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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3KKe Ha YpOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH W TpeOOoBaHMII K pe3yabTaTaM OCBOEHUSI Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON Tporpammel, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yuétoM (denepanbHOM
paboueii mporpammsl BoctiuTanus U Konnenuuu npenogaBanus yueOHoro npenmera «Pusnkay.

Copneprkanue mporpaMMsl 1o (hu3nKe HampaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYUYHOM
rPaMOTHOCTH OOYYAOIIMXCS U OpPraHHU3alUi0 W3ydeHHs (U3MKH Ha JAEATeIbHOCTHOM ocHOBe. B
nporpaMMe 1O (DU3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro TMpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO K mIaHUpPYyEeMBbIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3ylbTaTaM
00y4eHus, a TAaK)Ke MEXKIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUYHbIX YUEOHBIX NPEAMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMmma 1o Qu3uKe yCTaHABIMBAET paclpeleieHne y4eOHOro Marepualia Mo ToAaM
o0ydyenust (Imo Kiaccam), TMpejaraeT MNPUMEPHYIO TIOCIEIOBATEIbHOCTh HW3YYCHUSI TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHSI MPEAMETHOIO COJEPKAaHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEHN
oOyJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ EIbI0 OKA3aHUS METOAMUYECKONW MOMOIIM YUYUTEINO B
co3aHUU pabouel MporpaMMBl 110 Y4EOHOMY MTPEIMETY.

®uznka SBISIETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouonoruel, acTpoHOMHEW M (QHU3NUECKO reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, TpEeAOoCTaBiIsieT HaubOosee sicHble oOpa3lbl NPUMEHEHHS HAydyHOro MeToJa
MO3HAHMS, TO €CTh CIIOCO0a MOIy4YeHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa w3 TNaBHBIX 3a/1a4 (PU3MYEcKoro oOpa3oBaHMs B CTPYKType oOIero oOpa3oBaHUS
COCTOUT B (OPMUPOBAHMHM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
oOydJaronuxcs.

W3ydyenne ¢u3uku Ha ©0a30BOM ypOBHE TMpEANoiaraeT OBJaJeHHe CIEAyIOIUMU
KOMITIETEHTHOCTSIMH, XapaKTePHU3YIOIIMMHU €CTECTBEHHO-HAYUHYIO IPaMOTHOCTB:!

® HAy4YHO OOBSCHATH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® UHTEPIPETHPOBATh JAaHHBIE M HCIOJb30BATh HAy4yHBIE JIOKA3aTENbCTBA IS
MOJIyYEHUS BBIBOJIOB.
[lenn wu3ydeHus (U3HKKM Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS OIMpEACICHBI B

Konuenmuun npenogaBanus yyeOHoro mnpenmera «@Pusmuka» B 00pa30BaTENbHBIX OpPTraHU3aAIUAIX



Poccuiickoit  ®enepariuu, peanu3yOMMX OCHOBHBIE 00IIe00pa3oBaTe/IbHBIC IMPOTPaAMMBI,

yTBepkI€HHONW pemienueM Komuterum MununcrepctBa npocselieHus Poccuiickonn ®Penepanyu

(mpotokod ot 3 nexadbps 2019 r. Ne [1K-4BH).

Hesn uzyyennsi GU3NKu:

IPUOOpPETEHNE UHTEPECA U CTPEMIIEHHS O0yJaIOUIMXCA K HAyYHOMY U3yUYEHUIO NIPUPOIBbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE IMPEICTABICHMM O HAydHOM MeETOJleé IIO3HaHUS M  (OPMHUPOBAHUE
HCCJIEI0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSAM;

(dbopMHpOBaHHE HAyYHOI'O MHMPOBO33PEHMsI KaK pe3ysibTaTa M3y4eHHs OCHOB CTPOCHHUs
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMHpOBaHUE TNPENCTaBICHUM O PoNK (U3MKU U1 Pa3BUTUS JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3sBUTHE MpPEICTABICHUH O BO3MOXHBIX cdepax Oynaymied mnpodeccuoHanIbHON
JeSITEJIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JajbHEHIIEMy OOyYEeHHUIO B 3TOM

HaIlpaBJICHHUU.

JlocTikenne 53TuUX Ienedl mporpaMMbel MO  (U3MKE Ha YPOBHE OCHOBHOTO OOILEro

06pa3OBaHI/IH obecnieunBaeTCs PCIICHUEM CICAYIOINX 3aday4.

NpUOOpeTEeHNE 3HAHUI O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHHMUYECKUX, TETJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpEeTEeHNE YMEHUI OMHUCHIBATh U OOBACHITH PU3NYECKUE SIBICHUS C UCIOIB30BaHUEM
MOJTy4YEHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEeIIeHHs] MNPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BaHUEM
(1)I/IBI/I‘I€CKI/IX MO)IeJ'IeI\/'I, TBOPYCCKHUX U IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOIHBIC SIBICHUS M BHITIOIHATH OMBITHI, IA0OpaTOpPHBIE
pa6OTBI N OKCICPUMCHTAJIBHBIC MCCICAOBAHUA C HCIIOJB30BAHUECM HW3MCEPUTCIBHBIX
puOOpOB;

OCBOCHHE TPUEMOB paboThl ¢ wuHPOpMaKel (HUINIECKOTO COAEPKAHMS, BKIIFOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JIOCTHKEHHUSAX (U3UKU, aHAIW3 U KPUTHYECKOE
OIICHUBaHHE WH(OPMAIINH;

3HAKOMCTBO €O cepamu mpoecCHOHATIEHON NeATEIHbHOCTH, CBI3aHHBIMU C (DU3UKOH, U

COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUKCHUAX (I)I/ISI/I‘-IGCKOI\/II HAayKH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHUS

otBoauTCs 238 "acoB: B 7 kiacce — 68 dacoB (2 vaca B Hezen0), B 8 kimacce — 68 yacos (2 yaca B



HEJIEIIO), B 9 KJiacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMme mo (Gu3uKe MnepedeHb JabopaTOPHBIX pabOT M OIMBITOB HOCUT
PEKOMEHIATENILHBIN XapaKTep, YIUTEIb JIeJIaeT BEIOOP MPOBEICHHS JIAOOPATOPHBIX PA0OT U OIBITOB
¢ y4€TOM HMHAMBUAYAIBHBIX OCOOCHHOCTEH OOYYalOMIMXCsl, CIIUCKA AKCIIEPUMEHTAIBHBIX 3aaHuUM,

npeajiaracMbix B paMKax OCHOBHOTI'O IoCyAapCTBCHHOI'O 3K3aMCHaA I10 CI)I/I3I/IKG.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUpPa.

®usuka — Hayka o mnpupojne. SBieHus npupoxasl. OPU3HUECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeIMYUHBL. V3Mepenue Qusnyeckux BenuyuH. @Du3nueckue MNpuOOpHI.
[Torpemnocts n3MepeHuil. MexayHapo/iHas cucTeMa €IMHHIL.

Kak ¢u3mka m apyrue ecTeCTBEHHbIE HAYKHM H3Y4YaloT MpHpony. EcTecTBeHHO-HAaydHBIN
METOJl TO3HaHMs: HaOIIOJEHHE, IIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABMIKEHHE T'HIIOTE3,
9KCIIEPUMEHT 10 MPOBEPKE TUIOTe3, 00bsICHEHHE HabI0qaeMoro siBiieHus. Onucanue GU3ndecKux
SBJICHUM C IIOMOIIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usuueckue MpUOOPHI U Mpolenypa MNPSAMBIX M3MEPEHUH aHAJOrOBBIM MU LUGPOBBIM

npubOpoM.

Jlabopamopnuvie padbomovt u onvimol.

1. Onpenenenue 1eHbI A€TEHUS NIKABI H3MEPUTEIHHOTO MpUOOopa.

2. V3mepeHue pacCTOSTHUM.

3. H3mepenue o0bEMa XUIKOCTH U TBEPIOTO Tea.

4. OmnpeneneHue pa3MepoB MaJlbIX TeJl.

5. MsmepeHue TeMmieparypbl MpU TIOMOIIM KUJKOCTHOTO TEpMOMETpa M JaTyuka

TEMIEPATYPHI.
6. IlpoBemeHue wccieoBaHUS IO MPOBEPKE THUIOTE3bl: JATbHOCTh MONETA IIApHKa,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITyCKa.

Paspnen 2. [IepBoHayabHbIE CBEACHHUS O CTPOCHHHU BellleCTBA.

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE TUCKPETHOE
CTPOCHHUE BEILECTBA.

JBmwxenue wyactull BemecTBa. CBsA3b CKOPOCTH JBHXKEHHS YacTUI[ C TEMIEpaTypoOu.
bpoyHoBckoe nBwxkenue, auddys3us. BzammomeicTBHE UYACTHIl BEIIECTBA: NPHUTSDKCHHE H

OTTAJIKBAaHUC.



ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM M TBEPIBIX
(kpucTayIMyeckux) Tei. B3auMocBsI3b MEXJy CBOMCTBAMHM BEIIECTB B Ppa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHrueM. OCOOCHHOCTH arperaTHBIX COCTOSTHHIA BOJIBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHIKCHHS.

2. HaGnmronenue nuddys3un.

3. HaOmionenue siBieHUM, OOBSCHSIOMUXCS TMPHUTSHKEHUEM WU OTTAIKHUBAHHEM YaCTHUIL

BEILECTBA.

Jlabopamopnwvie pabomot u onvimeol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIOIb30BaHueM (hoTorpaduwii).

2. OmbITH IO HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3aUMO/IeilicTBHE TeJl.

Mexanunueckoe apmxeHue. PaBHomepHoe u HepaBHOMepHOeE JBkeHHe. CrkopocTh. Cpemnsis
CKOPOCTbh MPU HEPABHOMEPHOM JIBI>KCHHH. Pacuér myTu 1 BpeMEeHH JABHKCHUSI.

SlBnenne wuHepuuu. 3aKOH HWHepuUuU. B3aumopneilcTBHe Ten Kak NPUYMHA HM3MEHEHUS
CKOpPOCTH JBWXEHHMs Tel. Macca kak Mepa uHepTHocTH Tena. [lnmotHocTh BemiectBa. CBs3b
MJIOTHOCTHU € KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cuna xak XxapakTepucTuKa B3aumojieicTBus Tes. Cuia ynpyrocTtu u 3akoH I'yka. M3mepenue
CUJIBI C TIOMOILBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUs U cuia TshkecTH. Cuila TSKEeCTU Ha JPYTruX
mnaHetax. Bec Ttema. Heecomoctb. CriokeHUE CHJI, HANpaBIE€HHBIX MO OJHOW MPSIMOM.
PaBnoneiictByromas cui. Cuna tpeHus. TpeHune CKOJMbXEHUs U TPEHHE MOKos. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO JIBHXKEHUS Tela.

