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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAlOIIMXCS W OPTaHU3alMI0 H3y4YeHUs
bU3MKM Ha JEATEILHOCTHOM OcHOBe. B mporpamme mo (u3uKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOpA3YyIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TTPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruei, acTpoHomMued u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOTYyYEHUs TOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUEeCKOTo O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne ¢usukn Ha 0a30BOM ypOBHE MPEAINOJAraeT OBJIAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIIPETUPOBATH JIAHHBIC U UCIIOJIB30BaTh HAYYHBIE 10KA3aTEIbCTBA
JIJIS1 TIOJTYYEHHUSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn MunucrepcrBa npocsemienust Poccuiickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

e IPUOOPETEHHE HHTEpPEca U CTpEeMJICHHS OOydYaloImUXCsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHEC TPEICTABICHUNA O HAYYHOM METOJE TO3HaHWs U (HOPMUPOBAHHE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

 popMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3YYCHHUS OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e popMUpOBaHUE TMPEACTABICHUA O PO (U3UKU JUISI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oynymieit
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmxeHue 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO

oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

e MPUOOPETEHNE 3HAHUM O JUCKPETHOM CTPOCHMHM  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MarHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

o MPUOOpPETEHNE YMEHUUN ONMUCHIBATH U OOBACHATH (DU3UYECKUE SIBIICHUS C
UCIOJIb30BaHUEM MOIYUYECHHBIX 3HAHU;

¢ OCBOCHHE METOJIOB pEHICHHs] TMPOCTEHIIMX pacy€THBIX 3amad ¢
UCTIOJIb30BaHUEM duzngeckux Mojiene, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHI HAOIIO/AaTh MPUPOJHBIC SIBJICHUS U BBIMOJIHSATH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLKMEe (U3HUUECKOrOo COAEpH aHUs,
BKJItOYasi THPOPMAIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIY;

¢ 3HAKOMCTBO cO cepamu npodeccuoHaabHON eSITEIHHOCTH, CBI3aHHBIMU C
¢u3MKONW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH  Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOIEro
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Henenmo).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pabOT U OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAK0IEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenune Qu3nmdeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHO-HaY4YHBIM METOJI TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBBIE, JJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SBJICHUSL.

2. ®duznueckue nMpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpepeneHue EHBI ASIEHUS Kbl U3MEPUTEIHHOTO MpUOopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3Mepenue temrieparypbl IIpM MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3bI: JATBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. C(CBSA3b CKOPOCTHM JABWKEHHS YaCTHL C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBieHUi,  OOBACHAIOIIMXCA ~ HNPUTSDKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUII BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJOM PSAOB (C  HCIONIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBI)KEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuila Kak XapakTepucTHUKa B3auMojaeiucTBUs Teil. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOnronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIApUKa B KUIAKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jiajee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIBbKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, NEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTshkeHHs (medopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIIICHUST ¥ YBEIUYCHUS aBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmneparypbl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ uapaBinuecKue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoOCybl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCThH BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCJOBHME IUIaBaHUs TeJ: IJIABAHWE WJIW MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIAKOCTH.

Jlabopamopuwvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [lpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUUAIbHAS  DHEPTHS.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJI HakTOHHOM MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUM.
8 KVIACC

Paszgea 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BemecTBa. Macca u pasmepsl aTOMOB M MOJEKYJ. OINBITEI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHNS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOKEHUW MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaurBaHUE U KaOWUISIPHBIE ABJIEHUS. TEnI0BOe paclIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpPrHM:
Teruionepesaya 151 COBEpILECHUE paboTHI. Buner TEIUIONIEpEAAUH:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomuuectBo TemoThl. YiaeinpHasd TEIUIOEMKOCTHL BelecTBa. TeIIoOOOMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBienue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMOC(hEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLCHUS YJHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.
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Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysun.

HaOmnroieHue sIBJICHUI CMauMBaHUs M KaIWUIAPHBIX SBJICHUM.
HaOmnroieHre TeII0BOro paciupeHus TeJl.

V3MeHeHre AaBJICHUS Ta3a NpH M3MEHEHWH 00bEMa W HarpeBaHUM WU
OXJIQXKICHHH.

