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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKKM Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (¢u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHMsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIInXCs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKkre 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHSI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

lenn wu3ydeHuss (¢GU3MKK HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUA
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM
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Konnerun Munncrepctsa npocsemienus Poccuiickoit denepanuu (MpoTokosa oT 3
nexadbps 2019 r. Ne TIK-48H).

Ieaun nzyyenus pusuku:

e TMPUOOPETECHUE HHTEpPECa U CTPEMIJICHUS OOYYAIONIMXCS K HAyUYHOMY
U3YUYEHUIO TPHUPOJBI, PAa3BUTUE HUX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopMHpOBaHHE HAYYHOTO MHUPOBO33PECHUSI KaK pe3yibTaTa H3yYCHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (QopMHpOBaHHE TPEACTABICHUNU O PO (PUBHKU JJIsi PA3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMPEIACTABJICHUH O  BO3MOXHBIX  cepax  Oymymei
npodecCHoHaIbHON NIeSITEIIBHOCTH, CBA3AHHON ¢ (PM3MKOM, MOJATOTOBKA K
najapHeneMy oOy4eHHI0 B ’TOM HaIlpaBJICHUH.

JlocTmkeHue 3TUX IeJied MmporpaMmbl 1O (PU3MKE HA ypOBHE OCHOBHOTO

o01rero oOpa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4.:

e TMpHOOpETEeHHE 3HAHMH O JUCKPETHOM CTPOCHHUU BEIIEeCTBa, O
MEXaHUYECKHUX, TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SBJICHUSX;

e TMpHOOpPETEHHE YMEHUN ONMHCHIBATH U OOBACHATH (DU3UUECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUH;

e OCBOCHME METOJOB pEIICHHs MPOCTEHINUX pacyETHBIX 3a7ad C
UCIIOJIb30BaHHEM bu3nIecKux MOJIEIeH, TBOPUYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1aY;

e pa3BHUTHE YMEHUN HaAOIIOAaTh MPUPOIHBIC SBJICHUS U BBITIOJHATH OMBITHI,
nabopaTopHble  pabOTBl W  OSKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOcHHE MPUEMOB paboOTHl ¢ MH(POpMaIuel (HUIUIECKOTO COJIECPIKAHMS,
BKJIOYass UHQOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

e 3HAKOMCTBO cO chepaMu MPoPeCCHOHATBLHON JACATESIBHOCTH, CBI3aHHBIMH
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus otBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).
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[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEN
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.
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COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBnenus npupoapl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd H3Y4alOT MPUPOSY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onucanue GU3NUecKuX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHue 1eHbI AIEHUS Kbl U3MEPUTENILHOTO pUudopa.
2. H3MepeHue pacCTOSTHUM.
3. M3mepenue 00bEMa )KUIKOCTH U TBEPAOIO Tea.
4. OmnpeneneHue pasMepPOB MAJIBIX TEll.
5. M3Mmepenue temieparypsl NpHU IMOMOIIU >KUIKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIIEPATYPBI.

6. IIpoBenenue uccienoBaHus IO IPOBEPKE THIIOTE3bl: AAJIBHOCTH IOJIETA
IIapuKa, MyIIEHHOTO TOPU30HTAIbHO, TeM OoJiblie, 4eM OOJIbIIe BbICOTa
IIyCKa.

Pa3nen 2. IlepBoHavaibHbIe CBeIeHHSI 0 CTPOEHMHU BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkenne dactui] BemiecTBa. CBs3b CKOPOCTH JIBUKEHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtaminyeckux) Tela. B3auMOCBSi3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.
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emoncmpayuu.

1. HabGmronenune OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HabGmogenue ~ siBneHud,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTaJKUBAHUEM YACTHIL BEILIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuamMeTpa aroMa METOAOM DpsAOB (C  HCIONb30BAaHUEM
dotorpaduii).

2. OnbIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca KkKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIWMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuita Kak XapakTepucTuKa B3auMoneucTBus Tesl. Cuia yrnpyroctd M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Coxenue
CWJI, HAPaBJICHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOs. TpeHue B MIPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmromenue siBjeHUST HHEPIIUH.
4. Habmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEJL.
6. CroxeHue cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITN DJICKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHre CpelHEW CKOPOCTH CKOJbXKEHUS Opycka WIM IIapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmaiui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.
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5. OINBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBKEHHUSA OT
BECa TeJla U XapaKTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

Paspnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEl U ra3oB.

Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMUYEHUs AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJ€HHMsS Tra3a OT 00bEéma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMH, KUAKOCTAMHM M rasamu. 3akoH llackana. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT riayOuHbL. ['mapocrarnueckuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckiue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyIHON o0osoukn 3emiun. OmnbiT Toppuyennu. M3mepenue aTtMochepHOTO
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro JTaBICHUSI.

JlelicTBHE KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromuecs cocyabl.

['mppaBnnyueckuit mpecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT O0BEMa MOTPYKEHHOM YacCTH

S L T o

TeJa U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

~

8. YcCIOBHE IJIaBaHUS TeJl: MJIABAHUE WM MOTPY’KEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTPyKEHHOH B
KUJIKOCTb YaCTH Tela.

2. OmpeneneHue  BBITAJIKMBAIOMICH  CWIIBI, JICHCTBYIOIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JECUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30MOAbEMHOCTH.
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Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.
Mexanundeckas padota. MOIIHOCTb.
[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbiuara. lIpuMeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBuwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOTO BHJIa MEXAHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.
Jlabopamopnuie padomut u onvimot.
1. Ompenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHS pblyara.
N3mepenne KII/] HakI0OHHOM INIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAaHEHMS] MEXAHUYECKON DHEPIUU.

8 KUIACC

Pa3nen 6. TenjioBble siBJIeHHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, JKUIKOTO M Ta3000pa3HOr0 COCTOSHHMN BeIIECTBaA.
Kpucramnmueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPJIBIX TEJI HAa OCHOBE TMOJIOXKEHUH MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE siBJICHUA. TenIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JABHUXKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl H3MEHEHHS BHYTPCHHEH SHEPIuu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYECHHE.

KomnaecTBO TemnoThl. YIenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBO€ paBHOBECHE. YpaBHEHHME TerioBoro ©OanaHca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. Y AEJIbHas TEIUIOTAa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YaempHas Tteryiora
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIICHHS OT aTMoc(epHOro
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€JIbHAS TEIJIOTa CTOPAHUA.
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[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHMS U NIPEBPALIEHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

1.

2
3
4.
5

L 0 N D

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmoneHue siBjeHU cMaurBaHUS U KaTWUISIPHBIX SBICHUN.
HaGnronenue TermioBoro paciiupeHus Tel.

N3menenne namieHus rasa Mpu M3MEHEHUU 00BbEMA M HATPEBaHUU WITU
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunbl Teronepenaym.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmronenne nocTostHCTBA TeMIEpaTyphl IPH TUIABJICHUH.
Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMBITBHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHAKOCTEH H
TBEPJBIX TEIL.

4. OrmpenencHue IaBACHHUS BO3IyXa B OaJlJIOHE IIMPHUIIA.
OHI)ITI)I, ACMOHCTPUPYIOINIHUEC 3aBUCHMMOCTL MHaBJICHUA BO3JyXa OT €TI0
00bEMa M HarpeBaHUs WM OXJIAKICHHS.
6. IIpoBepka ruroTe3pl JIMHCHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUYECKOM TPyOKE OT TEMIIEPaTypPHI.
7. HaOmionmeHnue wW3MeHEHWS BHYTPEHHEH OHEPrUM Tella B Pe3yJbTaTe
TCILIOIICPpC a4 U pa60TBI BHCIIHUX CHII.
8. HccinegoBanue SIBJICHHS TEIUIOOOMEHA IPH CMCIIMBAHUM XOJIOAHOW M
ropstaei BOJBI.
9. OHpeILeJIeHI/Ie KOJIHN4YeCTBaA TCIIJIOTHI, IMOJIY4YCHHOI'O BOI[Oﬁ Ipu
TeHHOO6MeHe C HarpC€TbiM MCTAJNNIMYCCKHUM HTUJINHIPOM.
10. OnpeniesieHne yaeIbHOM TeII0OEMKOCTH BEIIECTBA.
11. I/ICCHCI[OBEIHI/IC mponccca uCIIapCHuA.
12. OHpeILeJIeHI/Ie OTHOCHUTEIILHOHN BJIaKHOCTHU BO34yXa.
13. OHpeILeJIeHI/Ie YI[CHBHOP’I TCIIJIOTHI IIJIaBJICHUSA JIbJA.
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Pazgen 7. Dinekrpuyeckrue ¥ MATHUTHBIE SIBJICHHSI.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TET OT BEJIMYMHBI 3aPsS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrtpuueckoe mnone. Hanpssk€HHOCTH dneKkTpuueckoro nods. IlpuHnmn
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM M  AMDJIEKTPUKH. 3aKOH  COXPaHEHUs
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKAa. JIEMCTBUSA AJIEKTPUYECKOTO TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICJIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuUecKue ey U MOTPeOUTeNn AIEKTPUUIECKO sHepruu B ObIiTy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuTHl.  B3anMonelicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOe nosie 3eMJIM U €ro 3HAYEHUE [JIs KU3HU Ha 3eMIle.
OmeiTr  Opcrena. MarautHoe 1one€  3JEKTpUYeckoro Toka. IIpuMeHenue
AIIEKTPOMArHuTOB B TEXHHUKE. J|eficTBE MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Mcmoiab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3aeKTpoMarnuTHOW UHAYyKIMU. [IpaBusno Jlenna.

DJIEeKTpOreHepaTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU DHEPTHH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHU.
Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO M JEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.

HcTouHrkyn NOCTOSSHHOTO TOKA.

JlelicTBUA 3JIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKUIN TOK B KUJIKOCTH.

W 0 N Uk~ W N
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11. I'a30BBIM pa3psa.

12. I3Mepenne cuiibl TOKa aMIEPMETPOM.

13. MI3MepeHune 3JeKTpUIECKOro HaApsHKEHUST BOJIbTMETPOM.

14. PeocTaTt 1 Mara3uH COIPOTUBIICHUN.

15. B3anMo1ecTBME OCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHUE€ HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MAarHUTA.

17. MoaenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnbIT DpcTeaa.

19. MarHuTHOE 1noJie ToKa. DJIEKTPOMArHHUT.

20. JleficTBME MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBICHUS SIEKTPOMATHUTHOW UHAYKIIMH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb HAMpPAaBICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHMUS.

25. DIEKTPOTeHEPATOP MOCTOSSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1. OnpIThl O HAOMIONCHUIO OJJICKTPU3AIMU Tel WHAYKIMEH U TIpH
CONPUKOCHOBEHHH.

2. HccnenoBanue JEUCTBUS DIIEKTPUYECKOTO TMOJNS HA MPOBOAHUKH U

TUAJIEKTPUKH.

COopka u npoBepka pabOThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOP, OT

CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
COIIPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA HONEPEYHOTO
CEUYCHHMS U MaTepuaa.

8. IIpoBepka mpaBuia CIOXEHUS HANPSHKEHUM NPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia s CWIbl TOKA IIPU NAPAUIEIBHOM COEAUHECHUU
PE3UCTOPOB.

10. Onpenenenne padoThl IEKTPUUECKOTO TOKA, UIYIIET0 Yepe3 pe3ucTop.

11. OnpeneieHue MOIIHOCTH  JJIEKTPUYECKOTO TOKa, BBIACIIEMON Ha
pe3ucrope.

12. MUccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

13. Onpenenenne KIIJI narpesarens.

o u k~w
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14. UccnenoBanue MarHuTHOIO B3aUMOJECUCTBHS ITIOCTOSHHBIX MAarHUTOB.

15. I3yyeHrue MAarHUTHOrO IIOJISL  IIOCTOSAHHBIX MArHUTOB IIpU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue OeUCTBUS JIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHutra OT CWIbl TOKa W HAIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/] anexrpoaBUraTebHON YCTaHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT W HaIPABJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JIBHKEHHUsS. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBuxeHne. HepaBHOMepHOe mpsmolinHeitHoe nBukeHHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBmxkeHue. CB0oOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpaleHws.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTona. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUSI TTOKOsL, IPYTUe€ BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecre marepuaibHOW TOYKHA. AOCOTIOTHO TBEpAOE Teio. PaBHOBecwe
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
TpeHus. CBsi3b d3Hepruu u padoThl. [loTeHUIMANbHAS SHEPruUs Teya, MOAHSATOTO Hal
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
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sHeprus. TeopeMa O KMHETMYECKOW DHEPIUU. 3aKOH COXPAHEHHsS] MEXAHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1. HabGmroneHne MeXaHUYECKOTO ABMKEHHS TE€JIa OTHOCUTEIBHO Pa3HBIX TEJ

OTCU€Ta.

2. CpaBHEHME NyTE€d W TPACKTOPUM NBWKEHUS OIAHOTO M TOTO XKE Tela
OTHOCUTEJIBHO PAa3HbIX TEJ OTCYETA.
N3Mepenune CKOpOCTU U YCKOPEHUS MPSIMOIUHEUHOTO JIBUKECHHUS.
HccnenoBanne npu3HakKoB PaBHOYCKOPEHHOT'O JBUKECHUS.
HaGmonenue nBr>XeHHs Tela MO OKPY>KHOCTH.

o vk~ w

HaGmronenne MmexaHu4ecKux SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu e€ paBHOMEPHOM H  YCKOPEHHOM  JIBUKEHUHU
OTHOCUTEJIBHO KaOMHETa PU3MKH.

7. 3aBUCUMOCTb YCKOPEHHUS Tejla OT MacChl Tella U JEHCTBYIOIIEH Ha HEro
CHJTBI.

8. HaOmronenue paBeHCTBA CUJI TIPU B3aUMOJCHCTBUM TEJL.

N3menenue Beca Teaa mpu yCKOPESHHOM JBUKCHHH.

10. [Tepenaua uMmysbca Mpu B3aUMOJIEHCTBUU TE.

11. [IpeoOpazoBanHms IHEPTUM MPU B3aUMOJICHCTBUHN TEJ.

12. CoxpaHeHHEe UMITYJIbca TIPH HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbca TP aOCOIOTHO YIIPYTOM B3aMMOJICHCTBUMU.

14. HabGmroieHre peakTUBHOTO JBHXKCHHS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTUH IIPU CBOOOTHOM IMa/ICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUH MPHU JIBIXKCHUH Teja Mo ACHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1. KoHcTpynpoBaHue TpakTa IJjisi pa3roHa W JalbHEHUIIETr0 PaBHOMEPHOTO
JIBUKEHUS TIIAPUKA WA TEICKKH.

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBXEHHS OpycKa WIM JBH)KCHHS
IIapyKa 1Mo HaKJIOHHOW MJIOCKOCTH.

3. OmnpenenieHHEe YCKOpPEHUs Tella MNpPH PABHOYCKOPEHHOM JIBHXKEHUH 10
HAKJIOHHOM IIJIOCKOCTH.

4. HccnepgoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

5. IlpoBepka THUOOTE3bl: €CIAM MPHU PABHOYCKOPEHHOM [IBH)KEHUU 0€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. WccnenmoBanme 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKCHUS OT CHJIBI

HOPMAaJIHOTO JaBJICHUS.
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7. Omnpenenenuie K03 PuuueHTa TPEHHS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeEJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
UCIOJIb30BaHUEM HETOJIBUKHOTO U MOJIBHYKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanu4yeckue Koje0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJCOAHUN: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTuyecKuil U npyKUHHbIN MasTHUKH. [IpeBpaienue
SHEPIUH MPH KOJICOATEIHLHOM JIBUKCHUU.

3aryxaromue — KojeOaHus.  BbeIHYXIeHHbIE — KojeOaHus.  PesoHaHc.
Mexannueckue BoiHbBL. CBoOHCTBAa MeXaHMYECKMX BOJH. [IpomonsHble U
noriepeuHble  BOJIHBI. JlMHA BOJIHBI M CKOPOCTh €€ pacmpoCTpaHCHHS.
MexaHnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3ByK. ['poMKOCTh 3Byka u BbicoTa TOHA. OTpakeHue 3Byka. MH(Ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune koneOaHuii Ten MOJ JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
PacnpocTpanenne npogosibHBIX U MTONEPEYHBIX BOJIH (HA MOAEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o v AW N

AKYyCTHYECKUM pe30HAaHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHre dYacTOThl M TepUoja KoieOaHWi MaTeMaTUYeCKOTO
MasTHUKA.

2. Ompezenenne 4aCTOTHI M MEpUOAa KOJIeOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoJia KoieOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Tpy3a.

6. OmbITBI, JIEMOHCTPHUPYIONIUME 3aBUCUMOCTh Mepuoja  KoJeOaHwHid
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. U3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
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Paszznen 10. DiieKTPOMAarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
ANEKTPOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJH. Mcmonb3oBanwue
ANEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OnexTpoMaruutHas npuponaa csera. CkopocTh cBeTa. BoiHOBBIE CBONCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOUIBHOTO

TenedoHa.

Paznen 11. CBeToBbI€e SIBJICHUS.

JlyueBas MOJIEJIb CBeTa. Hctounuku CBeTa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMeHusi Connia u JIlynsl. Otpaxkenue cpeta. Ilnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TpejaomyeHUs cBeta. [loHOe BHYTpeHHEe
oTpakeHHe cBeTa. Vcnosib3oBaHWE MOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B aumH3e. OnTuyeckas cucrtemMa ¢oToarmapara,
MUKpPOCKONA M Tejneckomna. ['J1a3 Kak onTHUYeckas cucTema. BIn3opykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crnektp. Onwitel HeloTona. Cnokenue
CIIEKTPAJIbHBIX IBETOB. J{Hcniepcus cBeTa.

Jemoncmpauuu.

[IpssMonMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue CBeTa.

[Tony4yenune n300paxxeHN# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoieii TuH3e.

XO0JI Tyder B pacCEeUBAIOIIEH JIMH3E.

[TonyueHnne n300pa>keHUI C TOMOILBIO JTUH3.

LW P N A WD

[Tpunuun neiicTBusa gortoanmnaparta, MUKPOCKOIA U TEIECKOMA.
10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6esoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.
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Jlabopamophuie padomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPA)K€HUS CBETOBOTO Jyya OT yria
najieHusl.

2. W3yueHue xapaKTepuUCTUK U300paKEHUS IPEIMETA B INIOCKOM 3€pKajie.

3. HccnepgoBanue 3aBUCHMOCTH yIiia MPEIOMIIEHUs CBETOBOTO Jiy4a OT YIJia
naJeHus Ha TPAHULE «BO31YX—CTEKIIO».

4. TlonyueHue n300pakeHUM ¢ MOMOIIBIO COOMPAIOIIEN JTUH3BI.
Onpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIbI coOMparouiei
JMH3BI.