2. W3mepeHne CKOPOCTH MPSMOJIUHEHHOTO JIBUKCHHSI.

3. HaOmroneHue sIBIICHUS WHEPIIHH.

4. HabmroneHne U3MEHEHHUS CKOPOCTH MPU B3aUMOJCHCTBUH TE.

5. CpaBHEHHE MaccC MO B3aUMOJCHCTBHIO TEll.

6. CnoxeHue CHJI, HallpaBJICHHBIX IO OJTHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimel.

1. OmpeneneHue CKOpOCTH pPaBHOMEPHOIO [BMKEHHUs (IIapuKa B JKUIKOCTH, MOJAEIU

AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).



OnpeneneHne cpeaHeld CKOPOCTH CKOJBXKEHHUS Opycka WM IapuKa I0 HAKJIOHHOU
IJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnBITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKeHUS (AegopMaiiii) MPY>KUHBL OT
MPUIIOKEHHOM CUJIBL.

OHBITBI, ACMOHCTPpHUPYIOIIUC 3aBUCUMOCTL CHJIBI TPCHHA CKOJIB)KCHHA OT BCCa TCJIa U

XapakTepa CONPHKACAIOLINXCS [TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

I[aBJ'IeHI/IC. CriocoOsbl YMCHBIICHUA U YBCIHNYCHUA HNABJICHUS. I[aBJ'IeHI/IC rasa. 3aBHCHUMOCTh

JaBlieHUs ra3za oT o0béMa, Temneparypsl. [lepenava napneHust TBEPABIMU TEIAMH, KUJIKOCTAMH H

razamu. 3akoH Ilackansa. IlHeBMaruyeckne MalIMHEBEL 3aBHCHMOCTD JaBJICHHUSA XHUAKOCTH OT

riyounsl. ['uapocrarnyeckuit napagokc. Coobmaromuecs cocyasl. [ napaBnnyeckue MEXaHU3MBbI.

AtMochepa 3emnu u arMmocdepHoe napineHue. [IpUUMHBI CYIIECTBOBAHUS BO3YIIHOM

obonmoukn 3emmu. Ombir Toppuuemnu. M3mepenue arMocepHOro aBiIeHUS. 3aBHCUMOCTh

aTMOC(EepHOTO aBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubops! it m3mepenust arMmochepHoro

JaBJICHHA.

I[eﬁCTBHC KUIKOCTHU M ra3a Ha HOFPY)KéHHOC B HUX Tello. BrITankuaromas (apXI/IMC,ZLOBa)

cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1.
2
3
4.
5
6

3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo0maronirecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CUJIBI OT 00BhEMA OTPYKEHHON YaCTH Tea U IIIOTHOCTH
SKHIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue niaBaHus TeJ: IJIaBaHUE WJIU OTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOLIEHUS

IUIOTHOCTEH Teja U *KUAKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1.

HccnenoBaHue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa NOrPYKEHHOM B KHUJIKOCTb
4acTH TeJla.
OnpeneneHue BBITAIKUBAIOIIEH CWIIBI, JEHCTBYIOUIEM Ha TeElo, MOIPYyKEHHOE B

YKUIKOCTb.



3. ITlpoBepka HE3aBUCHMOCTH BBITAIKWBAIOIICH CHIIBI, JEHCTBYIOIICH Ha TEJIO B KUIKOCTH,
OT Maccsl TeJa.

4. OmnbIThl, IEMOHCTPUPYIOLUIME 3aBUCHMOCTb BBITAJKHUBAIOIIEH CHJIbI, JEHCTBYIOLIEH Ha
TEJIO B XHUJIKOCTH, OT 00bEMa MOTpyKEHHOM B 'KMJKOCTh YacTH Tela U OT MJIOTHOCTH
KUJKOCTH.

5. KoncrpyumpoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKUM U OIpeEAeieHUe eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanundeckas pabora. MOIIHOCTb.

[TpocThie MeXaHU3MBI: phlyar, 0J0K, HAKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBecUs phluara.
[TpumeHeHue paBuiia paBHOBECHUS pblyara K 0J10Ky. «3o0si0Toe mpasuiio» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHu3Mbl B OBITY M TEXHUKE.

Mexannueckas sHeprusa. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpamenue omnHoro
BUJIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenennie paboThl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBJKEHUH Tejla 110

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycIoBUN paBHOBECHS pbluara.
3. Usmepenue KITJI Hak1OHHOM MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pasnen 6. TenuioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO--KHHETHYECKOW TEOPUHU CTpOEHUs BelecTBa. Macca u
pa3sMeEpPbI aTOMOB u MOJICKYIL. OHLITBI, MOATBCPKAAOIIUC OCHOBHBIC TIOJIOKCHU S
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUUN BellecTBa. Kpucrammudeckue u
amopduseie Tena. OOBICHEHHE CBOWCTB ra3oB, KHIAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJOKECHUM
MOJIEKYJISIpHO--KUHETHYecKko Teopuu. CMauMBaHMEe W KalWUIApHbIE SBICHHUS. TerioBoe

pacIIupeHHe U CXKaTHE.



Temneparypa. CBsA3b TeMImepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABM)KCHHS YacCTHII.
Buytpennss sneprus. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPrUH: TEIUIoNepeiaya U COBEpIICHNE
paboTsl. Bus! Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHUS, U3IIyUYEHUE.

KonnyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BemiecTBa. TemnooOMeH U TemioBoe
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. IlnaBineHue M OTBepleBaHUE KPUCTAUIMUYECKHX
BEIIECTB. YJIelbHAas TeIuloTa IUIaBieHus. I[lapooOpasoBanue u KoHAeHcanus. lcmapeHue.
Kunenne. VYaenpHas Temiota napooOpa3oBaHus. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxxHocTs Bo3ayxa.

OHeprus TomMBa. Y ieibHasi TEMJI0Ta CrOPAHUS.

[Tpunuunsr  pabotel TemnoBbix asuratenedt KIIJ[ TemnmoBoro nBurarens. Temnossie
JIBUTATEIIU U 3allUTa OKPYKAIOLEH CPEbl.

3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUH B TEIUIOBBIX IIPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nudoysuu.

HaGnronenue siBneHN cMauuBaHUsI U KaIWUISIPHBIX SBJICHHH.

Habumronenune TemnoBoro pacmypeHus Ted.

V3MeHeHne naBlieHus ra3a Npu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.
[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Buae! Teronepenayu.

OxJaxieHre Ipu COBEPLICHUH PaOOTHI.

© 0 N o g b~ w DN

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.

10. CpaBHeHHE TETIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGnroieHre KUTICHUSI.

12. HalGuroieHre TTOCTOSTHCTBA TeMITepaTyphl IPH TIIABJICHUH.

13. Moenu TEeIUIOBBIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimel.

1. OmbIThl O OOHAPYXKEHUIO AEUCTBUS CUJT MOJIEKYISPHOTO MPUTSHKEHUS.

2. OnbIThI O BBIPALIUBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM UJTH caxapa.

3. OmnbIThI 10 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B, KUIKOCTEH U TBEPIBIX TeEJl.
4. OrmpeneneHue JaBieHUs BO3IyXa B OaJUIOHE IITPUIIA.

5. OmbITE, AEMOHCTPUPYIOIIHWE 3aBUCHMOCTH JaBIICHUS BO3qyXa OT ero oonémMa u

Harp€BaHHus UK OXJIAXKICHUA.



6. IlpoBepka THUMOTE3bl JUHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOHMKA KUIAKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIEpaTypHl.

7. HabnroneHue M3MEHEHHs BHYTPEHHEH 3HEPIMM Tela B pe3ysibTaTe TeIUIoNepenauud U

paboThI BHELIHUX CHIL.

8. MHccnenoBanue sBICHUS TEINIOOOMEHA PU CMELIMBAHUYU XOJOJHON U ropsiueii BOJbl.

9. OmnpezneneHne KOJTUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH MPH TEIJIOOOMEHE C HarpeThiM

METAIIMYECKUM LIUIUHIPOM.

10. Onpenenenue yaenpbHOU TENIO0EMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIIapeHus.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHUS JIbIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. [[Ba poja 3JIeKTpUYecKUX 3apsAnoB. B3anMozaelcTBUe 3apsKEHHBIX TEI.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT BEIUMYMHBI 3apsiioB U
PAacCTOSIHUSA MEXY TeJIaMu).

Onexkrpuueckoe mnozne. Hanpspk€HHOCTh anekTpuyeckoro noss. [IpuHnmn cynepnosunyu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekrpudeckux 3apsaoB. DieMeHTapHbIN 31ekTpuueckuil 3apsa. CTpoeHue aroma.
[TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKUA TOK. YCIOBUS CYyIIECTBOBAaHUS AJIEKTPUYECKOrO0 TOKa. VcTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHA 5IEKTpPUYECKOro TOKa (TElIoBOE, XHMHYECKOE, MarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpruyeckass uenb. Cuna ToOKa. OieKTpuyeckoe HampsbkeHne. CoNpOTUBIICHHE
IPOBOJAHMKA. YJEINBbHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Owma Ui y4yacTKa LIEMH.
[TocnenoBarenbHOE U MapalIENbHOE COEUHEHNE TPOBOJHUKOB.

PaboTta 1 MOUTHOCTB 3JIEKTpUYECKOro Toka. 3akoH J[xoynsa—JleHmna. DnekTpuueckue Lenu u
NOTpeOUTENH IEKTPUUECKOl 3Hepruu B 0bITy. KopoTkoe 3aMbikaHue.

[TocrosiHHBIE MarHuThl. B3auMoOJEHCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTtHoe Mode.
MaruauTtHoe nose 3eMiId U €ro 3HaueHue i KU3HU Ha 3emute. OnelT OpcTtena. MaruutHoe moiie
JNEKTPUYECKOr0 TOKa. [IpMMEeHEHHEe 3JIEKTPOMAarHUTOB B TEXHUKE. [[eICTBME MarHUTHOIO IOJIS HA
IIPOBOJAHMK C TOKOM. DJIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA. Mcronp30BaHue 2J€KTPOABUTATENCH B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



OnbiTel  ®apaned. SBieHwe  anekTpoMarHUTHOWM — mHAykumu. IIpaBuno  Jlenna.
OnextporeHeparop. CrocoObl TMOMXy4eHHUS DSJICKTPUYECKOH DJHEPruu. DIEKTPOCTAHIUM Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa posa eKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

HMcTOYHMKH TTOCTOSIHHOI'O TOKA.
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I[eﬁCTBHH QJICKTPHUYCCKOI'O TOKaA.

[EEN
o

. DNEKTPUUECKUN TOK B KUJKOCTH.

[EEY
[EEY

. "a30BbIii pa3psm.

[EEN
N

. I/I3MepeHHe CHJIbI TOKAa aMIICPMETPOM.

[HEN
w

. I/I3MepeHHe QJICKTPHUYCCKOI'0 HAIIPSAKECHUS BOJIIBTMCTPOM.

[EEN
IS

. Peoctat u Mara3uH COnpOTHBIICHUM.