[IpaBuia U3MEpEHUS TEMIIEPATYPHhI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIicHHH paOdOTHI BHESIITHUMH CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. HabmoieHue nocTossHCTBa TEeMIEPATYPhI NIPH TJIABJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, >KHIKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJTOHE HITTPUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUS W OXJIAKICHHS.

[IpoBepka rUMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIIePaTyPhI.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Tertonepeaayn U paboThl BHEITHUX CHJI.

HccnenoBanre sBIEHUS TEIUIOOOMEHA IPH CMEIIMBAHWUM XOJIOTHOW M
ropsiueu BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HarpeThiM METAJUTMUYECKUM LIMITHHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCrnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MUIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiioB. B3aumonericTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsJI0B U PACCTOSTHUS MEKY TEIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHimn
CYIIEpPIIO3ULIMH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
M cTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHBIICHHE BeElIECTBA. 3akoH OMma
o ydactka nend. llocnegoBarenbHoe W mapauieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DOneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYCHUE JJIS )KU3HU Ha 3eMIle.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. MCmoib30BaHUWE BJIEKTPOJABUTATEIIEN B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUY HAa BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTPUYECKHUX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIEeKTPOCTAaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. 'a3oBB11 pa3psa.
. U3mepenne cuibl TOKa aMIEPMETPOM.
. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS! BOJIbTMETPOM.
. Peocrar 1 marasuH COpOTHUBIICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpPaBJIICHUS HWHAYKIAOHHOTO TOKAa OT YCIIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO OHJIEKTPU3AlMKM Tel WHAYKIUMEHW U TpHu
COIIPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JADJICKTPUKHU.

COopka u mpoBepka paboThI NEKTPUIECKOM I[EMU MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HAMIPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYLIETO 4YE€PE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBJIICHUS TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIECI0BATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAICTBHOM COCIUHEHUU
pE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YE€PE3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJECUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO MOJISI IOCTOSHHBIX MAarHUTOB MPU  UX
O0OBEAMHEHUH U pa3/IeTICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TIOJIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS DJJICKTPOMArHUTHOW HMHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBmkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH Herorona. Tperunii 3akoH HprotoHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynsc tena. IsmMeHeHne umiynbea. MImynbsc cuiibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cWil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou NnpyxuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HalnroneHue MexaHMueCcKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPAEKTOpPUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIIBHO PAa3HbIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JBH)KEHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI TeJla OT MAacChl TeJla U JICMCTBYIOIIEH HA HETO
CHJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUM TEJL.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[Iepenaya uMnysibca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBanHus IHEPTUM MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHre UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
HabGmronenne peakTHBHOTO JIBHYKCHHS.

CoxpaHeHre MEXaHHMUECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOW YHEPTUU MPU IBUKECHUU TEJIa MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUXKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kKodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TP MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BoiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.
PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuwie pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTHU Tepuosia KoeOaHUil MOABEIIEHHOIO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl TIpy3a, MOJBEIICEHHOTO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojna  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkana »sneKTpoMarHUTHBIX BOJIH. Mcmoib3oBaHHE
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBA
CBETa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBass  mogmenp  cBera.  Hcrounmkm — cBera.  [IpsamosmmHenHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpelomieHus cBera. llonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKONIa M Tejeckona. ['ma3 kak omnrThyeckas cucteMa. bin30pykKocTh H
JaJIbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[TonyueHnne n300pakeHUM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparoreit JInH3e.

XoJ yder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [TomydyeHue 6e10ro cBETa MpHU CI0KEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jyya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. Ilomydenue n3006paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIEKTP.

7. OmBITBI MO BOCTIPUSITHIO LIBETAa MPEAMETOB MPH WX HAOIIOIEHUU dYepes
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inydenus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msorombsl.  PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MacChl W 3Hepruu. Peakuum cuHTE3a U
nenenus anep. Mcrounuku sneprun CoiHIA U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUUW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3Iy4eHUS U HOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINUX U3TyYEHU.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnromeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoOHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJISl CUCTeMAaTHU3alluu
u  0000mIeHWS TPEIMETHOTO  COACpXKAaHWA W OMNbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (u3uke s o0ydaromuxcs,
BBIOpABIINX ATOT Y4EOHBII peAMET.