6. OINBITHI 11O PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbIThl IO BOCHPUATHIO LIBETa MPEAMETOB NpPHU UX HAOJIOJIEHUU uepes
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mianerapHas mojenb atoma. Mogaens atoma bopa.
Hcnyckanue u noronieHue ceeta atomoM. KBauTel. JInHeYaThie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sanapa. Hykmonnas wmopenp atomHoro snapa. M3orombl.  PamuoakTuBHBIC
npeBpanienus. [lepron momypacnaga aTOMHBIX SIAED.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsI3b Macchl M 3HEPruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

Anepnas sHepreruka. JeWcTBUS pPAAMOAKTUBHBIX W3JIYYEHUH HaA >KUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CnekTpbl pa3IMYHBIX Ta30B.

3. Cnektp Bojiopoa.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIINX U3ITYyUCHUH.

6. Peructpanus uznyyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGnmroneHue CITONIHBIX U TUHEHYATHIX CIICKTPOB H3ITyUCHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE DPHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenwue pagnoakTMBHOTO (PoOHA.
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IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIMI MOAYIb IPEAHAZHAYEH IJI1 CUCTEMATU3ALNH
u  0000mIeHUsT TMPEIMETHOTrO  COACPKAHUS U ONbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO MIPHU U3YYEHUHU BCETO Kypca (PU3UKH, a TaKkKe I MOATOTOBKU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 1o (¢Qu3uke s o0yyaroumxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN NpeaMer.

[Tpu u3y4eHUN NaHHOTO MOJIYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHJIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYUBAETCS TOCTHXKEHHUE MPEIMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMHUpYyeTCs
€CTEeCTBEHHOHAYy4YHasi TPAaMOTHOCTb: OCBOCHME HAaY4YHBIX METOAOB HCCIIEIOBAHMS
SBIICHUI TIPUPOJIBI W TEXHHWKH, OBJIAJICHUEC YMEHUSMU OOBICHITH (U3HMUECKUE
SBIICHUS, TIPUMCEHSISI TIOJIyYeHHBbIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M dKCIIEPUMEHTAILHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JaHHOTO paszjerna peanin3yeTcs
32 CY€T TOrOo, YTO OOyYarolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeagaraeTcs:

Ha OCHOBE TIONYyYEHHBIX 3HAHWUU PACIIO3HABATh W HAYYHO OOBICHSITH
Gu3ndecKue SIBICHUS B OKPYXKAIOIICH MTPUPO/IC U TTOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHbIE METO/bI UCCIEAOBAHNUS (U3NYECKUX SBJICHUH, B TOM
quciie A1 IPOBEPKH TMIIOTE3 U MOJIYyYEHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HAmOOJE€€ BAXKHBIX JOCTUKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAallpUMep, MPAKTUUECKOT0 UCIIOIb30BAaHUS PA3IMUHBIX UCTOUYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBPAIlEHUs U COXPAaHEHMs BCEX M3BECTHBIX BU/IOB
SHEPIHH.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.
B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOsIBIIEHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN

bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX

U OTHUYECKUX TNpoO0JeM, CBS3aHHBIX C MPAKTUYCCKUM TMPUMEHEHHUEM

JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHHME BAXKHOCTH MOPAIbHO-3TUYECKUX TPUHIUIIOB B JIESITEIbHOCTH

YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO

MOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa

IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH

KYJbTYPBI;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM

NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO

0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha

TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B

JIOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha

OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,

o0pa3oBaTebHON  OpraHu3alMu, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
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COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

— MUHTEPEC K MPaKTUUECKOMY U3YYeHUI0 npodeccuit, CBSI3aHHbIX C (U3UKOM;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS:

— OpHUEHTaIusl Ha TpUMEHEHHE (U3MYECKUX 3HAHUN MU pelieHus 3aaad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUM JIJIs1 OKPYKAIOLIEN CPebl;

— OCO3HAHHUE TJIO0ATBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM W myTed uxX
pelieHus;

8) amanTanum K M3MEHSIOIIMMCH YCJOBHAM COINMAJIBLHOM W NPHPOIHOM
cpebl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUM TIPU BBINOJIHEHUM HCCICAOBAaHUN H
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

— TIOBBIICHWE YPOBHS CBOCM KOMIIETEHTHOCTH YEpe3 MPAKTHYCCKYIO
JeSITeIbHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHHH, B TOM uHnciie (POPMyIHpOBaTh
U7, TIOHSATHS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

— O0CO3HaHue NePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

— IJIJAHUPOBAHHUE CBOETO PA3BUTHS B TPUOOPETCHHH HOBBIX (DU3NUECKUX
3HAHUM;

— CTpEMJICHHE aHAIM3UPOBATh U BBISIBJISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

— OIIEHKa CBOUX JEUCTBUM C Y4YE€TOM BIIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JICUCTBUS,  PETyJISITHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.
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Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

Bba3oBble joruyeckue aeiicTBus:

e BBUIBISITH M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIIEHUM);

e yCTaHaBJIMBATh CYIIECTBEHHbIN MPU3HAK KJIACCU(DUKAIIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

e BBISIBIISATh 32aKOHOMEPHOCTHU U MPOTUBOPEYUS B pACCMAaTPUBAEMBbIX (paKTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UUECKUM SIBJICHUSIM;

e BBUIBIISATh NPUYUHHO-CJIEICTBEHHBIE CBSI3M TMPU H3YUYCHUH (HU3UUECKUX
SBJICHUN U TMPOIIECCOB, J€1aTh BHIBOJbI C UCIOJb30BAaHUEM JIEIYKTHUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
($u3HUECKUX BETUYHH;

e CaMOCTOSITENIbHO BBIOMpaTh CHOCOO peleHus y4yeOHOU (GU3HUEeCKO
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXO/ISAIIET0 ¢ YYETOM CaMOCTOATENbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKIeE AeMCTBUS .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

e TIPOBOJHUTH IO CAMOCTOSITEIIEHO COCTABIIEHHOMY IUIaHY OTIBIT, HECIIOKHBIN
(U3NYECKUIT OKCTIIEpUMEHT, HEOOJBIIOE UCCICOBaHHE (PUIUIECKOTO
SIBIICHUS;

e OIICHWBAaTh Ha TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAITHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WITH SKCIICPUMEHTA;

e CaMOCTOSATENIFHO (pOpMYIMpPOBaATH OOOOIIECHUS 1 BBHIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICTOBAHUS;

e TIPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PUIUICCKHUX

IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONIOKEHHS 00 X Pa3BUTHUU B HOBBIX

YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

e TMPHUMEHATH PA3IUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI MPU MOUCKE U
orOope WH(POpPMAIUA WA NaHHBIX C y4ETOM MPEIOKEHHON y4deOHOM
bu3uvecKoi 3a1a4m;

e AHATW3UPOBATh, CHCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

e CaMOCTOSITEILHO BBIOMpATh ONTUMANBbHYIO (OpMYy TMIpEACTaBICHHS
uHDOpPMAIIMM W WUTIOCTPUPOBATH peIlacMble 3a7addl  HECIOKHBIMU
CXeMaMH, TharpaMMamMu, HHOU rpauKoi 1 MX KOMOWHAITUSMH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

e B XO0/Ie OOCYXJIEHHMS Y4eOHOro marepuana, pe3yJbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIaeMOU TEMbI U
BBICKA3bIBATh MJIEH, HALIEJICHHBIE HAa pELIEHUE 3aJayd U NOJJEp KaHHE
0J1aroKeaaTeIbHOCTH OOIICHMS,

e COINOCTaBIIATb CBOM CYXIEHUS C CYXKIEHUSMU JIPYyTUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

e BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e MyOJUYHO MPEACTABIATH PE3YyJIbTAThl BBIMOJHEHHOTO (PU3NYECKOTO OMbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

e IMOHMMATh W  WHCMONB30BATh  MPEUMYIECTBA  KOMaHIHOM |
UHAUBUAYaTbHON pabOThl MpU pEHIeHUHM KOHKPETHOW (U3MUECKOU
po0JIeMBbl;

e TMPUHUMATH 1IEJIM COBMECTHOM AESATENBHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€ JOCTIXKEHHIO: paclpeieNsaTh poJid, OOCYX JaThb TMPOIECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJICH;

e BBINOJIHATH CBOIO YacCTh PabOTHI, JOCTUTAsl KAYECTBEHHOTO pe3ybTaTa 1o
CBOEMY HAIpPABICHUIO MU KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

e OIICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e BBISIBIISATH MPOOJIEMBI B )KH3HEHHBIX M YYEOHBIX CHUTYyaIUsSX, TPEOYIOITUX
JUTSE petieHust GU3NIEeCKUuX 3HaAHU;

e OpPHUEHTUPOBATHCA B PA3JIMYHBIX TMOAXOJaX TMPHUHATUS  PEIICHHMA
(MHAMBUAYaJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PEIICHUM
TPYIIION);

e CaMOCTOSITENIbHO COCTABJISThH aJTOPUTM PElICHHs (HU3NIECKON 3aa4M WITH
TUTAaHA WCCJIEAOBAHMS C yYETOM HMMEIONIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHTHI PEIICHUI;

e JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:
e J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U MpeAJiarath IjiaH €€ U3MEHEHUS;
e OOBSACHATH TMPUYMHBI JOCTHXKEHUS  (HEAOCTHIXKEHHS) PEe3yJbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;
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e BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(u3MUEeCKOro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LI U YCIOBUAM;

e CTaBUTH ce0s Ha MECTO OPYIrOro 4YeJIOBEKa B XOJ€ CIIOpa WIM JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;