[EEN
a1

. BzanMmoiericTBrEe NOCTOIHHBIX MAarHUTOB.

[EEN
(op)

. MOI[GJ'II/IpOBaHI/IC HCEBO3MOXHOCTHU pa3JACIICHUA ITOJIFOCOB MarHura.

[EEN
\‘

. MOI[GJ'II/IpOBaHI/IC MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB.

[EEN
oo

. OneIT OpcTena.

[EN
[(e]

. MarauTHO€ moJie ToKa. DJIEKTPOMAarHuT.

N
o

. I[CﬁCTBPIC MAarauTHOTIO IIOJIAI Ha IPOBOJHUK C TOKOM.

N
[T

. SJ'ICKTpOI[BI/IFaTCHB IIOCTOAHHOI'O TOKaA.

N
N

. UccnienoBanue sABiIeHUS 3JIEKTPOMArHUTHON UHIYKIIVH.

N
w

. OnbiTel Dapajes.

N
N

. 3aBHCUMOCTH HAMPABJICHHS HHIYKIIMOHHOTO TOKA OT YCJIIOBUH €ro BOSHUKHOBEHHUSI.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpIThl O HAOJIOIEHUIO AIIEKTPU3ALUN TNl MHAYKIMEH U TIPU CONIPUKOCHOBEHHUU.
2. HWccnenoBanue AeWCTBUS IEKTPUUYECKOTO OISl HA TPOBOJAHHUKH M TUDIICKTPUKH.

3. CoOopka u mpoBepKa padOThI AIEKTPUUECKOM 1IETIH TOCTOSTHHOTO TOKA.
4

W3mepeHue u peryJInpoBaHHUe CUIIbI TOKA.



5. HM3mepeHue u perynupoBaHue HanpsHKEHUs.

6. HccnemoBaHue 3aBUCHMOCTH CHJIbI TOKA, WAYILETO 4Yepe3 Pe3nuCTOp, OT COMPOTUBIICHUS
pe3nCTOpa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIEKTPHUUECKOT0 CONPOTUBIICHHSI IIPOBOJHUKA
OT €ro JUIMHBI, IUIOILAAN IONEPEYHOI0 CEYEHUs U MaTepuania.

8. IIpoBepka mpaBuiIa CIIOKEHUS HANPSHKEHUN MPHU MOCIEA0BATEILHOM COCIMHEHHH JIBYX
PE3UCTOPOB.

9. IIposepka mpaBuia [yl CUIIbI TOKa IIPH NApaUIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UAYILLIETO Yepe3 PE3UCTOP.

11. OnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYHIETO Yepe3 JaMIIOUKy, OT HaIpsDKEHHs Ha
HEH.

13. Omnpenenenne KI1J[ narpesarens.

14. VccnenoBanre MarHUTHOTO B3aMMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yuyeHne MarHWTHOTO TIOJIi TIOCTOSHHBIX MAarHUTOB TpU WX OOBEAWHEHHH U
paszieneHnu.

16. UccnenoBanue AeWCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTD CHJIBI B3aWMOJICHCTBHS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HAIPABJICHUS TOKA B KaTYIIKE.

18. N3yueHue aecTBUS MAarHUTHOTO IOJISl HA IPOBOIHUK C TOKOM.

19. KonctpynpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTaTENsL.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnBITBI IO WCCICMOBAHHUIO SIBIICHUS DJIEKTPOMATHUTHOW WHIYKIIMU: HCCIICTOBaHHE
U3MEHEHUH 3HAUeHUS M HApPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJIeHU.

Mexannueckoe nBukeHHe. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCHUTEIBHOCTH
MEXaHMYECKOrO JBWXKEHUs. PaBHOMepHOe MpsAMOJIUMHENHHOE JBHXKeHHe. HepaBHOMepHOE
npsMoJiuHeiiHoe nBwkeHue. CpedHssi U MIHOBEHHAash CKOpPOCTb Tejla MpU HEpaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOyCKOpeHHOE MpsiMonuHEitHOe nBmkeHue. CBoOomHoe maaeHue. OTMbBITHI

Tlamunes.



PaBHOMepHOE nBWKEHHE TO OKpy:XHOCTH. [lepmon m wactora oOpamenus. JIuHeiHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3axkon HerotoHa. Bropoit 3akon HerotoHa. Tperuit 3axkoH Herorona. IlpuHinun
CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMsI: CHJIa TPEHMSI CKOJIBJKEHUS, CUJIa TPEHUS MTOKOS,
JIpYTUe BUIbI TPEHMUSL.

Cuna TsHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEHHE CBOOOIHOTO MaJCHUSI.
JBrxenue ninanet Bokpyr Connna. IlepBas kocmudeckast ckopocTs. HeBecoMoCTs U meperpysku.

PaBHOBecue MaTepuasibHOM TOUKU. AGCo0THO TBEPAOE Teno. PaBHOBecue TBEPAOIo Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Umnynec Tena. M3meHnenue umnynbca. MMmynbc cuibl. 3aKOH COXpPaHEHMsI HMMITYJIbCA.
PeakTuBHOE BUKEHUE.

Mexanunueckass pabora MU MOUIHOCTb. Pa®oTa cui TskecTH, ynpyroct, TpeHus. Cas3b
sHepruu U paboThl. lloTeHnuanbHas SHEPrus Tena, MOAHITOIO HaJ IOBEPXHOCTHIO 3EMIIU.
IloTenumanpHas sHeprus c:karod npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KMHETHYECKOU
DHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO IBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE TyTeHl W TPAeKTOPWUN ABIKEHHSI OAHOTO M TOTO JK€ Tella OTHOCHUTEIHFHO
pa3HBIX TEJl OTCUETA.

W3mepeHre CKOPOCTH U YCKOPEHUs MIPSAMOIMHENHOTO IBUKCHUS.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUXKECHUSI.

HaGnronenue aBMKEHUs Tena Mo OKPY>KHOCTH.

o o k~ w

HaGmronenne MexaHUYECKUX SIBICHUH, MPOUCXOAAIIUX B cucTeMe oTcuéra «Temexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3HKH.

7. 3aBHCHUMOCTH YCKOPEHHS TeJIa OT MACChI TeJa U JACHCTBYIOMIEH Ha HETO CHJIBL.

8. HalGnroneHue paBeHCTBA CHJI PU B3aUMOJICHCTBHHU TEJT.

9. H3meHeHwue Beca Tella MPH YCKOPEHHOM JIBUKEHUH.

10. [Mepenaya umiynbca MpU B3aUMOICHCTBUU TEJL.

11. TIpeoOpa3oBaHus SHEPTUH TIPU B3aUMOJICUCTBUU TEJl.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aUMO/ICHCTBHH.

13. CoxpaHeHue uMIysbca npu abCONOTHO YyIIPYTroM B3aUMOICHCTBUH.

14. HabmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON YHEPTUHN TTPH CBOOOHOM I1aJICHUH.



16. CoxpaHeHre MEXaHUYECKOM SHEPTrUU MPU JBUKEHHUH TeJa MO IeHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KonctpyupoBaHue TpakTa JJisi pa3roHa W JaJbHEHIIEro pPaBHOMEPHOIO JIBHIKEHUS

HIapUKa WM TEJIEKKH.

2. OrmpeneneHue cpenHed CKOPOCTH CKOJIbKEHUS Opycka WIM JABMXKEHUS IIapuKa I10
HaKJIOHHOM IJIIOCKOCTH.

3. Ompenenenue YCKOpPEHHsS Tella TpPU PABHOYCKOPEHHOM JIBIDKCHWU [0 HAKJIOHHOU
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPEHHOM JABM)XKEHHUU 0e€3
Ha4yaJbHOW CKOPOCTH.

5. IIpoBepka rHMOTE3BI: €CIM MPHU PABHOYCKOPEHHOM ABMKEHUU 0€3 Ha4aJIbHOMW CKOPOCTH
IYTH OTHOCSITCS KaK PsAJl HEYETHBIX YHCEI, TO COOTBETCTBYIOLINE MPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CWJIBI TPEHHUS CKOJBKCHHS OT CHJIBI HOPMAJIBHOTO
JTABJICHUSI.

7. Omnpenenenue k03 PUIHEHTA TPEHUS CKOIBKEHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.

9. Ompenenenue pabOTBI CHJIBI TPEHHS TIPU PABHOMEPHOM JIBIDKEHUU TeJa  I10

TOPU3OHTAIILHON TTOBEPXHOCTH.

10. Ompenenenrie pabOTBl CHIIBI YOPYTOCTH TMpPH MOABEME Tpy3a C MCIOIb30BAHUEM
HEMOJIBYKHOTO U MOJABHYKHOTO OJIOKOB.

11. V3ydenue 3aKkoHa COXPAHEHUS SHEPTUH.

Pazgen 9. Mexannuyeckue Koje0aHusi M BOJIHBI.

KonebarenbHoe naBmxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWIA: TMEPHUOJ, 4YacToTa,
aMIuTyna. MareMatuueckKuii W NPYKUHHBIA ~ MasTHUKUA. [IpeBpamieHue sHepruv mpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue Kojebanus. BweiHyX)7eHHBIE KoseOaHus. Pe3onanc. MexaHW4ecKre BOJHBI.
CaoiicTBa MexaHnueckux BOJdH. [IponoiabHbIe U nonepeyHbie BOIHBL. J{JTMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue xoneOaHUM Te MO ISWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HalGnroneHue BEIHYKIEHHBIX KoJIeOaHUH U Pe30HAHCA.



4.
5.
6.

PacnpocTpanenne npoAoabHBIX U MONEPEYHBIX BOJH (Ha MOJETIH).
HabGnronenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuwvie padbomot u onvimel.

1.
2.

7.

OnpezneneHue 4acTOThI U EPHOAA KOeOaHUH MaTeMaTUYECKOro MasiTHUKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBanne 3aBUCUMOCTH TE€pHOAA KOJICOAHWH TMOABEIICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.

HccnenoBaHue 3aBUCHMMOCTH IEpHOAA KoJeOaHUI NPYKMHHOI'O MasTHHKA OT MaccChl

rpysa.

[TpoBepka HE3aBUCUMOCTHU Meproia KojeOaHuil rpy3a, OJIBEHIEHHOIO K HUTH, OT MacChl
rpysa.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh NEpuojia KoneOaHui MpYXKMHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

SJIGKTpOMaFHI/ITHOC IIoJIc. 3J'IeKTpOMaFHI/ITHLIe BosHBI. CBOICTBA QJICKTPOMArHUTHBIX BOJIH.

[ITxana 37eKTPOMArHUTHBIX BOJIH. ICIIOJIb30BAHUE JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpavyuu.

1.
2.

CBoiicTBa SJICKTPOMArHUTHBIX BOJIH.

BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Pa3znen 11. CBeToBLI€e IBJICHHUS.

JlyueBas mopgenb cBera. Mcrounuku cBera. IlpsiMonuHelHOe pacnpocTpaHEHUE CBETa.