[Ipy M3y4eHUH TAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMAaTHU3UPYIOTCS BUJbI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (hU3HUECKUE
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO NEATEIBHOCTHBIM XapaKkTep JAHHOTO pas3fielia pealu3yercs
3a cu€T TOro, 4To OOYyYalolIWecs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(uznyecKue BICHMS B OKPY KAIOILIEH MPUPOJE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YyuCIie 715 IPOBEPKU TMIIOTE3 U MOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTUI, HAIIpUMEP, IPAKTUYECKOTO UCIIOIb30BaHUS PA3IIMYHBIX HCTOUHHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJOB
HHEPIUU.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

W3yyenne ¢Gu3WKM HAa YpOBHE OCHOBHOTO OONIEr0 OOpa3oBaHUs HAIMpPaBICHO Ha JOCTH)KCHHE JHWYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanus y oOydaromierocs OyayT

C(bOpMI/IpOBaHBI CICAYIOIHC JTUIHOCTHBIC PC3YJIbTAThI B HaCTH!

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

— IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3UYECKOI HAyKU;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYKJIEHUU OOLIECTBEHHO 3HAUMMBIX M ATHUECKHUX MPOOJIEM, CBSI3aHHBIX C
NPaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAHUE BAXKHOCTHU MOPAJIbHO--3TUYECKUX MMPUHILIMIIOB B AEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAayKH: €€ TapMOHHYHOTO IOCTPOEHUs, CTPOTrOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IICHHOCTH (U3NYECKOW HAyKH KakK MOIIHOTO HMHCTPYMEHTa IO3HAHMS MHpPa, OCHOBBI Pa3BUTHS
TE€XHOJIOTMH, BAJKHEUILIEN COCTABIAIOIIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, MHTEPECA K UCCIEA0BATEIbCKOM IEATEIbHOCTH;

5) gpopmupoBaHusi KyJbTYPbI 310POBbsI M IMOIMOHAJIBHOI0 0JIATOIIOTy M

— OCO3HaHUE LIEHHOCTH 0e30MacHOTro o0pa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BaXXHOCTU MpaBUII

0e301acHoOro IMOBCACHHA HA TPAHCIIOPTC, Ha AOpOorax, € JJICKTPHUYCCKHM H TCIIJIOBBIM 06OPYI[OBaHI/IeM B JOMaIlIHUX
YCIIOBUAX;



— c(OpMUPOBAHHOCTh HaBbIKa pe(JICKCUH, MPHU3HAHHE CBOECTO IMpaBa Ha OMMOKY M TaKOro JK€ TpaBa y JAPYroro
YeIIOBEKa;

6) TPy10BOI0 BOCTIMTAHMS:

— aKTHBHOE y4YacCTHE B PCIICHUM TPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTelIbHON OpraHHW3alllH, Topoja,
Kpast) TEXHOJOTUYECKON M COIMAILHON HAIPABICHHOCTH, TPEOYIOIIUX B TOM YHCIIC U (PU3UICCKUX 3HAHUN;

— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO TPO(ECCHiA, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

— OpHUEHTaIMsi Ha MpPUMEHEHHE (U3NYECKUX 3HAHUN IS pelieHus 3a7ad B OOJACTH OKpYXKAIoIIed Cpeibl,
TUTAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCJIEACTBUH JIs1 OKPY>KAIOIIEH CpeIbl;

— OCO3HAHUE TI00ATBHOTO XapaKTepa dKOJOTHICCKUAX TPOOJIEM U ITyTEH UX PEIICHMS;

8) ajanTanuu K M3MEHSIONIUMCS YCJIOBUSIM CONMAIbHOW M MPUPOIHOI Cpeabl:

— TOTpeOHOCTh BO B3aMMOJICUCTBUM IPHU BBIMOJHEHUU HCCIECTOBAHUNA M MPOEKTOB (M3HUECKOM HAIPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM JAPYTHX;

— TIOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JCSITEIIbHOCTD;