e IMPHU3HABATh CBOE MPaBO Ha OMIMOKY MpHU perieHuH (HU3NYECKUX 3a1a4 WU
B YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenust B 7 kjaacce npeIMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

e WCTOJb30BaTh TMOHATHS: (U3WYECKME U  XUMUYECKHE  SIBJICHMSI,
HaOII0JIEeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHMSI BellecTBa (TBEpHOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKCHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJUHEWHOE), TPACKTOpHUs, PaBHOACHCTBYIOIIAS
cuia, nedopmanus (ympyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznuuarh sBieHUs (auddys3us, TEMIOBOE IBUKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  [BWXCHHE, HEPAaBHOMEpPHOE  JIBHKECHHUE, HWHEpLMH,
B3aMMOJICICTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBHIO
BpallleHUs, Iepefaya JaBjleHUs TBEPABIMU TEJAMH, JXKUJIKOCTIMHU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW HHEPTrHH) MO ONUCAHHMI0 MX XAPaKTEPHBIX CBOMCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3UYECKOE SBIICHUE;

e pacmo3HaBaTh TNPOSBICHHWE W3YYCHHBIX (PU3UYECKUX SIBICHUA B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM U HEXUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JTaBIICHUS Ha XKUBOW OpraHW3M, TUIaBaHWE PHIO, pblYaru B
TEJIE YesIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]la4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) (PU3NUECKUX SBICHUN;

e ONHUCHIBATH M3YYCHHBIC CBOWCTBA TeN W (DM3UUECKHUE SBICHUS, UCIIOIB3YS
dusnueckne BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSHKECTH, BEC
Tena, Cuja TpEeHus, AaBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a),
BBITAJIKUBAIOIIASI CUJIA, MEXaHU4YecKasi padoTa, MOUIHOCTh, IJIEYO CHJIbBL,
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MOMEHT CHJBI, KOA()(HUIMEHT TOJE3HOTO JACWCTBUS MEXaHHU3MOB,
KUHETUYECKass W TOTCHIMaNbHAs SHEPrus), MPH OMHCAHWU TMPABUIHHO
TPaKTOBaTh  (PM3MUECKHI  CMBICT  HCIONB3YyeMBIX  BEIWYHH, WX
0003HaueHusT W €AUHMIBI (U3MYECKUX BEIUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DM3MYECKYIO BEIUYUHY C JIPYTUMHU BEIMUYMHAMH,
CTPOUTH IrpapvKN U3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEITNYNH;

e XapakTepH30BaTh CBOWCTBAa Tel, (U3MUECKHE SBICHHUA M MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUs CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0s0ka),
«30JI0TO€ TPABHIJIO» MEXAaHUKH, 3aKOH COXpaHEHUS MEXaHHMYeCKOn
SHEPrUH, TpPHU OITOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

o OOBSCHATH (PU3MUECKUE SIBICHUS, MPOIIECCH U CBOWCTBA TN, B TOM YHCIIE
M B KOHTEKCTE CHTyallMd TPAaKTHKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYHHHO--CJICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpoW Ha 1-2 M3ydeHHBIX CBOMCTBA (PH3MUECKHUX
SBIICHUH, (PU3NIECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH;

e pemaTh pacy€THBIE 3amaud B |—2 JCWCTBUA, HCIONB3Ys 3aKOHBI H
dbopMyIbl, cBs3bIBaOIINE (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJlayyl 3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECcKue
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHbBIC
JaHHBIE, HEOOXOANMBIE JIJISl PEIIeHUs 3aa4, OLEHUBATh PEATUCTUYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUNHBI;

e pacmo3HaBaTh MPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh TPU TOMOIIH
(bu3MUeCKrX METOIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJEISTH IPOBEPSIEMOE
NpeanoyoxkeHue  (TUMoTe3y),  pazauyaTh U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAaXOJUTh OMIMOKA B XOJIe OIbITa, JETaTh
BBIBOJIbI IO €TI0 pe3yJibTaTaM;

e IPOBOJAUTH OIBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUN WU
buznueckux CBOWCTB TeJ: dbopmynupoBaTh IpOBEpPSIEMbIE
HPEIOI0KEHNs, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000py10BaHUS,
3aMUChIBaTh XOJI ONbITa U (POPMYIHPOBATH BHIBOJBI;

e BBIMOJHATH MpPSMBbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela,
00béMa, CHJIBI M TEMIIEpPATypbl C UCIOJb30BAHHUEM AaHAJOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

e TPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3HUECKON BETMUYHUHBI OT
APYyrol ¢ HWCHOJIb30BaHWEM TNPAMBIX H3MEpPEHUil (3aBHCHUMOCTH IIyTH
pPaBHOMEPHO [BIDKYIIErOCs Tejda OT BPEMEHU [BIKEHHUS Tela, CHIIbI
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TPEHUs CKOJILKEHUS OT Beca Teja, kKauecTBa 00paOOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOMIAIN COTPUKOCHOBEHHUS TEJ, CHIIBI
YIIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BRITAIKUBAIOMICH CHUIBI OT 00bEMa
MOTPYKEHHOW YaCTHU TeJIAa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUU
TUTAaBaHUS TEJ, YCJIOBUH PaBHOBECHS pbluara W OJIOKOB), Y4aCTBOBaTh B
IUTAHUPOBAaHUM  Y4EOHOTO HCCICIOBaHUSA, COOUpATh YCTAHOBKY H
BBITIOJHATh M3MEPEHUsS, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pE3yNIbTAaThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECCKUX BEIUYHH B BHUJC
NPEJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaMm
UCCIICIOBAHNS;

e TPOBOJUTHL KOCBEHHBIC HW3MEpPEHUS (HU3NYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUJAKOCTH WM TBEPAOTO TeJa, CHJIA TPCHHSI CKOJIBKCHUS,
JaBJICHUEC  BO3JlyXa, BBITAJIKWBAWOINAs CWa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(MHIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHWU3MOB), CJCAysd TMPESAIOKCHHOW HMHCTPYKIUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISATh 3HAUCHUE UCKOMOMW BEJTUYMHBL;

e COOJIIO/IaTh MpaBUJIa TEXHUKU 0€30MAaCHOCTH MpH paboTe ¢ 1abopaTopHbIM
000pyaOBaHUEM;

e VYKa3blBaTh MPUHILMUIIBI JAEUCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapoMmeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;

e XapaKTepU30BaTh NPUHIMIBI JCHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHcaHus (B TOM 4YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJOMPOBOJAA, THUAPABINYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIIHEBOM HACOC, APEOMETP), UCTIONb3YS 3HAHUS
0 CBOMCTBaX (pM3MUYECKUX SBJICHUN M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TMPUBOAUTH TMpUMEpPHl (HAXOMUTH HWH(DOpPMAIMIO O  TPUMEpPaAX)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3WYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHnu ¢ MpuOopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

e OCYIIECTBISATH OTOOP HWCTOYHUKOB wHpopManmu B VIHTepHETE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE WMEIOIIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
uH(DOPMAITHIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBIThH

HEJIOCTOBEPHOM;
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e WCIOJB30BaTh MPH BHITIOJHEHUH yUEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO
auTepatypy (pu3MUeckoro coaepiKaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypcnl cetn MIHTepHET, BIaAeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTAa,
npeoOpa3zoBaHus HH(POpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMauu (HU3HUUECKOTO COACPIKaHUSA, B TOM
yuciae MyOJMYHO JelaTh KpaTKUe COOOIIeHHS O pe3yibTaTaxX MPOEKTOB
WIK Y4YeOHBIX WCCIENOBaHW, TPU OSTOM TPAMOTHO HCIOIH30BATh
U3yYCHHBI TIOHATUHHBIA amnmapaT Kypca (HU3HKH, COMPOBOXKAATH
BBICTYIUICHUE TIPE3CHTAIIEH;

e TIPU BBHIMOJHCHHH YYEOHBIX MPOCKTOB W HCCICIOBAHHUN paCTPEACIsATh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMH 3aJ]a4aMH,
CIIETUTh 32 BBHINOJHCHWEM IUIaHA JCWCTBUM, aJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJAaX B  JCATCIBHOCTh  TPYMINBI,  BBICTPAaWBaTh
KOMMYHHKAaTHBHOE B3aUMOJICUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIUX.