3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

HpCJ'IOMJ'ICHI/Ie cBeTa. 3aKoH MMpCIOMIICHUS CBCTA. ITonHoe BHYTPCHHCC OTPAKCHUC CBCTA.

Hcnonp30BaHKe MOJIHOTO BHYTPCHHCETO OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xon mydeit B muH3e. OnTuyeckas cuctema (poroamnmnapara, MUKpPOCKOIA U TEJIECKOTIA.

I'a3 kak ontuyeckas cucteMa. bIIM30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxenne Genoro csera B crektp. OnbiTel HptoToHa. CliojkeHUE CIIEKTPaTbHBIX IIBETOB.

Hucniepcus ceera.

Hemoncmpayuu.



[IpsamosnuHEeTHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomryuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

ONOTUYECKUN CBETOBOJI.

Xon tyueit B coOuparomeit Junse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.
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[Tpunuun neiictBus GoroarnmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mopnens riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX [[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIila OTPaKEHUSI CBETOBOTO JIy4a OT yriia MajcHusl.
2. V3yueHuWe XapaKTEPUCTUK U300paKEHHS MPEAMETA B TUIOCKOM 3epKajle.

3. HccnenoBaHue 3aBHCHMOCTH YIJia MPENOMIICHHs CBETOBOTO Jiyya OT yIJjla MaJeHUs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JINH3HI.

OmnbITHI IO Pa3JIO0XKCHUIO Oenoro ceera B CIICKTD.

N o g &

OnbITEl 1O BOCTHPHUATHIO IBETa MPEIMETOB NpHU HMX HAOIIOACHUM Yepe3 IIBETOBBIC
(UIBTPBIL.

Pazgean 12. KBanToBbIe siBJIeHMS.

OmnwiTel Pezepdopaa u mnaneTapHas Mojaenb atoma. Mojenb aroma bopa. Wcnyckanue u
norJomeHe ceeta atoMoM. KBauTel. JInHelyaToie ClIEKTPHI.

PamnoaktuBHOCTE. Aunbda-, Oera- u ramma-uznydeHus. CTpOeHHE AaTOMHOTO sjpa.
Hyknonnas wMopzens aromHoro sapa. HM3orombel. PamuoaktuBHble mnpeBpamieHus. I[lepuon
noJtypacnaaa aTOMHBIX siJiep.

SAnepHble peakiuu. 3aKOHBI COXPaHEHUsS 3apsA0BOIO U MAacCOBOIO YHMCEN. DHEPIUs CBSI3U
aTOMHBIX sfep. CBA3b Maccel U dHepruu. Peaknnu cuHTtes3a u nenenus saep. ICTOUHMKH sHEpruu
CouHIia ¥ 3BE3]1.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIC OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3TY4EHHS U MOTIOLIECHUS.



2. ChoexTpbl pa3IUYHBIX Ta30B.

3. Cmektp Bosopoa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Paborta cuérunka HOHU3UPYIOIIUX U3ITYYECHUH.

6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGumroneHune CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3IYUEHHUS.

2. HccnemoBanue TPEKOB: M3MEPEHHUE SHEPTUM YACTHIBI MO TOPMO3HOMY NyTH (IO

doTorpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-00001IAKO NI MOIYIb.

[ToBTOpUTENBEHO--00001AIONTNIT MOYSb TIPEIHA3HAYEH AJISl CUCTEeMAaTHU3alMi U 0000IIeHUS
MPEIMETHOTO COJIEP>KAaHUSl U OMbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
¢u3uKy, a TaKKe I MOJTOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 9K3aMEHY MO (DHU3HKE IS
00y4aromuxcsi, BBIOPaBIIUX 3TOT y4E€OHBIN IPEIMET.

[Tpu u3ydeHUN AAHHOTO MOAYJI PEANU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI NEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00eCreyrBaeTcsl JOCTHKEHHE MPEAMETHBIX U METanpeAMETHBIX TIIAHUPYEMBIX
pe3ynbTatoB 00ydeHus, (HOpMUPYETCS €CTECTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOEHUE HAYYHBIX
METOJIOB MCCIIEJIOBaHUs SIBJIEHUN NPUPOABI W TEXHUKH, OBJIAJEHUE YMEHUSMU OOBACHATH
¢du3nyeckue SBICHUS, IPUMEHSS MOJy4YeHHbIe 3HaHUs, PELIaTh 3aJjau, B TOM YHUCIIE KaUeCTBECHHbIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO NESITENBHOCTHBIA XapakKTep JAAaHHOTO pas3ferna peanu3yercs 3a CYET TOro,
4yTO 00y4arouuecs BHIMOIHSIIOT 3aJaHHsl, B KOTOPHIX UM Mpe/iaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUM PAaCMO3HABATh U HAYYHO OOBSACHATH (PU3NYECKUE SIBICHUS B
OKpYXKarolllel MPUPOIE U IOBCETHEBHOM JKU3HY;

UCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIENOBaHMS (PU3NYECKUX SIBJICHUI, B TOM 4YHUCIE s
MPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HauOojiee BAXKHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, NPAKTUUECKOIO HUCIIOJIb30BAHMS PA3JIMYHBIX MCTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA

MMpEeBpaIICHNA U COXpPaHCHH BCEX N3BECCTHBIX BU0OB SHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/ISYLIGHI/IC (bI/ISI/IKI/I Ha YpOBHE€ OCHOBHOI'O O6IH€FO O6paSOBaHI/I5I HaIrpaBJICHO Ha JOCTHXKCHHUEC

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynprare wu3ydeHwss (UMK HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs Yy

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

- TPOSIBIICHHE HMHTEpeca K WCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHIMCKOHN (H3NYECKOM
HayKU;

- ICHHOCTHOE OTHOIIICHUE K JOCTIKCHHUSIM POCCUNUCKHX yIEHBIX--(DH3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHUBHOMY YYacTHUIO B OOCY>KIEHHH OOIIECTBEHHO 3HAYUMBIX U ATHUYECKUX
poOJIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PH3UKH;

- OCO3HAaHHME BaXXHOCTU MOPAJIbHO--3TUUYECKUX IPUHLIUIIOB B IEATEIbHOCTH YUYEHOT0;

3) 3cTeTH4YEeCKOro BOCIUTAHMS:

- BOCTIPUATHE SCTETHUYECKHX KauecTB (PU3WYECKOW Hayku: €€ TapMOHHUYHOTO IMOCTPOCHWS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 NO3HAHMSA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOW HAyKM KaK MOUIHOIO WHCTPYMEHTa IO3HaHWs MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIEH COCTABIISIONIEH KYJIbTYpHI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

- OCO3HaHUE IEHHOCTU 0e30MacHOro odpasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BaKHOCTHU TpaBUJI OE30MacCHOr0 MOBEIEHUS HAa TPAHCIOPTE, Ha JAOpOrax, ¢ 3JEKTPUUECKUM U
TEIUIOBBIM 00OPYJIOBaHHEM B TOMAIITHUX YCIIOBUSX;

- cOpMHPOBAHHOCTH HaBBIKA pe(IeKCHH, MPU3HAHKWE CBOETO MpaBa Ha OMMOKY W TAKOTO K
MpaBa y Ipyroro 4eJioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- AKTUBHOE y4YaCTHE B PELIEHUHU IMPaKTUYECKHX 337ady (B paMKaX CEeMbH, 00pa3oBaTeIbHOU
OpraHM3alliy, TOPo/Ia, Kpasi) TEXHOJIOTUYECKON U COIMATBHON HANPaBIEHHOCTH, TPEOYIOIINX B
TOM YHCIIe U GUNUYECKUX 3HAHMIA,

- HHTEpeC K MPaKTHUECKOMY U3YUYEHHUIO POodeccuii, CBI3aHHbIX C (PU3NKOMH;



e 7) 3K0JIOTHYECKOI0 BOCIIUTAHUS:

e - OpHCHTaUUS Ha TNpPUMEHEHHE (U3MYECKHX 3HAHMK JUIsI pelIeHHus 3ahad B O0JIACTH
OKPY’KAIOIEH Cpenbl, INIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX IOCJIEICTBUU IS
OKPY>KaIOILEH Cpebl;

® - OCO3HaHHE II00AJIBHOIO XapaKTepa HIKOJOTHUECKUX MPOOIEM U IyTeH UX peleHus;

e 8) azanTanum K N3MEHSIIOIIUMCS YCJIOBHSIM COLMAIbHON U NMPHPOJHOI cpeabl:

e - OTPeOHOCTH BO B3aMMOACHCTBHH IPU BBHIIOJHEHUHU HCCICAOBAHUI U MPOEKTOB (PU3NUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO IESITEIBHOCTD;

® - OTPeOHOCTH B (POPMHUPOBAHNHU HOBBIX 3HAHUI, B TOM YKCIe (HOPMYyITHUPOBATh HJIEH, TOHSITHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

® - OCO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

¢ - [JJAHWPOBAaHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUYECKHUX 3HAHUM;

® - CTPEMJICHUE AHAIM3MPOBATH U BBIABIATH B3aUMOCBS3M IPUPOJBI, OOLIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHNEM (PUZNYECKUX 3HAHUI;

e - OICHKAa CBOMX JCHUCTBUH C Y4ETOM BIMSHUSA Ha OKPYXKAIOUIYIO Cpeny, BO3MOXHBIX

TJI00ATBHBIX TOCIEICTBHH.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mporpamMMsbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOyuatomierocss OyayT copMUpoBaHBl MeTanpeaMeTHbIe Pe3yJabTaThl, BKIIOYAIOIIHE
MO3HABATENIbHBIE YHUBEpCaJdbHbIC YyueOHBIE JACWCTBHUS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIE

yueOHbIe AeMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

ba3oBble JJornueckne geicTBUs:
® BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUH);
® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KiIaccU(UKAIMK, OCHOBAHUS ISl OOOOIICHHS U
CpaBHEHUS;
® BBIABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHS B pacCMaTpUBAEMbIX (DaKTax, NaHHBIX H

Ha6J'IIOI[eHI/IHX, OTHOCAIINUXCA K (1)I/I3I/ILICCKI/IM SIBJICHUSAM,



BBISIBJISITH NIPUYUHHO--CJICICTBEHHBIC CBS3M TNPH HW3YYEHUU (PU3NYECKUX SBICHUN U
NPOIIECCOB, JENIaTh BBIBOJABI C HCIOJb30BAHUEM JICAYKTUBHBIX ¥ HMHIYKTHBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3X (PH3UICCKIX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpATh CIOco0 pemeHus: yueOHoU (u3uYecKoi 3amaun (CpaBHEHHUE
HECKOJIbKUX BapUaHTOB pEIIEHUs, BHIOOp HamOoJee TMOAXOMSIIETO C Y4ETOM

CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS,

NPOBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3NIECKUI
9KCHEPUMEHT, HEOOJIbIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