— TMOTpeOHOCTh B (HOPMHUPOBAHMM HOBBIX 3HAHUN, B TOM uucie (GOPMYIHPOBATH WJEH, TOHSTHS, TUIIOTE3bI O
bu3nUecKuX 0ObEKTaX U SIBICHUSIX;

— OCO3HaHUE JACPUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0071aCTH (PU3UKH;

— MJIAHUPOBAHKE CBOETO PA3BUTHS B MIPUOOPETEHUU HOBBIX (DM3HUECKUX 3HAHUM;

— CTpEeMJICHHE aHaJIM3WPOBATh W BBIABIATH B3aMMOCBS3M IPHUPOJILI, OOIIECTBA W SKOHOMHKH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DU3UUCCKUX 3HAHU;

— OIICHKA CBOUWX JICUCTBHI C YYETOM BIIMSHUS HA OKPY>KAIOIIYIO CPETy, BO3MOKHBIX TI100aTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbBTATBI



B pe3ynbTaTe 0cBOEHHS MpOrpamMmbl 1o PU3uKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y o0ydvaromierocst OyayT
chOpMHPOBAaHbI MeTAMNpPeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC NEHCTBHSI,
KOMMYHUKATHUBHBIE YHUBEPCAIbHbIC YU€OHbIE ICUCTBUS, PETYIITUBHBIC YHUBEPCAIbHbIC YU€OHbIE ICUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Bba3oBble Jioruyeckue 1eiicTBUS:
e BBISIBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MMPU3HAKNA O0BEKTOB (SIBJIICHHN);
e YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(PHUKAIINN, OCHOBAHHMS JIJI1 000OIICHUS U CPaBHCHUS;
e BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpUBAEMBbIX (haKTax, TAaHHBIX U HAOIIOJECHUSIX, OTHOCSIIUXCS
K (PU3NYECKUM SBJICHUSIM;
¢ BBISIBJISITh TIPUYHHHO--CJICICTBCHHBIC CBSI3M NPHU M3YYCHHH (DU3MYECCKUX SBICHUU W TPOIECCOB, JCIATh BHIBOJBI C
WCITOJIb30BAaHUEM JIEAYKTUBHBIX M WHAYKTHUBHBIX YMO3AKIIOYCHHWH, BBIJIBUTATh THUIIOTE3BI O B3aMMOCBS3SIX
(U3UYECKUX BEIMYHH,
e CAMOCTOSITEILHO BBIOMpATh CIOCO0O pelieHus y4eOHoU ¢u3nueckoi 3ajaun (CpaBHEHHE HECKOJIbKUX BApUAHTOB
pereHusi, BLIOOp Hanbosee MOAXOSIIET0 C YYETOM CaMOCTOSATEIHHO BBIJICTICHHBIX KPUTEPHUEB).
Bba3oBble uccienoBaTeIbCKHE 1€ CTBUS:
¢ ICTIOJIL30BATh BOMPOCHI KaK UCCIICIOBATEILCKHI HHCTPYMEHT TIO3HAHUS;
e IPOBOJIUTH 1O CAMOCTOSITEIBHO COCTaBJICHHOMY IUTAHY OIBIT, HECJIOXKHBIN (DU3HUECKUN IKCIIEPUMEHT, HEOOIBIIOE
uccienoBaHne (PU3NIECKOTO SIBIICHUS,
¢ OIICHWBATh HAa IMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIIMIO, ITOTYYCHHYIO B XOJIC HWCCICAOBAHUS WIN
DKCIIEPUMECHTA;
e CAMOCTOSITEILHO (OPMYJIHUPOBATH OOOOIIEHUS M BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO HAOJIOICHUS, OIbITA,
WCCJICIOBAHNUS,
e MPOTHO3MPOBATH BO3MOXKHOE JTajbHEHIIIEe pa3BUTHE (PU3MUECKUX MPOIIECCOB, & TAKXKE BBIIBUTATH MPEATIONOKCHHUS
00 MX Pa3BUTUH B HOBBIX YCIOBUSIX U KOHTEKCTaX.
Pa6ora ¢ undpopmanmeii:



o PUMEHSTHh PA3JIMYHBIE METOIbI, HHCTPYMEHTBI M 3alpOChl MPHU TIOUCKE W OTOOpe MH(POPMAIUHA WIIA JTAHHBIX C
yaETOM TIPEIOKCHHOM yIeOHOH (hM3UIEeCKON 3a1a4u;

e AHAJIU3UPOBATh, CHUCTEMATH3UPOBATh U HUHTEPHPETUPOBATH HHMOpPMAIUIO pa3UYHBIX BHUAOB H  (GopM
MpE/ICTaBIICHNUS;

e CAMOCTOSITEIFHO BBIOMPATh ONTHUMATBHYIO (popMy mpeacTaBieHUsS HWHPOPMAIMHA W HILTIOCTPUPOBATH PEIIacMbIe
3a/1auu HECIIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOU Tpa(uKoil 1 mX KOMOWHAITASIMH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

eB X0JI¢ OOCYXXJIeHHs Y4EeOHOro Marepuaa, pe3yjabTaToB JabOpaTOPHBIX padOT U MPOEKTOB 3a/JaBaTh BOIPOCHI 11O
CYIIIECTBY OOCY>KJaeéMOW TeMbl M BBICKa3bIBaTh WJICH, HAIICJICHHbIE Ha peIIeHUE 3a7a4d W TMOJJepKaHUue
O1aroxenaTeIbHOCTH OOIICHUS;

e COTTOCTABJIATh CBOM CYXKIEHUS C CY)KICHHUSIMH JPYTUX yYaCTHUKOB JIHajora, OOHAPYKHBATh PA3IHMUAC U CXOJICTBO
MO3UILINH;

e BBIPAXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEACTABIATh PE3YJbTAaThl BBITIOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIEPUMEHTa, HCCIICIOBaHNUSA,
MIPOEKTA);

 IOHUMATh W HCIIOJH30BATh MPEUMYIIESCTBA KOMAHIHOW M WHIWBHUIYyAIbHOW paOOTHI MPU PEIICHUHW KOHKPETHOU
bu3ndeckoi mpoOIeMblI;

o IPUHUMATH 11€7TH COBMECTHOM JESITEIBHOCTH, OPTraHN30BbIBATh JCUCTBUS MO €€ NOCTUKEHUIO: PACIPEIesaTh POJIH,
00CyXaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOU PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

¢ BBITTOJTHATH CBOKO YacTh pabOTHI, JOCTHTas KauyeCTBEHHOTO pe3yJbTaTa 10 CBOEMY HANpPABJICHHUIO U KOOPIUHUPYS
CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/IbI;

e OIICHMBATh KAa4YECTBO CBOETO BKJIAJa B OOMIMA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIIBHO C(HOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusamnus:



e BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX M YICOHBIX CUTYAIIUSX, TPEOYIONTUX JIJIS pemIeHns (PU3NIeCKUX 3HAHUM;

e ODUEHTHPOBATHCS B PA3TMYHBIX MOAXOAAX MPUHATHUS pelIeHU (MHIUMBHUAYaIbHOE, MPUHSATUE PEIICHUS B TPYMIIE,
MIPUHATHE PEIICHUM TPYMIIOoN);

e CAMOCTOSITEJILHO COCTABJISTh AQJITOPUTM peIlIeHUs (U3MYECKOW 3alaud WIM IUlaHa HCCIEAOBaHUA C YYETOM
UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh NIpe1jiaraeéMble BApUaHThI PELICHUI;

e ICTIATH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

e 1aBATh AJICKBATHYIO OLICHKY CUTYAIL[MU U NPEJIAraTh IJ1aH €€ U3MEHECHUS,

¢ OOBSICHATH MPUYUHBI JTOCTUKEHUSI (HETOCTHXKEHUSI) pPe3yJIbTAaTOB JEATEIbHOCTH, 1aBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY;

e BHOCUTb KOPPEKTUBKI B ACSATEIBLHOCTD (B TOM YHUCJIE B XOJ BBIMOJTHEHUS (PU3NYECKOTO UCCIICIOBAHUS WIIM TTPOCKTA)
HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIIUXCSI CUTYaIINM, YCTAHOBJICHHBIX OMTUOOK, BOSHUKIIUX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