K xoniy o0yuenust B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

e HCIIOJB30BATh MOHATHS: MACCa U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAIUIMYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIIEHHBIA TMap, BIAXHOCTDH
BO3/yXa, TeMIlepaTypa, BHYTPEHHss DHEPIUs, TEIUIOBOM JBUIATEllb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUHN 3apsll, FJIEKTPUUECKOE MOJIe, TPOBOJHUKU
Y JABJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;

e pa3nInyarh SBJICHUS (TEIUIOBOE pACUIMPEHUE U CKaTHe, TeIulonepenaya,
TEILUIOBOE PAaBHOBECHE, CMAYMBAHUE, KANUJUISIPHBIC SIBICHUS, UCIIAPEHHUE,
KOHJICHCAIIMUs, IUIaBJIICHUE, KpHUCTauin3auus (OTBEpAEBAaHUE), KHUIICHUE,
TeIuIonepeada (TeTI0NnpOBOAHOCT, KOHBEKIH, U3JIy4YEHUE),
AJIEKTpU3alus TeJl, B3aUMOJECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
II0 OINHMCAaHUKD MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHUE;

e pacmo3HaBaTh TNPOSBICHUE W3YYCHHBIX (PU3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uncie (U3UYECKUE SBICHUS B TPUPOJIC:
MOBEPXHOCTHOE HATSHKEHUE W KalWUISIPDHBIE SIBICHHS B IPUPOJE,
KpUCTalUIbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
SABJICHUS B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emud, Jpeid MoJIrOCOB, pOJIb MAarHUTHOTO MOJS JJIs KU3HU Ha
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3emiie, MOJSIPHOE CUSIHUE, MIPU ATOM MEPEBOJIUTH MPAKTHUUECKYIO 3a/1auy B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

e OIKMCHIBATH U3YUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBIICHUS, UCIIONB3YS
dbuzudecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeJbHAasl TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIIOTa
IJIaBJICHUA, YJelbHas TeIioTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIMBa, KOA()QPUIMEHT TMOJE3HOrO JEHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTENbHAS BJIQXHOCTh BO3/yXa, SJEKTPUUECKUU 3aps,
CUJla TOKAa, DJICKTPUUECKOE HAMpSKEHUE, COMPOTUBIICHUE IMPOBOJIHUKA,
yIeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabdora U  MOIIHOCTb
AJEKTPUYECKOT0  TOKa), TPU  ONUCAHWUU  TMPABUIBHO  TPAKTOBAaTh
(bU3UYECKUM CMBICT MCTOJb3yEMbIX BEJIUYUH, O003HAUCHUSI U EIUHUIIBI
bU3UYECKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEIWYHWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

e XapaKTepuU3OBaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W IIPOIIECCHI,
UCIIOJIB3Ysl OCHOBHBIE TOJIOKCHUS MOJICKYJSIPHO--KHHETHUECKON Teopuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH OMa ISl ydacTKa UEeIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DSHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

e OOBICHATH (hU3MUECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM 4YHCIICE U B
KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOTHYEeCKUX
aroB ¢ omopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bu3HUECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

e pewmarh pacu€THbIe 3aJauyd B 2—3 JEWUCTBUS, MCIOJb3ys 3aKOHbl H
dbopMyibl, cBs3bIBaOIMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaln3a
YCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMBIE ig €€ pelieHHs, MPOBOJWTH PacdyéThl W CPaBHUBATH
MOJIy4YEHHOE 3HaueHUe (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXKHO PEIINTh TPU TTOMOIIH
¢u3HUeCKrX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICISATH
IpOBEpPSIEMOE  MPEAMNOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsIKa
MIPOBEJICHUS UCCIIEIOBAHMS, A€IaTh BEIBOBL,
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e TMPOBOAUTHL ONBITHI 1O HAOMIOACHUIO (PU3NUECKUX SBICHUM WU
bu3UYeCKUX CBOMCTB TeN (KaNWUISIPHbBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHUH OT I[BETa H3JIydaroueld (morioiaroniei)
MOBEPXHOCTH, CKOPOCTh MCHApEHUs] BOJbI OT TEMMEPATYPhl KUIKOCTH U
wiomaau e€ TMOBEPXHOCTH, OJJIEKTPU3AIUsi TeJI U B3aUMOJCHCTBUE
ANIEKTPUUYECKUX  3aps0B, B3aUMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOWMCTBA JJICKTPOMArHuTa,
CBOMCTBAa DJEKTPOJBUTATENISI TOCTOSIHHOTO TOKa): (OpPMYJIHPOBATH
POBEpPsIEMbIE MPETIONIO0KEHHS, COOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO
000py1I0BaHUS, OMTUCKIBATH XOJ1 OIBITA U (DOPMYJIHPOBATH BHIBOJIHI;

e BBINOJHATH  TPSMbIE  HU3MEPEHUS]  TEMIEPATYpPhl, = OTHOCHUTEIILHOM
BJIQXKHOCTH BO3/lyXa, CHJIbI TOKa, HANPSKEHUS C UCIIOJIH30BAHUEM
AQHAJIOTOBBIX TPUOOPOB U JaTUYMKOB (DU3UYECKUX BEIIMUYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C yUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

e TPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOI BEIIMUYUHBI OT
JIPYroll ¢  UCIONB30BAaHHEM MPSIMBIX H3MEpPEeHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAM TOMNEPEUHOTO
CEYEHHMSI U Y/ICJIbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 TMPOBOJHUK, OT HANPSDKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBaHME TOCIEAOBATENIbHOTO M  MapaJJIeIbHOIO  COEIUHEHUN
IPOBOJAHUKOB): TUIAHUPOBATH HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIONHATh M3MEPEHUs, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOmuil U TpaduKoB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEeI0BAHMUS;

e TMPOBOJUTH KOCBEHHbIE U3MEpEHUs (Pu3nYecKuX BeTU4YuH (yAelbHas
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTHBICHUE TMPOBOJHUKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKA): TUIAHHPOBATH HM3MEPEHHs, COOMpAaTh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

e COOMIONIATh MpaBUJIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHbIM
00opyT0BaHUEM;

e XapaKTepHU30BaTh NPHUHIMIMBI JCHCTBUS W3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha HX oOmucaHusi (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUUK DIJIEKTPUUYECKONM DSHEPTUH, 3JIEKTPOOCBETUTEIbHbIE
puOOpPbI, HArpeBaTEIbHbBIE AIEKTPONPUOOPHI (IPUMEPHI), FIECKTPUUECKUE
MPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOBUTaTEb MOCTOSHHOTO TOKA),
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WCIIOJIB3YSI 3HAHMSI O CBOMCTBaX (PM3MUYCCKUX SIBICHUA M HEOOXOIMMBIC
(u3nuecKre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA U W3MEPUTCIHHBIC
npuboOpsl TIO CXeMaM © CXCMaTUYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHXPOMETP, THTPOMETpP, IBUTATEIb BHYTPEHHETO
CropaHusi, JJICKTPOCKOII, PEOCTaT), COCTABIATh CXEMBI JJICKTPUUECKHUX
IIeTNel ¢ MOCJIe0BATEIbHBIM U MapalUIeAbHBIM COSAMHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHMS DJIEMEHTOB AJICKTPHUSCKHX TIETIeH;

e TMPHUBOJWTH TMPUMEPhl  (HAXOAWUTH HWHPOPMAIMIO O  TPUMEPaAX)
NIPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B IOBCEIHECBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpU oOpalieHu ¢ IpudopamMu U
TEXHHYCCKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBESICHHS B OKPYIKAIOIIEH Cpejie;

e OCYIICCTBIATh IOWUCK HWHPOpPMANMK (DHU3UIECKOTO COJCpNKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWK W TyTEM CpaBHCHHS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH HH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

e HCIIOJIB30BaTh MPHU BBIMOJHEHUN YUCOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHBIE MaTepHAaIbI,
pecypcel cetu MHTEepHeT, BiageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO37aBaTb COOCTBEHHbIE MHCHMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHS,
0000mas uHMOPMAIMI0O M3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
colepKaHusi, B TOM 4YHCIE NYOJIMYHO TMPEACTABISTh PE3yJIbTaTh
POEKTHOW WJIM MCCIE0BATENIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONIb30BaTh HW3YYCHHBIM TOHATHMHBIA ammapaT Kypca (U3UKH,
COIMPOBOK/IaTh BBHICTYIICHHUE MPE3CHTAIIUEH;

e TMPHU BBHIMOJHEHWH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN (HU3UIECKUX
IIPOIIECCOB pacTpeiesisiTh O00S3aHHOCTA B TPYIIE B COOTBETCTBHH C
MIOCTABIICHHBIMU 3aJ1a4yaMU, CJICIUTH 32 BBHITIOJTHCHUEM TJIaHA JEHCTBUN U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBINM BKJAJ B
JeSITEBHOCTD TPYIIIIBI, BRICTPANBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IIPOSIBIISISI TOTOBHOCTD pa3periaTh KOH(QIUKTHI.

K xoHy o0yuenust B 9 kiacce npeiMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e HCMOJIb30BaTh TOHSTUSA: CHUCTEMa OTCYETa, MaTepualibHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOIr0 IBHKEHHUS, IepopMaius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U MEPErpy3Ku, LIEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJIO,
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LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YIbTPa3BYK, 3JEKTPOMAarHUTHBIC BOJHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JAJIbHO30PKOCTD,
CIIEKTPBI UCITYCKaHUs U TMOIJIOLIEHUs, alibda-, OeTa- U raMMa-u3Iy4deHus,
U30TOIIbl, S/IEPHAsi SHEPTreTUKA;

e paziIuuath SIBICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJUHEHHOE JBWKEHHE, CBOOOJHOE
NaJICHUE TeJl, PABHOMEPHOE IBUKECHUE MO OKPY>KHOCTH, B3AaUMOJECUCTBUE
TeJ, PEaKTUBHOE JIBI)KCHHUE, KoJieOaTelIbHOE JBWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIC KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHHUE
3ByKa, MPSIMOJIMHEUHOE PACIpPOCTPAHEHHUE, OTPAKECHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3jIOKEHHE OEJIoro CBeTa B
CIIEKTp UM CJOXKEHHE CIEeKTpPaJIbHBIX IIBETOB, JIMCIEPCUS CBETA,
€CTECTBEHHAs! PaJMOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpa
U3IIYYCHUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