OLICHUBATh HAa MPHUMEHUMOCTh M JOCTOBEPHOCTH HMH(MOPMAIHIO, IMONYYCHHYI0 B XOJe
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIEHHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOTO
HaOJI0IeHNUS, OIIbITA, UCCIIC0OBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUYECKUX IPOLIECCOB, a TAKKE

BBIZIBUT'aTb NPCAIIOJIOKCHUS 00 nx PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Padora ¢ undpopmanmeii:

NPUMEHATh DPA3JIMYHbIE METOJ/bl, MHCTPYMEHTbI M 3alpochl NpU IOHMCKe U O0TOOpe
nH(pOpMallMU WIN JaHHBIX C YUETOM IPEAIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;
aHaJTM3UpPOBaTh, CHUCTEMATU3UPOBAaTh U HUHTEPHPETHPOBATH WH(GOPMAIMIO PA3THUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMy TMpejacTaBieHUs HHGOpMALMM U
WUTIOCTPUPOBATh pelIaeMble 3a/ladyll HECIOXHBIMU CXEMaMH, JAuarpaMMaMd, HHON

rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIe JeHCTBUSA:

B X0JI¢ 00CYXJIeHUsI y4eOHOT0 MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX PabOT U MTPOECKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXk/1aeMOil TeMbI U BBICKAa3bIBATh UJCH, HAIICTICHHBIC
Ha peleHne 3aauu 1 MoIepKanne 01aroKenaTeIbHOCTH OOIIEHS,

COMOCTABNISATh CBOM CYXACHHUS C CYXKICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTa,
OOHapY)KUBATh PA3IMYKME U CXOJICTBO MO3HIINH;

BBIPpAXXaThb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpCaACTaBJIATb PE3YyIbTATHL BBITIOJIHCHHOTI'O (1)I/I3I/I‘-ICCKOFO OIlbITa

(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);



NOHUMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIWBUAYaIbHOU PabOTHI MpH
peLIeHUH KOHKPETHOH (PU3UUECKOM MPOOIEMBI;

NPUHUMATh IeJIM COBMECTHOW JIESTENBbHOCTH, OPraHW30BBIBATH JEHCTBUS 1O €&
JOCTHKECHHUIO: PACIpENeNsiTh POIH, OOCYKAaTh MPOLECCHl U Pe3yabTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIIIOJIHATH CBOIO 4YacTh pabOThl, OCTHrash KaueCTBEHHOTO pe3ysbTara I0 CBOEMY
HaIpaBJICHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;

OLICHMBATh KaYeCTBO CBOETO BKJIAZa B OOIIMI MPOAYKT IO KPUTEPHUSAM, CAMOCTOSTEIHHO

c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUSA

Camoopranusauus:

BBISBJISITH NMPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYalMsIX, TPEOYIOLUX Ul pEIICHUs
(bu3nyeCKUX 3HAHMIL;

OPUEHTUPOBAThCS B PA3IUYHBIX [OAXO0JAX MPHUHATHS pelleHud (MHIUBUIYaIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIo);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pEeUIeHUs (PU3MYECKOM 3ajaud WIM IUIaHa
UCCIICIOBAaHMUs C YYETOM HMEIOIIHUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

JenaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’IB, 3MOLMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHIKEHHUS) pe3yNIbTaTOB JIEATEIbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJE B XOJ BBITOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHUS WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBLIMXCS
CUTyallui, yCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO APYroro 4eiloBeKa B XOJ€ CIOpa MM IUCKYCCHU Ha HAYYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpH pelieHud (U3UYECKUX 3a7ad Wi B

YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TaKOE K€ MPaBO JPYToro.



INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOydenuss B 7 KJjacce IMpeJAMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCNOJIb30BaTh HOHATUS: (U3MYECKHE U  XMMHUYECKME SBJCHMs, HaOIIOJECHUE,
OKCIEPUMEHT, MOJEJb, THIIOTE3a, CIAWHUIBI (U3MUECKUX BEIWYHH, aTOM, MOJEKYJa,
arperatHele COCTOSIHMSI BemiecTBa (TBEPIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE,  HEpaBHOMEpPHOE,  MpPSIMOJMHEHHOE),  TPaeKTOpHusi,
paBHOAEHCTByIOIast cuia, jAedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath sBiaeHUs (IUPQy3us, TEIIOBOE ABMKEHHE YacCTHUL[ BEUIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE [BM)KCHHE, HWHEPIHS, B3aMMOJCHUCTBHE TeJ, pPaBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpAIllEHUs, Mepeada JaBIeHUs] TBEPABIMHU TEJIaMH,
KHUIKOCTSIMM M Ta3aMH, arMocepHoe JaBlieHUe, I[UJIaBaHUE Tel, IPeBpaIlEeHUs
MEXaHUYECKOM SHEpruM) Mo OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (DU3MUYECKHX SIBJICHUH B OKpY’XKalOIIeM MHpE, B
TOM 4YHuclie (U3WYECKHE SBICHHUS B MPHUPOJE: NPUMEPHI JBIKCHHS C pa3TMIHBIMU
CKOPOCTSIMU B JKWBOH W HEKUBOU MPHUPOJIE, IEHCTBUE CHUIIBI TPEHHSI B IPHPOJIE U TEXHUKE,
BJIIMSIHHE aTMOC(EPHOro JIaBJICHUs Ha KHUBOW OpraHU3M, IUIaBaHUE PbIO, pbIUaru B Teje
4eJoBeKa, MNpPU HITOM IEpeBOJUTH MPAKTHUECKYI0 3ajady B Yy4eOHYI0, BBLACIATH
CYIIECTBEHHbIE CBOMCTBA (MTpU3HAKN) GUZNYECKUX SIBICHUM;

OIKCHIBATh M3YUEHHBIC CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIONB3Yd (PHU3MUECKUe
BeNMYMHBI (Macca, 00BEM, IUIOTHOCTH BEMIECTBA, BpPEMs, MYTh, CKOPOCTh, CPEIHSS
CKOpOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tejla, CHJIa TPEHUS, NaBjieHHue (TBEPIOTO
TeJa, XKUJAKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHWYecKast paboTa, MOLTHOCTb, TIEHO
CHJIBI, MOMEHT CHJIbI, KOA((UIIMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMATbHAsT PHEPTHUs1), TP OMUCAHWW TPABWIBHO TPAKTOBATH (PU3UUECKUN CMBICT
UCTIOJb3YEMBbIX BEJIIMYMH, UX 0003HAUYEHUS U €AMHUIBI (PU3MYECKHX BEIMYHMH, HAXOAUTh
(GopMyInbl, CBS3BIBAIOIIME JNAHHYIO (U3NYECKYIO0 BEIUYMHY C JIPYTMMHU BEITUYMHAMH,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PM3UYECKHE SBICHHUS M MPOLECCHI, UCIOIb3Ys MpaBHiIa

CJIOXKEHHUs cui (BIOJIb OAHOU mpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,



MIPaBUJIO paBHOBecHs pbruara (0J0Ka), «30J10TOE MPABUIIO» MEXaHUKHU, 3aKOH COXPaHEHUs
MEXaHHYECKOM JHEpruu, MpPH OSTOM JaBaTh CIOBECHYI (OPMYIMpPOBKY 3aKoHa U
3alUCBHIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OO0BSCHATH (PU3UYECKHUE SIBICHUS, TPOIECCHl i CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTYallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH NPUUUHHO--CIIEICTBEHHBIE
CBSI3U, CTPOHUTHh OOBSCHEHHE M3 1—2 JIOTMYECKUX IIIaroB ¢ OMOpPOWM Ha 1-2 W3YYEHHBIX
CBOICTBa (PU3UYECKUX SBIICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3afaud B 1—2 JeCTBHS, HUCIONB3YSd 3aKOHbI U (OPMYIIbI,
CBsI3BIBANOIIME (PU3MUECKUE BEIIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33J1a4Ml 3alHCHIBAThH
KpaTKOE YCIIOBHE, IOJCTABIATh (DU3MUECKUE BEIWMYMHBI B (OPMYIBI U TPOBOAWTH
pacuéThl, HAXOJIUTh CIIPABOYHBIC JaHHbIE, HEOOXOAUMBIE ISl PEIICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOJTYYCHHON (PU3UYECKON BETUUHUHBI;

pacro3HaBaTh NPoOIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIHU (HU3UUECKUX METOOB, B
ONMHMCAHUW UCCIIEJIOBAHUS BBIACHATH IMPOBEPSIEMOE MPEINooKeHue (TUIOoTe3y),
pasziuyaTth ¥ WHTEPIPETUPOBATH TMOJYUYCHHBIH pPE3yJabTaT, HAXOAUTH OIIMOKH B XOJIE
OTIBITA, JIEJIaTh BBIBOJIBI T10 €r0 PE3yJIbTaTaMm;

MIPOBOJIUTH OTIBITHI 110 HAOTIOJAECHUIO (PU3NUECKUX SBICHUIN WM (U3HUECKUX CBOMCTB TEN:
dbopMyIupoBaTh  TPOBEpPSEMbIE  MPEANONIOKEHUs,  CcOoOMpaTh  yCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHNUS, 3aMMUCHIBAaTh XO/I OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TPSMBIE U3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tejla, 00bEéMa, CHIBI U
TEMIEPATypbl C HKCIOIb30BAaHHUEM AaHAJOTOBBIX M HHUQPPOBBIX MPHOOPOB, 3aMUCHIBATH
MOoKa3aHUsl TPUOOPOB C YUETOM 3aJaHHOU a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEIUYMHBI OT IPYroil ¢
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH PABHOMEPHO IBHKYIIETOCS
Tela OT BPEMEHM JBWKCHHS TeJa, CHUJIbI TPEHHS CKOJBKEHHUS OT Beca Teja, KauyecTBa
00paboOTKM TOBEpPXHOCTEH Tel ¢ HE3aBUCUMOCTH CHJIBl TPEHHS OT IUIOIIAU
CONPUKOCHOBEHUSI TEJl, CHJIbl YINPYTrOCTH OT YJJIMHEHUs NPYXKUHBI, BBITAIKHUBAIOUIEH
CHJIBI OT 00BEMA TOTPYKEHHOM YaCTH TeJIa U OT TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Jia, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM TIJIaBaHUS TeT,
YCIIOBUH paBHOBECHsS] pblyara M OJIOKOB), y4acTBOBaTh B IUTAHHPOBAHUH Y4EOHOTO
WCCJICIOBAHMSI, COOMPATh YCTAHOBKY U BBHITIOJMHATH U3MEPCHHUSI, CIEAYS MPEITI0KEHHOMY
I1aHy, (UKCUPOBATH PE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (M3MUECKUX BEIUYUH B
BUJE TPEUIOKEHHBbIX Tabmuil U TrpadukoB, [enaTh BBIBOABI IO pe3ylbTaTaM

