 2. MexaHM4YecKne KonebaHUs M BOMHbI

2.1 MexaHnuyeckne KonebaHus

2.2 MexaHn4yeckune BOSIHbI. 3BYK

MToro no pasgeny

Pasgen 3. 31'IeKTp0MaFHVITHOE nosie N 3NeEKTPOMarHNTHbIE BOJTHbI

O/IeKTPOMArHNTHOE MoJie U
3NeKTPOMAarHUTHbIE BOJHbI

3.1

MToro no pasgeny

Pasgen 4. CBeToBble ABJ/IEHUSA

4.1 3aKOHbI pacnpocTpaHeHMs CBeTa

4.2 JINH3bI 1 oNTHUYecKne Npubopsbl

Bcero

10

20

10

40

15

6

32

KOHTpO/IbHbIE MpakTuyeckue

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHble

pecypcbl

Bnénuoteka LLOK
httDS://T.eds00.ru/7f41a4a6

Bnénuoteka LLOK
httDS://T.eds00.ru/7f41a4a6

buénuoteka LLOK
httDS://T.eds00.ru/7f41a4a6

bnénunoteka LLOK
httDS://T.eds00.ru/7f41a4a6

buénuoteka LLOK
httDS://T.eds00.ru/7f41a4a6

bnénunoteka LLOK
httDS://T.eds00.ru/7f41a4a6

buénuoteka LLOK
httDS://T.eds00.ru/7f41a4a6

bnénunoteka LLOK
httDS://T. eds00.ru/7f41a4a6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.3 PasnoxeHne 6e0ro ceeTa B CNEKTP

WToro no pasgeny

Pasgen 5. KBaHTOBbIe AB/1IeHUA

5.1 VcnyckaHue 1 nornoueHue ceeta aToOMoOM
5.2 CTpoeHune aToMHOro agpa
5.3 ApepHble peakuum

WToro no pasgeny

Pasgen 6. MoBTopuTenbHO-0600W a0 W Nin Mogynb

MoBTOpeHMe 1 0606LLeHMe CogepXKaHus

6.1
Kypca (pum3unku 3a 7-9 knacc

MToro no pasgeny

OBWEE KOMMYECTBO YACOB IO NPOrPAMME

15

17

102

33

27

Bnénunoteka LLOK
httDS://T. eds00.ru/7f41a4a6

Bnénuoteka LLOK
httDS://T. eds00.ru/7f41a4a6
buénuoteka LLOK
httDS://T.eds00.ru/7f41a4a6

bnénuoteka LLOK
httDS://T. edso0.ru/7f41a4a6

bnénunoteka LLOK
httDS://T.eds00.ru/7f41a4a6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