e pacloO3HaBaTh TMPOSIBIICHHME M3YYCHHBIX (PU3NUECKUX SIBJICHUH B
OKpYyXKarolieM MHupe (B TOM YHclie (PU3NUYecKHe SIBICHHS B MPUPOJIC:
MPUJIMBBI U OTJIWBBI, JIBM)KEHUE TITIaHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUSATUE 3BYKOB >KMBOTHBIMH,
3eMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAaMH, 53XO, IIBETa Tell,
ONTUYECKUE SIBJICHUS B TPHUPOJIE, OUOJOTHYECKOE IEUCTBUE BUIUMOTO,
yIbTPA(UOJIETOBOTO ¥ PEHTTEHOBCKOTO HW3JIYYEHUN, eCTeCTBEHHBIN
pPaauoOaKTUBHBIN (HOH, KOCMHUYECKHE JIYUH, PATUOAKTHBHOE H3IIyUeHHE
NPUPOJAHBIX MHUHEPAJIOB, JICMCTBUE pPAJUOAKTUBHBIX HW3JIyUYCHUNW Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IMEPEBOJUTHh MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

e OIIMCHIBATh U3YUYCHHBIC CBOMCTBA TEN M (PU3HYCCKUE SBICHUS, UCIIOIB3YS
dbu3uYecKue BEIWYMHBI (CPEIHSIS W MTHOBEHHAas CKOPOCTh Tejla IIpH
HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHUE, MEPEeMEIICHUE, MyTh, YIriOBas
CKOPOCTh, CHWJIa TpPEHHUS, CUJa YOPYTOCTH, CHWJA TSIKECTH, YCKOPEHHUE
CBOOOJIHOTO IIaJICHHUS, BEC Tella, HUMITYJIbC TeJla, HWMITYJIbC CHIIBI,
MeXaHH4eckass paboTa M MOIINHOCTh, IOTEHIMAJIbHAs JHEPrus Tela,
MOJIHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS DHEPTHS CHKATOU
MPYXUHBbI, KHUHETUYECKAs DJHEpPrus, IOJHAs MEXaHWYeCKassh JHEPTUs,
MepUOoJ ¥ YacToTa KojeOaHui, JJIMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTeb MPEIOMJICHHUS CPEIbl), IPH OMHCAHUM
MPaBUJILHO TPaKTOBaTh (DU3WUYECKUM CMBICT HCIOJb3YEMbIX BEJIMYHH,
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0003HaueHusT U eAUHMIBl (U3MYECKUX BEIUYMH, HAaXOIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIIMYMHY C JPYTMMHU BEJIMYUMHAMU,
CTPOUTH I'pavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOWCTBA Ted, (U3UUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHs] PHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLIMIT CYNEPHNO3ULIUU CHUJI, TPUHLIMI OTHOCUTEeNbHOCTH [anumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MUMIYJIbCa, 3aKOHBl OTPAXKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsJOBOTO U MacCOBOI'O YHCEIl
OpU AJIEPHBIX PEaKUUsX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEMATHUYECKOE BHIPAKEHHUE;

e O0OBICHATH (PU3MUECKUE MPOLIECCHl W CBOWCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
OPUYUHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTh OOBsICHEHHWEe U3 2-3
JOTUYECKUX IIAroB C OMOpOW Ha 2—3 M3yUYEHHBIX CBOMCTBA (M3HMYECKUX
SABJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

e pemarb pacuy€THbIC 3aJayd (omuparouuMecs Ha CcuUcTeMy u3 2-3
YPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
YCJIOBHE, BBISABISITH HEJOCTAIOLIUE WM M30BITOUHBIE JaHHbBIE, BHIOMPAThH
3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE ISl pELIeHUs, TPOBOJAUTH PACUETHI U
OLIEHUBAaTh PEAJUCTUYHOCTb IOJIYYEHHOIO 3HAueHus (pusnmueckomn
BEJINYUHBL;

e pacrno3HaBaThb MPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh HpPHU TOMOIIU
(¢u3nYecKux METOJOB, HCIIOJIb3Ysl OMMCAHHUE HCCIIEJOBAHMS, BbBLICIATH
OpoBEpsiEeMOE  MPEIOJIOKEHHE, OLICHUBATh MPAaBUIBHOCTb MOpPSAKA
IOPOBEACHUS  MCCICAOBaHUS, JeJlaTh  BbIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUI U OIIBITOB,;

e IPOBOJUTH OIBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUN WU
(¢u3nyeckux CBOMCTB Tes (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPruM, 3aBHUCHUMOCTh IMepHoaa KojieOaHuN NpYKUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTBH OT
aMIUIATY Il MaJbIX KOJI€OaHUH, MPSAMOJIMHENHOE pacpOCTpaHEHUE CBETa,
pa3nokeHue Oeyoro CBeTa B CIEKTpP, U3YYEHUE CBOWCTB H300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHMsI INpeaMeTa B COOMparolen
NMUH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOATETILHO COOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
o0Opy/OBaHUs, OMNHCHIBAaTH XOJ  ONbITA W  €ro  pe3yabTaThl,
(opMyIMpPOBaTH BHIBOABL;
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e TIPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHHIA, OIpenemss
CpelHee 3HAaYeHHe U3MEpAEMON BeJIUYUHBI ((POKYCHOE paccTOosHUE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEHHUs
(u3MepuTenbHOro nMpudopa);

e TPOBOJUTH HCCJIECIOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIMYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEPEHHUH (3aBHCHMOCTH TMYTH OT BpPEMEHU
Ipyd pPaBHOYCKOPEHHOM IBMKCHHH 0€3 HavYalbHOW CKOpPOCTH, TMEepHoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHsI CBETA OT yIJia MaJeHUs W yriia MpeloOMIICHUs OT yria
NajJeHus): IJIAaHUPOBATh HCCIENOBAHHUE, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl TMOJYYCHHOW 3aBUCUMOCTHU
(¢U3NYECKNX BEIMYMH B BHUJE TaONHIl ¥ TPadUKOB, JENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

e TIPOBOJWUTH KOCBEHHBIC W3MEpPEHHUS (UINYCCKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE Teja TpU paBHOYCKOPEHHOM JBW)KCHUH,
YCKOpEHHE CBOOOMHOTO MajeHUs, KECTKOCTh MPYKUHBI, KOA(DHIMEHT
TPEHUsSI CKOJNBXKCHHWsS, MEXaHWdyeckas paboTa W MOIIHOCTh, YacToTa M
nepruoa  KoJeOaHWH MaTeMaTHYeCKOro U MPYKWHHOTO MAasTHUKOB,
ONTHMYECKass Ccuja CcOoOMparolell JMH3bl, PaJUOAKTUBHBIA  (OH):
IUIAaHUPOBaTh WU3MEPEHUs, cOOUpaTh SKCIEPUMEHTAIbHYI YCTaHOBKY M
BBITIOJIHATD U3MEPEHMUsI, CIIeAys NPEUI0KEHHON MHCTPYKLUHU, BBIYUCIATH
3Ha4YCHHE BEJIMYMHBI U aHAIU3UPOBAThH MOJYUYEHHBIE PE3YJIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHMIA;

e COOMIONATH MpaBUiIa TEXHUKH OE30MIaCHOCTH IIPH paboTe ¢ 1abopaTOPHBIM
000pyTI0BaHUEM;

e pa3iIMyaThb OCHOBHBIE TPU3HAKU HU3YUYCHHBIX (U3MUECKUX MOJEIEeH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUYEYHBIH HCTOYHMK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMma, HYKJIOHHas
MO/JIeIb AaTOMHOT'O SI7Ipa;

e XapaKTepHU30BaTh MPHUHLHUIIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX OmucaHus (B TOM YHCIE:
CHHUJIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKerTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, OINTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (PU3MUECKUX SIBICHUA M  HeoOXomumble (U3NYECKUE
3aKOHOMEPHOCTH;

e HCHOJB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKHU H3YYCHHBIX TEXHHUECKHUX
YCTPOWCTB, U3MEPUTENBbHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOILIECCOB
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IpU pPEIICHUH YYeOHO-IPAKTHUECKUX 3a/ady, ONTHYECKUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie U cOOUparoLIeH JIUH3E;

e IMPHUBOAWUTH MNpUMEpPhl  (HAXOAWUTh HHPOpPMALHKIO O  HOPUMEPAX)
MPAKTHYECKOTO HUCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KU3HU 151 oOecrieueHus: 0e30MacHOCTU NpU OOpalleHuH ¢ IpudopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXpPAHEHUs 3A0pPOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI0 TOBEICHUS B OKPYXKAIOLIEH cpene;

e OCYWIECTBIATh TMOUCK HMHPOpMALMK (DUIUUYECKOTO COJAEpkKAaHUS B
WNuTepHere, caMoCTOSATENBHO (HOPMYIUPYS MOUCKOBBIN 3a1poc, HAXOAUTh
NyTHU ONpeNeNeHus: JTOCTOBEPHOCTH MOJIYyUYeHHON MH(OpMAaIMi Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIBHBIX HICTOYHUKOB;

e WCIOJB30BATh MPH BHITIOJHEHUH yUEOHBIX 33JlaHUN HAYyYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3MYECKOrO  COJEp)KaHUs, CIPaBOYHbIE MaTepHallbl,
pecypcbl cetn VIHTEpHET, BIafeTh MpUEMaMi KOHCIICKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHMS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpIKaHUS,
nyOIMYHO MPEACTABIATh PE3yabTaThl MPOSKTHON MIIM UCCIEI0BATEICKON
NESTeNbHOCTH, HpPU O3TOM TIPaMOTHO  HCIIOJNb30BATh  HU3YYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesna (U3MKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IIpe3eHTaluue ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

IlesieBble OpUEHTHPBI Pe3yJbTATOB BOCIHUTAHNS HA YPOBHE OCHOBHOIO
o01rero od0pasoBaHus.