HCCIICAOBAHUS,



MPOBOAWTh KOCBEHHBIC W3MEpPEeHHUsS (U3MUECKUX BEIUYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTU M TBEPIOTO Tejia, CHUJla TPEHUS CKOJIbKEHUS, JaBJICHHE BO3AyXa,
BBITJIKUBAIOIAs CUJIA, IEHCTBYIOIIAs HA TOTPYKEHHOE B JKUIAKOCTH TEJO, KOAPPHUIIUEHT
MIOJIC3HOTO JICHCTBHSI MPOCTBIX MEXAHHU3MOB), CIEAYs MPEAJIOKEHHON WHCTPYKIMU: TPU
BBIMIOJTHEHUH H3MEpPEHUl CcoOMpaTh JKCHEPUMEHTANbHYI0 YCTAaHOBKY M BBIYHCIATH
3HaYEHNE UCKOMOU BEJIUYUHBL;

coOnrofaTh TMpaBuia TEXHUKU Oe3omacHOCTH IMpu pabore ¢ JabopaTopHBIM
000opyI0BaHUEM;

YKa3bIBaTh MPUHIIMIIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BEChI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECsS COCY/bl, OapOMETp, pblYar, MOJBUKHBIA U HEMOIBUKHBIH
0JI0K, HAaKJIOHHAS MJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS W3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpoi Ha WX OMHCaHUS (B TOM YHUCIIE: MOIIIAITHUKH, YCTPOWCTBO BOIOIMPOBOJIA,
TUIPABIMYECKU TIpecc, MaHOMETp, BBICOTOMEpP, IMOPILIHEBOM HACOC, apeoMeTp),
UCIIONIB3YSl 3HAHMSI O CBOWCTBaxX (DM3MUECKUX SBICHUNH U HEOOXOAUMBbIe (U3HUYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOJIUTH TpUMEphl (HaXoAWTh HWHGOpPMALMIO O TpUMepax) MNPAKTHIECKOTO
UCTIONIB30BaHUSl (PU3MYECKMX 3HAHWH B TIOBCEAHEBHOW IKHM3HH IS OOeCTeueHHs
Oe3omacHOCTH Tpu oOpalieHuu ¢ MnpudopaMu M TEXHUYECKUMHU YCTpOMCTBaMH,
COXpPaHEHMsI 3/J0POBbs M COOJIIOJICHHUSI HOPM SKOJIOTHUECKOTO MOBEJCHUS B OKPYXKAIOLIEH
cpene;

OCYIIECTBIISITh OTOOpP HCTOYHUKOB HHpopMmaiu B IHTepHEeTe B COOTBETCTBUHU C
3a/laHHBIM MTOMCKOBBIM 3all[pOCOM, HA OCHOBE MMEIOIIUXCS 3HAHWA U MyTEM CpaBHEHUs
pa3IMYHBIX MCTOYHHKOB BBIICIATH HWH(POPMAIHIO, KOTOpAas SBJISETCS MPOTHBOPECUUBOM
WJTM MOKET OBITh HEIOCTOBEPHOM;

UCTIONIF30BaTh TMPH BBIMOJHEHWH YYEOHBIX 3a/JaHUN HAYYHO--TIOMYISIPHYIO JIUTEPaTypy
Gu3NIeCKOro coepKaHus, CIPaBOYHBIE MaTepUAIIbl, peCypchl ceTn VMHTepHeT, BiajeTh
npuéMaMyi KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HWHPOpPMAIMH U3  OJHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE 2—3
UCTOYHUKOB HMH(pOpMAIMU (PU3MUECKOTO COACp)KaHHs, B TOM 4YHCIE MyOJIWYHO JenaTh
KpaTKue COOOIIEHUsI O pe3ylbTaTaxX MPOEKTOB WM Y4eOHBIX HCCIEAOBAaHUU, MPU ITOM
rPAaMOTHO  HCMOJB30BaTh HW3YYEHHBIM TMOHATUWHBIN  ammapaT Kypca  (U3HKH,

COIIPOBOKAATH BBICTYIIJICHUC Hpe3€HTaHHeﬁ;



IpU BBIOJHEHUHM YYEOHBIX MPOCKTOB M HCCIEAOBAHHMM pacmpenensiTh O0O0S3aHHOCTU B
IpyIIE B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJa4aMH, CICAMTH 3a BBIIOJIHEHUEM IlIaHA
JNEHCTBUH, aJEeKBAaTHO OLICHMBAaTb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TI'PYIIIBL,

BBICTPANBAThb KOMMYHHUKATUBHOC BSaHMOHCﬁCTBHC, YUYUTBIBASA MHCHUC OKPYXKAIOIIUX.

K koHmy oOydenuss B 8 kJjiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYN, TEIJIOBOE [BHUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHHSI BEIIECTBA, KPUCTAUIMYECKHME M aMOp(HbIE Teia,
HACBILICHHBI U HEHACBIIIEHHBIM Iap, BJIAXHOCTh BO3/yXa, TeMIlepaTypa, BHYTPEHHSs
SHEprusi, TEIUIOBOW JBUraTElb, JIEMEHTAPHBIN SJIEKTPUYECKHUM 3apsiji, JICKTPUUYECKOE
noJie, MPOBOHUKU U AUAICKTPUKH, MOCTOSHHBIN AMEKTPUYECKUN TOK, MATHUTHOE T10JIE;
pa3nuyath SBIEHUS (TEIJIOBOE paclIMpeHHe M cXaThe, TeIUlonepenaya, TeIIoBOe
paBHOBECHE, CMauyUBaHUE, KallWJUIAPHBIC SIBICHUS, UCTIApEHHE, KOHIEHCAIHsl, TIaBlICHUE,
KpucTaym3anusi  (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenaya (TEIIonpOBOIHOCTD,
KOHBEKLIMSI, M3JIy4eHME), OJIEKTpU3alUsl Tel, B3aUMOACWUCTBUE 3apsiioB, JEHCTBUS
AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJIEUCTBUE MAarHUTOB, JIEHWCTBHE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHASI UHIYKIIHS) MO OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOe
SBJICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3UYECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4Hcie (U3NUECKUE SIBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE U KallWJUIIpHbIE
ABJIEHUSI B IIPUPOJIE, KPUCTAIIBI B MpUpoAe, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, HJIEKTPUYECKHE SIBICHUS B
aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHM3MOB, MAarHuTHOe TMosie 3emiu, Jpeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJISA Ui KU3HU Ha 3emile, MOJIAPHOE CUSHUE, TPU ITOM
NEPEeBOJUTh MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBIJIENISTH CYIIECTBEHHbIE CBONCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

ONMCHIBATh M3YYEHHbIE CBOMCTBA Tel M (M3MUYECKUE SBIICHUS, UCHOJB3Yys (U3HUECKUe
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSSI OJHEPrHs,, KOJUYECTBO TEIUIOTHI, YAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, yJAENbHas TEIJIOTa IUIABJIICHMs, YAEJIbHas  TEIUIoTa
napooOpa3oBaHus, yJedbHAas TEIJIOTa CrOpaHWs TOIUIMBA, KOA(P(GUIIMEHT IOJIE3HOTO
NEHCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTENIbHAs BJIAKHOCTh BO3JyXa, 3JEKTPUUECKUIA
3apsil, CWIa TOKa, IEKTPUUYECKOE HAIPSHKEHHUE, COMPOTUBIIEHUE NTPOBOJHUKA, YIEIbHOE

COIIPpOTUBJICHUEC BCIICCTBA, pa60Ta U MOIIHOCTBH 3JJICKTPHUYCCKOI'O TOKa), npu onvcCaHuu



MPaBUIBLHO TPAKTOBATh (PU3UYCCKUU CMBICT HCIOJIB3YEMbIX BEIIMYWH, 0003HAYCHHS M
eAVHHIBI  (QU3MYECKUX BEIIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIONINE JIAHHYIO
(GUBHYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTHh TpaQUKU H3y4ECHHBIX
3aBUCUMOCTEH (M3UYECKUX BEIIMYMH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SBIICHUS U MPOIIECCHI, HCIIOIb3Yys OCHOBHBIC
MOJIOKEHUS MOJICKYJIAPHO--KHHETUYECKOH TEOPUM CTPOCHHS BEIISCTBA, IPHHITUI
CYMEPIIO3UIUH T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apAja, 3akoH Oma
JUISL y4acTKa 1en#, 3akoH Jlxxoynsa—Jlenna, 3akoH COXpaHeHUs! SHEPTUH, IPU STOM JaBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMAaTHUECKOE BBIPAKECHUE;
00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CUTYaIlUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYUHHO-CICICTBCHHBIC CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOTMYeCKHX IIaroB ¢ OMopoil Ha 1-2 M3yueHHBIX CBOICTBa
(bu3nUeCKUX SBICHHUH, GPU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3afaud B 2-3 JCHCTBHS, HCIONB3YSd 3aKOHbI U (OPMYIIBI,
CBsI3BIBAOIIME (PU3MUYSCKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Jla4Ml 3alHCHIBAThH
KpaTKO€ YCJIOBHE, BBIABISTH HEIOCTATOK JAHHBIX JJIS PEIICHUS 3aJladd, BBHIOMPATH
3aKOHBI M (DOPMYIIBI, HEOOXOAUMBIE TS €€ pelleHH s, TPOBOAUTh PacuéThl U CPAaBHUBATH
MOJTy4YEeHHOE 3HaUeHUe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIU (PU3MUECKUX METOJIOB,
UCIIONb3Ysl ONHUCAHME HCCIENOBAHUsS, BBLICIATH IPOBEPSEMOE MPEINOIIOKEHUE,
OIICHUBATH MPABUILHOCTh TIOPSJIKA MPOBEICHUS UCCIIEIOBAHUS, I€TIaTh BHIBOJIBI;
MIPOBOJMTD OIBITHI 110 HAOMIOIEHUIO0 (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tell
(KanmJUTsIpHBIC SBJICHUSI, 3aBUCUMOCTD JIaBJICHUS BO3/JyXa OT €ro o0bhEMa, TeMIepaTyphl,
CKOpPOCTH TpOLIecCa OCThIBAaHUS M HArpeBaHMsI MPH U3IYUYEHUU OT LIBETa U3JIydarolleu
(Tornommaronieit) TOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJBI OT TEMIEPATYPHI )KUJIKOCTH U
miomaau €€ TOBEPXHOCTH, DJJIEKTpU3AIUs TEeJI W B3aMMOJICHCTBHE JJIEKTPUYCCKUX
3apsA/IOB, B3aMMOJICMCTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yaJIM3allds MAarHUTHBIX IOJIEH
MOCTOSTHHBIX MAarHUTOB, JCMUCTBUS MAarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM, CBOMCTBa
AIIEKTPOMArHWTa, CBOWCTBA JJIEKTPOABUTATENS] TOCTOSHHOTO TOKa): (OpMyIHpOBaTh
poBepsieMbIe TPEATNOI0KEHUS, COOUPaTh YCTAHOBKY U3 MPEATI0KEHHOTO 000pyI0BaHUS,
OTIMCBIBATh XOJ OTBITA U ()OPMYITHUPOBATH BHIBOIBI;