IlejieBbIe OPHEHTHPHI

I'paiknanckoe BocnuTaHue

3HaOIMi WM OPUHUMAIOLIIMNA CBOIO POCCHMCKYIO TIPaKJAaHCKYI0 IPUHAIIEKHOCTh
(MIEHTUYHOCTh) B MOJUKYJIBTYPHOM, MHOTOHAIIMOHAJIbHOM M MHOTOKOH(ECCHOHATLHOM
pOCCHUICKOM 00I111eCTBE, B MUPOBOM COOOIIIECTBE.

[Torumaromuii conpu4acTHOCTh K MPOILIOMY, HacTosieMy u Oynymemy Hapojna Poccuw,
TBICSYENIETHEN HMCTOPUM POCCUICKONM TOCYIapCTBEHHOCTH Ha OCHOBE HCTOPHYECKOIO
IIPOCBELICHUS, POCCUICKOTO HAIIMOHAJIBHOTO UCTOPUYECKOTO CO3HAHMS.

[IposBisArOmKN yBaxK€HUE K TOCYAApPCTBEHHBIM CUMBOJIaM Poccuu, npaziHuKam.

[IposiBnsitominii  TOTOBHOCTh K  BBINIOJIHEHUIO 0Osi3aHHOCTEN TpaxaaHuHa Poccum,
peaiM3alii CBOMX TpaKJAaHCKUX MpaB U CBOOOJ MPH YBAKEHUHU IMpaB M CBOOOJ, 3aKOHHBIX
WHTEPECOB APYTUX JIFOAEH.

Bripaxkatomuii HempusTHe JI000H TUCKPUMHUHAIMKM TPaXkJaH, MPOSIBICHUN 3KCTPEMU3MA,
TeppopH3Ma, KOPPYMIHH B 0OIIECTBE.

[IpuHuMmaromuii yyactue B KM3HU Kiacca, o0IieoOpa3oBaTelbHONW OpraHu3ald, B TOM
YUCI€ CaMOYIpAaBJICHUW, OPUEHTHUPOBAHHBIM Ha y4acTHE B COUMAIBHO 3HAYUMOU
JESITEIIbHOCTH.

IlaTpuoTHYecKoe BOCIUTAHUE

Co3Haroluii CBOI0 HAIMOHAILHYIO, STHUYECKYIO TTPUHAICKHOCTh, JIFOOSIINN CBOW HApPO,
€ro TpaJuluH, KyJIbTypYy.

[IposBrnsromuil yBa)KCHHUE K UCTOPUYECKOMY M KyJIbTYPHOMY HACIEIHIO CBOErO M APYrux
HapoaoB Poccun, cuMBoiam, pa3gHUKaM, MAMATHUKAM, TPAIULUAM HApOAOB, IPOKUBAIOIINX
B POJITHOM CTpaHe.

[IposiBisromnii UHTEPEC K MO3HAHUIO POJHOTO S3bIKA, HCTOPUU MU KyJIbTYPBI CBOETO Kpa,
CBOEro HapoJa, Apyrux Haponos Poccumn.

3HAOMMUN U YBaKAIOUMA TOCTHXKEeHUs Hamed Pomunel — Poccuu B Hayke, MCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX, OOEBbIC MOJBUTM M TPYIOBBIE JOCTH)KEHHUS, '€POEB U 3ALIUTHUKOB
OteuecTBa B MPOLUIOM U COBPEMEHHOCTH.

[IpyHMMaromuii yyacTe B MEPOIPUATHAX NAaTPUOTUYECKOM HAIIPaBICHHOCTH.

/lyXOBHO-HPaBCTBCHHOE BOCIIHTaHHE

3HAOIUKA ¥  yB&KAOIIUNA  JAYXOBHO-HPABCTBEHHYH  KYyJIbTYPYy CBOEr0  HapoJa,
OPHUEHTHUPOBAaHHBIM Ha JyXOBHBIE LIEHHOCTH M HPAaBCTBEHHBIE HOPMBI HapoaoB Poccuw,
poccuiickoro ooOmiecTBa B CUTYalMsIX HPAaBCTBEHHOIO BbIOOpa (C y4éTOM HallMOHAJIBHOM,
PEITUTrHO3HON MPUHA/IIEKHOCTH).

BeIpakaromuii TOTOBHOCTB OLIEHUBATH CBOE MOBEJCHHUE U MTOCTYIKH, [IOBEIEHUE U TIOCTYIIKH
JPYTUX JIOAEH ¢ MO3ULNN TPAAULIMOHHBIX POCCUNCKUX AYXOBHO-HPABCTBEHHBIX LIEHHOCTEN H
HOPM C Y4E€TOM OCO3HAHUS MOCIEACTBUHI MOCTYIKOB.

Belpakaroluii HENpUATHE AHTUTYMAaHHBIX M AaCOLMAIBHBIX IOCTYNKOB, IOBEICHUS,
IIPOTUBOPEYAIINX TPAAUIIMOHHBIM B POCCHM lyXOBHO-HPAaBCTBEHHBIM HOPMaM U IICHHOCTSIM.

Co3Hatomuii  COOTHOIIEHHE CBOOOABI M OTBETCTBEHHOCTH JIMYHOCTH B  YCIOBHSX
WHAWBUIYAIBHOTO ¥ OOIIECTBEHHOTO  TNPOCTPAHCTBA,  3HAUYe€HHE U LIEHHOCTb
MEKHALIMOHAJILHOTO, MEKPEIUTHO3HOIO COTJlacus JIIoAEH, HapoaoB B Poccuu, ymerommuit
00IIaThCs € JTIOIBMU Pa3HBIX HAPOJIOB, BEPOUCIIOBETAHUH.

[IposiBisirolinii  yBa)K€HHE K CTApUIMM, K POCCUMCKUM TpPaJUIMOHHBIM CEMEWHBIM
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LEHHOCTSIM, MHCTUTYTYy Opaka KakK COI03y MYKUMHBl M JKEHIIUHBI Ui CO3JAaHUS CEMBH,
POKICHUS ¥ BOCIIUTAHHS ETEH.

[IposiBnstOmNiT HHTEPEC K YTCHHUIO, K POAHOMY SI3BIKY, PYCCKOMY SI3BIKY M JIUTEpAType Kak
YaCTH IYXOBHOM KYJIBTYpPBI CBOETO HAPOJa, POCCUICKOTO 00IIeCTBa.

JcTeTHYeCKoe BOCIMTAHHE

Bripakaromuii moHMMaHHe IIEHHOCTH OTEYECTBEHHOTO M MHUPOBOTO MCKYCCTBA, HAPOIHBIX
TpaIUIHiA U HAPOJHOTO TBOPUECTBA B UCKYCCTBE.

[IposiBRsOmUE  SMONMOHATFHO-UYBCTBEHHYIO  BOCHPUUMYUBOCTG K pPa3HbIM  BUAaM
WCKYCCTBA, TPAIUIMSIM U TBOPYECTBY CBOETO W JIPYTUX HApPOJIOB, TOHUMAaHUE WX BIMSHHS Ha
IIOBEJICHUE JIIOACH.

Co3Haromuii  poib XyJOXKECTBEHHOW KYJIbTYpbl KakK CpEICTBA KOMMYHHMKAUU U
CaMOBBIPQ)XEHUSI B COBPEMEHHOM OOIIEeCcTBE, 3HAYEHHWE HPABCTBEHHBIX HOPM, ILIEHHOCTEH,
TpaJIMLINi B UCKYCCTBE.

OpureHTHPOBAaHHBI Ha CaMOBBIPA)KEHHE B Pa3HBIX BUAAX HCKYCCTBA, B XYJIOXKECTBEHHOM
TBOPYECTBE.

du3uyeckoe BOCMUTaHHME, (POPMHPOBAHUE KYJHTYPHI 310POBbS M IMOLMOHAJIBLHOIO
Os1aronosyqusi

[TornMarommii IEHHOCTh JXU3HU, 3J0POBbS M 0E30MaCHOCTH, 3HAUCHHE JINYHBIX YCHIIMHA B
COXPAaHEHUHU 3/I0pOBbS, 3HAIOIIMN U COONIONAIONIMN TpaBuiia OE30MacHOCTH, OE30MacHOro
MOBEJICHHUS, B TOM YHCJI€ B UHPOPMAIIMOHHOM CpeIe.

Bripaxkaromuii ycTaHOBKY Ha 370pOBBIA 00pa3 >KU3HU (30pOBOE MHTAHUE, COOIIOJCHHE
TUTUEHWYECKUX TIPaBWI, COAJaHCHPOBAHHBIA PEXUM 3aHATHH M OTIBIXA, PETYIAPHYIO
(bu3HYECKyI0 aKTUBHOCTD).

[IposiBnsitominii  HEMpHUATHE BPEOHBIX NPHUBBIYEK (KypeHHUs, yNOTpeOJIeHHs] aJlKoroJs,
HapKOTHKOB, UTPOBOM U MHBIX (JOPM 3aBUCHUMOCTEN ), TOHMMaHUE WX TIOCIEeICTBUMN, Bpeaa i
(U3MYECKOTO U MCUXUYECKOTO 3/I0POBBSI.

YMermuii 0co3HaBaTh (U3UYECKOE M SMOIMOHAIBHOE COCTOsIHUE (CBOE M APYTHX JIFOJICH),
CTPEMSILIUICS YIPABIATh COOCTBEHHBIM 3MOIIMOHAIBHBIM COCTOSTHUEM.

CriocoOHBIM  amanTHpPOBaTHCS K MEHSIOUIUMCS  COLMAIbHBIM, HWHGOPMAIMOHHBIM H
MIPUPOJIHBIM YCIOBHSIM, CTPECCOBBIM CUTYAIUSIM.

TpynoBoe BocnuTanue

YBaxaromuii Tpyz, pe3yJibTaThl CBOEro Tpyaa, TpyAa JPYrux JItoIe.

[IposiBsirominii UHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO TpodeccHil U Tpylna pa3iuyHOTrOo
poja, B TOM YHCJIie HA OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUIA.

CozHaomuil BaXHOCTh TPYA0Jt00usi, 00ydeHUs] TPYyIy, HAKOIUJICHUS HAaBBIKOB TPYAOBOMN
JEeSITEeNbHOCTH Ha MPOTSHKEHUH JKU3HU I YCIEIHON MpodeccnoHallbHOM camopeanu3aiuu B
poccuiickoM O0IIIecTBe.

VYyacTBylOIMiI B  pElIEHUH NPAKTHUUECKUX TPYAOBBIX Jel, 3axady (B CEeMbe,
o011eo0pa3oBaTeIbHOM OpraHu3alli, CBOEH MECTHOCTH) TEXHOJIOTHMYECKONW M COLMaIbHOU
HAIMpPaBJIEHHOCTH, CIIOCOOHBIM HWHHUIIMUPOBATH, IJIAHHUPOBATH U CaMOCTOSITEIBHO BBIMOJIHATH
TaKoro poJia e TEIbHOCTb.

Beipaxaromuii TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO HHIMBUAYaIbHOU
TpPaeKTOpUU 0O0pa30BaHUS M SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
HMHTEPECOB, MOTPEOHOCTEH.

IKOJIOTHYECKOe BOCIMTAHHE

[Tonumaromuii 3HayeHHe U TJI00AJBHBIN XapakTep 3KOJOTMYECKUX MpolseM, MyTed HxX
peleHus], 3Ha4YeHNne YKOJIOTMYECKON KyIbTYphl YeJIOBEKa, 0OIIeCTBa.

Co3Hatomuii CBOIO OTBETCTBEHHOCTh KaK TpaKJaHWHA M MOTpPeOUTeNnss B YCIOBHIX
B3aMMOCBSI3U NPUPOTHON, TEXHOJIOTUYECKON M COLIMAIBHOM cpe/l.

Bripaxkaronuii akTHBHOE HENPUATHE JeWCTBUI, MPUHOCAIINX Bpe]] IPUPOJIE.
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OpueHTHPOBAaHHBIII Ha NPHUMEHEHUE 3HAHUM ECTECTBEHHBIX M COLMAIbHBIX HAyK s
pelieHys 3a1a4 B 00JacTU OXpaHbl IPUPOJIbl, IUIAHUPOBAHUS CBOMX IOCTYNKOB M OLIEHKU MX
BO3MOYHBIX ITOCJIEICTBUI AJISl OKPY)KAIOLEN CPEIb.

VYyacTByromuii B IPAKTUYECKOM  JEATEIBbHOCTH
HaIPaBJIEHHOCTH.

IleHHOCTH HAYYHOI'O NO3HAHMS

Boipaxkaromuii 1mo3HaBaTeIbHbIE WHTEPECHl B Pa3HbIX MPEAMETHBIX OOJIACTAX C Y4€TOM
MHJUBUAYAJIbHBIX HHTEPECOB, CIOCOOHOCTEN, JOCTHKEHUM.

OpuEeHTHPOBAHHBII B JEATEIIBHOCTM HA Hay4yHble 3HAHUS O IMpPHUPOJAE U OOIIECTBE,
B3aMMOCBS35X YEJIOBEKA C MPUPOJIHON U COUUAIIBHON CPEIION.

Pa3BuBaroiuii HaBbIKM KUCIIOJIB30BAHUS PA3IUYHBIX CPEJICTB MO3HAHMS, HAKOIIJICHUS 3HAHUMN
0 MHUpe (S3bIKOBas, YUTATENbCKAs KyJIbTypa, IEATEIbHOCTh B MH(POPMALMOHHOM, 1UPPOBOI
cpene).

JleMOHCTpUpYIOIIMK HaBbIKM HAOIIOACHUN, HAKOIUJIEHUS (AKTOB, OCMBICIECHHS OIBITa B

DKOJIOTUYECKOM, IPUPOJOOXPAHHOU

€CTECTBEHHOHAy4YHOW W  TYMaHHUTApHOW  OO0NacTsIX  TMO3HAHUSA,  HCCIIEOBATEIHCKON
NESITETHHOCTH.
7 KJIACC
KoanuecTBo
Ne HaumeHoBaHue pa3aeioB u 4ACOB daekTpoHHble (LU poBbIE)
n/n TeM NMPOrpaMMbl B oOpa3oBaTe/ibHbIE pecypchl
cero

Pa3znen 1. ®usuka v €€ posib B MO3HAHUM OKPY:KAOIIEro MUpPa

1.1 dusnka - Hayka 0 IIPUPOIE 2 bubmmorexa LOK
' K PHPOsL https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2
HBHHCCKHIE BEJMHHIBL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METOT 5 bubnuoreka [IOK
' MTO3HAHUS https://m.edso00.ru/7f416194
Hroro mno pazueny 6

Paznea 2. IlepponayajibHble CBeIeHUS O CTPOEHUHU BelllecTBa

2.1 CTpoeHue BelecTBa 1 bubmorera I[JOK
' P - https://m.eds00.ru/7f416194
99 JIBY>KeHUE U B3aMMOICHCTBHE 5 bubnuorexa [JOK
' YaCTHUIl BEIIECTBA https://m.edsoo.ru/7f416194
53 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
Utoro mo pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bubmunorexa LIOK
3.1 M 3
CHAHHICCKOT ABHACHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 bubmunorexa LIOK
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https://m.edso0.ru/7f416194
bubmunoreka LIOK
. .B 14
33 (una. Buget o https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
apienue. Ilepenaua
4.1 I[alf;e}illfa TBE p IiML:/I TeJaMu 3 bubmorexa HOK
' A PA ’ https://m.edso00.ru/7f416194
KHUIOKOCTSIMHU U ra3aMHnu
bubmauoreka IIOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOCGCpHOE JaBICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH W ra3a Ha 7 bubnuotexa [JOK
' MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHeprus
bu6moreka [IOK
A P
> 460Ta H MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5
POCTBIC MEXATHIMET https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.3 M 4
CXAHMHACCIad SHEpritt https://m.eds00.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
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8 KUIIACC

KoaunuecTBO
Ne HaumeHnoBaHue pa3jesioB 4ACOB DJIeKTpOoHHbIE (HHU(PPOBBIE)
n/u U TeM NMPOrpaMmbl o0pa3oBaTejibHbIE PeCypChl
Bcero
Pa3znea 1. TenyioBblie IBJeHUS
11 Ctpoenue u CBOICTBa v bubnuotexa [JOK
' BEIECTBA https://m.edso0.ru/7f4181ce
bu6mmoreka [IOK
1.2 TemmoBwIe TPOIIECCHI 21
pout https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28

Paznen 2. DiekTpuyeckue 4 MATHUTHbIE SABJICHUS

DneKTpUUYecKue 3apsiibl.

I10 ITIPOTPAMME

2.1 3apsHKeHHBIC T B UX 7 bubmorexa HOK
' P . https://m.edsoo.ru/7f4181ce
B3aMOJACUCTBUC
ITocTosHHBIH bu6mmoreka [IOK
2.2 . 20
AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHutHbie ApJicHiA 0 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 68
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9 KUIIACC

HaumeHnoBaHue KoauuecTBO
Ne DJIeKTpOHHbIe (LM(pPPOBbIE)
pa3eyioB M TeM 4acoB
n/n o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl Bcero
Paznen 1. Mexanun4yeckue iBJICHUSA
11 MexaHn4decKoe IBIKCHHE 10 bubmnoreka LIOK
' U CIIOCOOBI €ro ONMUCaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 BsanmoneiicTeue Te 20
HMOACHCTBIC TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUSI 10
P https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40

Paznen 2. Mexanndeckue KoJIeOAaHUA U BOJIHBI

Mexanndeckue bu6mmoreka [IOK
2.1 7
KoJIeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHu4eCKUe BOJTHBI. 8 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3znen 3. DileKTPOMATrHUTHOE 1OJIE€ M DJIEKTPOMATrHUT

HbI€ BOJIHBI

DJIEKTPOMArHuTHOE MOJie

3.1 1 DJICKTPOMarHUTHHIE 6 bubmorexa [TOK
' P https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
41 3aKOHBI pacpOCTpaHEHUs 6 bubmuoreka [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
4. JIMH3BI ¥ ONITHYCCKHE 6 bubnuorexa [JOK
' npubopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Oemoro cBera 3 bubnuorexa [JOK
' B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3pnen 5. KBanToBble siBieHUs
Hcnyckanue u
51 MOTJIONIEHUE CBETa 4 Bubmmorexa [IOK
' o https://m.edsoo.ru/7f41a4a6
aTOMOM
b K
5.2 CrpoeHue aTOMHOTO siapa 6 nomaorexa [10

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

. o 7
53 /ICPHBIC peaiiiin https://m.edso0.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. IloBTopuTe/ibHO-0000 a0 M MOYJIb

[ToBTOpEHUE N

6.1 00001IeHNE COACPKAHS 9 bubmmoreka [JOK
' Kypca ¢usuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
Wroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB 102
I10 I[TPOI'PAMME
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