BBITIOJIHSITh TPSIMbIE HM3MEPEHUSI TEMIIepaTypbl, OTHOCUTEIHHON BIAXXHOCTU BO3/YyXa,

CUJIBI TOKa, HaIpPsKCHHUA C HCIIOJIB30BAHUEM AHAJIOTOBBIX HpI/I60p0B n JaTYHUKOB



(GU3NYeCKUX BEIMYUH, CpPaBHUBATb pE3YyIbTaTbl M3MEPEHMH C Y4ETOM 3aJaHHOU
a0COJIIOTHOW MTOTPEIIHOCTH;

IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (hU3MUYECKON BEIMUYUHBI OT JPYroil c
MCIIOJIb30BaHUEM TPSAMBIX U3MEPEHUN (3aBUCUMOCTD COIIPOTUBIIEHUS ITPOBOJHHUKA OT €r0
JUIMHBL, IUIOLWIAJM IIONEPEYHOr0 CEYEHWs U YAEIbHOI'O CONPOTHUBIEHHS BEIIECTBA
IPOBOJIHUKA, CHJIBl TOKA, WIYIIErO Yepe3 IMPOBOJHHUK, OT HANPSDKEHUS Ha MPOBOJHUKE,
UCCJIEJOBAHUE IIOCJIEOBATEIBHOTO U NApajuIEIbHOTO COEIMHEHUN HPOBOJIHMKOB):
IUIAHUPOBATh HCCJIEIOBaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHHS, CIEays
IPEUIOKEHHOMY IUIaHy, (PMKCHpPOBATh PE3yJIbTaThl MOJYyYEHHOM 3aBHCHUMOCTH B BHJE
TabJIuI U TpadUKOB, AETATh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpeHMs (U3MYECKUX BeNUYMH (yAelbHass TeIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE MPOBOJHMKA, PabOTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBATh  M3MEPEHHs, COOHMpaTh OKCIEPUMEHTAIBHYIO  yCTAaHOBKY,  CIEAys
IPEJJI0KEHHOW UHCTPYKLUU, U BBIYUCIISATH 3HAUEHNUE BEIUUNHBI,

coOmoaTh TMpaBWja TEXHUKA Oe30macHOCTH Tpu  pabore ¢ mabopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS N3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWCTB
C OIOPOH Ha UX ONHUCaHUs (B TOM YKCJE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, IapoBas
TypOuHa, amIepMerp, BOJIETMETD, CUETUHK AIIEKTPUYECKON JHEPIuy,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, HarpeBaTelbHbIE AIEKTPONPUOOPHl  (TpUMEpHI),
AIIEKTPUYECKUE TMPEJOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJABUTrATENb IOCTOSHHOIO
TOKa), WCIOJIb3ysl 3HAHUS O CBOWCTBaX (PU3WYECKUX SBJICHUM H HEOOXOIUMBIE
¢du3nUeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTENIbHBIE MPUOOPHI IO CXeMaM
Y CXEMaTHUYHBIM PUCYHKaM (KHUAKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUTATE€b BHYTPEHHEr0 CropaHus, JJIEKTPOCKON, PEeocTar), COCTaBIATh CXEMBI
IEKTPUUYECKUX LeNell ¢ MOocae10BaTeIbHBIM U MapajlieIbHbIM COSIMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUSI SJIEMEHTOB 3JIEKTPUUECKUX LEeTel;

OPUBOIUTH TNpUMEphl (HaXoAWTh HHGOPMALKMIO O TpHUMepax) MNPAKTHUIECKOTrO
UCTIOJIb30BaHUS (PU3MYECKMX 3HAHUH B TOBCEAHEBHOM KHM3HHM s OOecreueHHs
0e30macHOCTH TpH  oOpamieHuH ¢ [pudopaMM W TEXHHYECKUMHU YCTPOWCTBaMH,
COXPaHEHMsI 3J0POBbs M COOJIIOJICHUSI HOPM IKOJIOTHUECKOrO MOBEJCHUS B OKPYXKAIOLIEH

cperne;



OCYIIECTBIATh MOUCK MH(popManmu (pusnueckoro conepkanus B MIHTepHETE, HA OCHOBE
UMEIONIUXCA 3HAHUM M IyTEM CPAaBHEHHUS JOINOJHUTENIBHBIX HCTOYHMKOB BBIICIATH
UHPOPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITH HEJOCTOBEPHOM;
UCIOJIb30BaTh IIPU BBINOJHEHUN YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO JIUTEpaTypy
(u3nUecKoro cojepKaHus, CIPaBOYHbIE MaTEpUaNbl, pecypchl ceTu MHTepHeT, BlaieTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus HHGOPMAIMKA W3  OIHOM
3HAKOBOU CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHbIE€ TNHCHMEHHBIE W KpaTKHE YCTHBIE COOOMIEHHs, 00001mas
UHPOPMALIMIO M3 HECKOJBKHUX HCTOYHHUKOB (DPU3MUECKOrO COAEp)KaHUSA, B TOM 4YHCIE
nyOJIMYHO NPEACTABIATh Pe3yIbTaThl IPOEKTHOM UIIM MCCIIEOBATENIBCKOM 1€ATEIbHOCTH,
Py 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUEHHBIH MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKIATh BBHICTYIIJICHUE NTPE3EHTALIUEH;

IOpU BBIIOJHEHUH YYEOHBIX TPOCKTOB M HCCIECNOBAaHMNA (PU3UYECKUX MPOIECCOB
pacripenesiaiTh 00S3aHHOCTU B TPYNIE B COOTBETCTBUM C IOCTABJICHHBIMH 33/1a4aMH,
CJIEIUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHUBATH
COOCTBEHHBIM BKJaJ B JEATENIHOCTh TPYIIBl, BBICTpAaUBaTb KOMMYHHKAaTHBHOE

B3aMMOJIEHCTBHE, POSBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K koHiy oOydenuss B 9 KJjacce INpeiAMETHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

WCIIOJIb30BaTh TIOHSATHS: CHCTeMa OTCU€ra, MaTepHalibHash TOYKA, TPAEKTOPHS,
OTHOCUTEIILHOCTh MEXaHMUYECKOTO IBIDKEHUs, AedopManus (ympyras, IutacThdeckas),
TpEHUE, IICHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, IIEHTP TIKECTH,
aOCOJIIOTHO TBEPJIOE TENO, IIEHTP TSHKECTH TBEPIOTO Tejla, PaBHOBECHE, MEXAHHMYECKHUE
KoJie0aHusl U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKAJIA
AIIEKTPOMATrHUTHBIX BOJH, CBET, OIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
Y TIOTJIOIIEHMsI, alb(da-, 6eTa- U raMMa-u3IIy4IeHHS, H30TOIIbI, SFCPHAsI SJHEPTETHKA;

paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEUHOE JBUYKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEMHOE NBI)KCHHE, CBOOOJHOE MaJIEHUE TeJl, paBHOMEPHOE
JIBIDKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTHBHOE JBHKEHHUE, KOeOaTeIpHOe
JIBUKCHHE (3aTYXarOIINe W BBIHYKIIEHHBIC KOJICOaHMsI), PE30HAHC, BOJTHOBOE IBUKCHHE,
OTpa’KE€HHUE 3BYKa, MPSIMOIMHENHOE PACTIPOCTPAHEHUE, OTPAKEHUE U MPETIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpaKeHUE CBETa, pa3jioeHHe Oeloro cBeTa B CIEKTP U CIIOKEHUE

CIICKTpPAJIBHBIX OBETOB, AUCTICPCHUA CB€Ta, €CTCCTBCHHAaA pPaarnoaKTUBHOCTD,



BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa M3JIyueHHUs) MO OMHCAHMIO HX XapaKTepHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (PU3MUECKHX SIBICHUM B OKpy’KawlleM Mupe (B
TOM 4Yuclie (u3ndecKue sBICHUS B MPHPOJC: MPUIUBHI U OTJIUBBI, JBUKCHHE TUIAHET
ConHeYHOU CHUCTEMBI, PEAKTUBHOE JBUKEHHUE JKMBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTHYECKHUE  SBIICHUS B  TPUPOJE, OHOIOTHMYECKOe  JCWCTBHE  BUAMMOTO,
yIBTPaUOIETOBOTO U PEHTICHOBCKOTO M3JIyYCHUN, €CTECTBCHHBIN PaJIMOAKTUBHBIN (HOH,
KOCMHUYECKHE Jy4d, PAAUOAKTUBHOE H3IIYyYEHUE MPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaJIMOAKTUBHBIX HW3IyYeHUH HA OpPraHW3M 4YeloBeKa), NpHU OSTOM IEPEBOJIUTH
MPaKTUYECKYI0 3a/adyy B Y4YeOHYIO, BBIICIATH CYIIECTBEHHBbIC CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONHMCHIBATh M3YYCHHBIC CBOWMCTBA TEN W (DM3WUYCCKHUE SIBJIICHUS, UCIONB3YS (DHU3HUCCKHE
BENTMYUHBI (CpEIHASI MU MIHOBEHHas CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBHIKCHUH,
YCKOPEHHE, NIEPEMELICHUE, ITyTh, YII0Basi CKOPOCThb, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CUJIa
TSOKECTH, YCKOpPEHHE CBOOOIHOTO MaJeHHUS, BEC Tela, UMMYJIbC Tela, UMITYJIbC CHIIBI,
MexaHu4yeckas padoTa W MOIIHOCTb, MOTEHLHUAIbHAs SHEPrus Teja, MOJIHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, TOTCHI[MAIbHAS DHEPrus CKAaTOH MPYKUHBI, KUHETUYECKas
DHEprus, MoJHAs MEXaHWYecKasi YHEprusi, MepUoa U YacToTa KojleOaHui, JJIMHA BOJHBI,
TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTH CBETa, MMOKA3aTeb MPEIOMIICHHS CPeibl), IpU
OTMMCAaHUU TMPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIHWYHH,
0003HaUYeHHUSI W €IUHUIBI (PU3UYECKUX BEJIWYUH, HAXOAUTHb (hOPMYIBI, CBS3BIBAIOIINE
TaHHYIO0 (PU3UYECKYI0 BENIUYMHY C APYTMMHU BEIHMUYMHAMHU, CTPOUTH TPadUKU M3YUCHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MYECKHE SBICHUS U TPOIECCHI, UCIOJB3Yys 3aKOH
COXpPAHEHHUsI PHEPTrUHU, 3aKOH BCEMHUPHOrO TATOTEHHUS, MPHUHIMI CYNEPIO3UIUN CHUJ,
MIPUHITAIT OTHOCUTEIBHOCTH [ amwes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS] MUMITYJIbCa,
3aKOHBI OTPAXXEHUSI U TIPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHUs 3apsI0BOr0 U MacCOBOTO
qrcell MPHU SIEPHBIX PEaKIHIX, MPU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3alUCHIBaTh €0 MaTEMAaTUYECKOE BHIPAKECHHUE;

00BSCHATH (PU3MUECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallui
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBIATH MPUUYMHHO--CIICJICTBEHHBIE CBSI3U,
CTPOUTH OOBSICHEHUE W3 2—3 JIOTHYECKUX IIaroB C OMOPOH Ha 2—3 M3YYECHHBIX CBOMCTBA

buznyecKux sIBICHUH, PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEI;



pemaTte pacu€THbIE 33aJaud (ONMUpPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIOIb3Ys
3aKOHBI U (POPMyYJIBL, CBA3BIBAIOIINE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alUCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOMIME WM H30BITOYHBIC
JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYJIBI, HEOOXOAWMBIC MJSI PELICHHS, MPOBOIAMUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD ITOJYYECHHOTO 3HaueHHs (pru3nuecKoil BEIMUHHBI,
pacrio3HaBarb MpoOJIEMbl, KOTOPbIE MOYXKHO PEUIMTh MPU NOMOIIU (PHU3UUYECKUX METOJIOB,
UCMONb3Yysl ONMCAaHUE UCCICNOBaHMS, BBIACIATh IPOBEPAEMOE  IPEAIOIOKEHHE,
OLIEHUBAaTh IPABWIBHOCTb IOpsAJKA IPOBEJICHHUS HCCIENI0BaHMs, JeiaTb BbIBObI,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH OIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBIECHUN WIn (PU3MUECKUX CBOICTB Tel
(u3ydenue BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpAaHEHHS SHEPTHH, 3aBHCUMOCTh
nepuojia KoyieOaHui MPYyKUHHOTO MasTHUKA OT MAacchl Ipy3a M KECTKOCTU MPYKHUHBI
HE3aBUCHMOCTh OT aMIUIUTYJbl MajblX KOJICOAHUH, NPSAMOJIMHEHHOE pacHpOCTpaHEHUE
CBETa, pa3jiokKeHHe Oe0oro cBera B CIEKTpP, U3y4yeHHE CBOWCTB M300paKEeHUs B IJIOCKOM
3epKajie W CBOMCTB M300pa)k€HUsi NpeaMeTra B coOuparoied JMH3e, HaOIroJaeHue
CIUTOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3ITyYCHHS): CAMOCTOSTENIFHO COOMpPATh YCTAHOBKY
U3 M30bITOYHOrO Habopa OOOPYIOBaHUS, ONHUCHIBATH XOJ ONbITa M €ro pe3yJbTaThl,
(bopMyIHpOBaTH BHIBOJBI;

INPOBOJIUTH TPU HEOOXOJMMOCTH CEpHUI0 MpPSIMbIX M3MEPEHMH, OIpenensds cpenHee
3HaYeHHe u3MepseMoil BelMMuuHbl ((POKycHOEe paccTosiHHUE COOHMparoIield JIMH3bI),
000CHOBBIBaTh BBIOOp criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUOOpPa);

HOPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYMH C HCIHOJIb30BaHUEM
NPSIMBIX U3MEPEHUH (3aBHCHMOCTB ITyTH OT BPEMEHHU IMPH PaBHOYCKOPEHHOM JIBUKCHUHU
0e3 HayaJbHOW CKOpOCTH, Mepuoja KojleOaHUil MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaKEHHs CBETa OT YIJla MaJeHHus W YIila MPEeJOMIICHHUS OT
yIiia TaJCHHWs): TUIAHUPOBATh HCCIIEOBAaHUE, CAMOCTOSATEIBHO COOMpaTh YCTaHOBKY,
(GUKCUPOBATh PE3yabTATHl TOJTYYCHHOW 3aBHUCHMOCTH (DM3MYECKMX BEIMYUH B BHJC
TaOJHI U TPaQHKOB, AETAaTh BBIBOKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

NPOBOJUTh KOCBEHHBIE W3MEpPEHHsS (U3MUYECKMX BENWYHH (CPElHSs CKOPOCTh W
YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JABIKEHUH, YCKOPEHHE CBOOOJHOIO TMaaCHHMS,
KECTKOCTh TMPYXKHUHBI, KOIDMUIMEHT TPEHUs CKOJIBKEHUs, MEXaHHueckas pabora u
MOIIHOCTb, YaCTOTA M MEPUOJ KOJICOAHUH MAaTeMaTUYeCKOro U MPYKUHHOTO MasiTHUKOB,
ONTHUYECKasl CUJIa COOMPAIOIICH JIMH3BI, PAAMOAKTHBHBIN (OH): TJIAHUPOBATh U3MEPECHHUS,

coOMpaTh HIKCHEPUMEHTAIbHYI0 YCTAaHOBKY U  BBINOJHATH M3MEPEHHs, CIEeays



MPEMIOKEHHOM HWHCTPYKIMM, BBIYUCIATh 3HAYEHUE BEJIWYMHBI W AHAJIW3UPOBATH
IIOJIy4EHHBIE PE3YIBTAThI C YUETOM 3aJaHHOU ITOTPELIHOCTH U3MEPEHU;

coOnrofarh TMpaBuia TEXHUKH Oe3omacHOCTH IMpu pabore ¢ J1abOpaTopHBIM
000pyI0BaHUEM;

pas3nn4aTh OCHOBHBIC MPU3HAKN U3YYCHHBIX (PH3MUECKUX MOJEJICH: MaTepuaibHas TOUKa,
a0COIIOTHO TBEPIOE TEJO, TOUECUHBI UCTOYHUK CBETA, Jy4, TOHKas JIMH3a, [JIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAas MOJIEIb ATOMHOI'O $]1pa;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS N3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWUCTB
C OMOpPOM HA UX OMUCAHMS (B TOM YHCIE: CHUAOMETP, JATUUKU MOJOKEHHSI, PACCTOSHUS U
YCKOpEHUS, PaKeTa, HXOJOT, OYKH, MEepHCKoIl, (oToarmapar, ONTHUYECKHE CBETOBOBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuiabcoHa), HCHOJb3ysS 3HAHUS O CBOMCTBax
¢u3nUecKux SBICHUA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOILIECCOB MPH pPELICHUH y4eOHO--
MPAKTUYECKUX 3a]ad, ONTHYECKHUE CXEeMbl AJI MOCTPOCHHS] M300paKeHUH B IIIOCKOM
3epKajie U coouparolei JTuH3e;

NPUBOANUTH TNpUMEpPhl (HAXOAUTh HWHPOPMALMIO O TNpUMEpax) MPaKTUYECKOTOo
UCIIOJIb30BaHUsl (U3WYECKUX 3HAHUW B TIOBCEJHEBHOM KH3HU JJs oOOecreyeHus
0e30MacHOCTH TNpU OOpalleHHH ¢ MNpudopaMM M TEXHUYECKUMH YCTPONCTBaMH,
COXpPaHEHMsI 3/J0POBbs M COOJIIOJICHHUSI HOPM SKOJIOTHUECKOTO MOBEJCHUS B OKPYXKAIOLIEH
cpene;

OCYILIECTBIIATh MOMCK HHpopManuu (Qusnueckoro coaepkanuss B MHTepHere,
CaMOCTOSITENIbHO  (OPMYNIMPYs TOMCKOBBIM 3ampoc, HAaXOJUTh IYTH OIpe/elIeHus
JIOCTOBEPHOCTH TMOJYyYeHHOW WH(POPMAIMK Ha OCHOBE WMEIONIUXCSA 3HAHUM U
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;

HCIIOJIb30BaTh MPHU BBIMOJHEHUN YYEOHBIX 3a/JlaHUi HAY4YHO--TIONMYJISPHYIO JIUTEpaTypy
(bu3NYECKOro collep:KaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMAIMU W3  OIHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX  HCTOYHHMKOB  (pu3Mueckoro conaepkaHus, MyOJIMYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOW WIIM MCCIIEOBATENbCKON NEATEIHOCTH, MPH 3TOM TI'PAMOTHO

WCIIOJIH30BaTh M3yYEHHBIH TOHATUWHBIN amnmapar #W3ydaeMmoro paszaena (usuku u



COMPOBOXKAATh BBICTYIUICHHE IMpe3eHTalel ¢ yd4yéToM OCOOEHHOCTEeH aynuTopuu

CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmorexka [IOK
1.1 dwusuka - HayKa 0 MPUPOJC 2
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 duznyecKre BeTUINHBI 2 1
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAy4YHBIH METOJ1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 CrtpoeHue BemecTra 1
https://m.edsoo.ru/7f416194
25 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL ) 1 bubmuorexa [JOK
' BEIL[ECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEILIECTBA 2 bubnuorexa [IOK



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.edsoo0.ru/7f416194

Wroro no pazueny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
3.1 MexaHn4eCKOe JBHKCHUE 3
https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.2 WNuepuus, macca, TUIOTHOCTh 4
https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Buner cun 14
https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 asnenue. llepenaya naBneHust TBEpABIMU 3 bu6mmoreka [JOK
' TeJIaMH, JKUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBieHune KUIKOCTH 5
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMmocdepHoe naBiieHne 6
https://m.edso00.ru/7f416194
14 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE . bubnnoreka [JOK
' B HUX TeJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21



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

Pa3nes 5. PaGoTa n MOIIHOCTB. JHEpPrus

bubmuoreka [JOK
5.1 PaboTa 1 MoOIHOCTH 3 1
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IIpocTeie MExaHU3MBI 3) 1
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 MexaHnuecKasi SHEeprHs 4 1
https://m.edso0.ru/7f416194
Htoro no paznemny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoububie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUs
bubmuorexa [JOK
11 CrtpoeHue u cBOWCTBA BeLIECTBA 7
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 TennoBbie porecchl 21 1 5
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
’1 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tesa . 1 bubnunoreka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 15
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DNeKTpOMarHuTHask UHIYKIUS 4

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

Hroro no pazneny

37

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoububie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIIMCaHMs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXPaHEHUs 10 3
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [JOK
2.1 MexaHndeckue KojaeOaHust 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 3
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15



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

Paznen 3. 3J1€KTp0MaFHI/ITHOC moJie " 3JICKTPOMAariHuTHbIC BOJIHbI

3 DNIEKTPOMArHUTHOE MOJIE U 6
1

SJICKTPOMArdMuTHBIC BOJIHBL

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Wroro no pazueny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6
4.2 JIuH3bl 1 onTHYecKUe TPUOOPHI 6
4.3 PaznoxeHue 6enoro cBera B CIEKTP 3

Hroro no pazneny 15

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nea 5. KpanroBble ABJICHUS

5.1 Hcnyckanue 1 IOTJIOLIEHHE CBETa aTOMOM 4
5.2 CrtpoeHne aTOMHOTO spa 6
5.3 SnepHble peakuuu 7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny 17



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

Pa3nes 6. IloBTopuTe1bHO-00001a101IMIT MOAYJIb

6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubmumorexa [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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