e CTaBUTh C€0s1 HA MECTO JPYroro 4eioBeKa B XOJE CIOpa WIM AUCKYCCUU HAa HAYYHYIO T€MY, IOHUMATh MOTHBBI,
HAMEPEHUS U JIOTUKY APYroro;

e MPU3HABATh CBOE MPaBO Ha OMIMOKY MPU PEIICHUH (PU3NUECKUX 3a/lady WA B YTBEPKICHUIX HA HAYYHBIC TEMBI U
TaKOE€ e IMPABO APYroro.

NHNPEAMETHBIE PE3YJIBTATBI

K koHniry 00y4yeHust B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH
y 00y4Yarommxcs YMEHUM:

* ICTIOJB30BATh MOHATHS: (PU3MUYECKUE W XUMHUYECKUE SIBJICHMS, HAOJIOJIEHUE, SKCHEPUMEHT, MOJENb, TMIIOTE3a,
eIUHULBl (U3NYECKUX BEJIMYMH, aTOM, MOJEKYJia, arperatHble COCTOSHUSI BemlecTBa (TBEPIOE, KUIKOE,
razoo0pas3Hoe), MeXaHH4ecKoe JABM)KEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs,
paBHOJIEHCTBYIOIIAs cuia, AedopMarus (yrpyras, JacTUIecKas ), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;



e paznuyath sABJICHUS (AUQQy3usi, TEIJIOBOE IBIKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JBUKEHHE, HEPABHOMEPHOE
JNBW)KCHUE, MHEPLUS, B3AUMOACHCTBHE TEJ, PABHOBECUE TBEPBIX TEN C 3aKPEIUIEHHOM OCHIO BpAILICHHMs], Ilepeaada
JaBJICHUsI TBEPABIMU TEIAMH, XKUIKOCTAMU W Ta3aMu, aTMoc(epHOe NaBlieHHEe, IUIaBaHUE Tel, MPEeBpaIlCHUS
MEXaHUYECKON SHEpPruM) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUECKOE SBIICHUE;

e pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SIBICHUUA B OKpPY)KAIOIIEM MHpE, B TOM uucie (U3NYECKUE
ABJICHUS B IIPUPOJE: MPUMEPHI ABUKEHHUS C PA3JIUYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOU IPUPOJE, ACHUCTBUE
CWIbl TPEHUS B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EpPHOTO AaBJICHHUS Ha KUBOM OpraHusM, IJIaBaHUE PbIO,
pbluaru B TeJie YeJOBEKa, IIPU TOM IMEPEBOAUTH MPAKTHUECKYIO 33/7a4y B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

e OIIMCHIBATh M3YyYEHHBIE CBOWCTBA TEN M (DU3UYECKUE SIBJICHUS, UCIIONB3Ys (PU3UUECKHE BEIUUYUHBI (Macca, 00BEM,
IUIOTHOCTH BEIIECTBA, BPEMS, IIYyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJIa YIIPYTOCTH, CUJIAa TSXKECTH, BEC TEJa, CUJla
TpeHusl, AaBjeHue (TBEPAOro Tena, )KUAKOCTH, ra3a), BhITAJKUBAIONIAs CUJIa, MEXaHUYecKass paboTa, MOITHOCTD,
IJIEYO CUJIbl, MOMEHT CHJIbI, KO3()(PUIIMEHT MOJIE3HOTO ACHCTBUS MEXaHW3MOB, KUHETHUYECKAsl U MOTEHIMaIbHas
SHEPrusl), IPU OMUCAHUU MPABUIBHO TPAKTOBATH (PM3UYECKHUI CMBICI UCIIOJIB3YEMbIX BEJIMYUH, UX 0003HAYCHUS U
€AUHULIBI (PUBMYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBSA3bIBAIOIINE TAaHHYIO (DU3UUECKYI0 BEJIMUMHY C APYTUMHU
BEITUYMHAMU, CTPOUTH IpadKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEIIMYUNH;

e XapaKTEepPU30BaTh CBOICTBA Tel, (HU3MUYECKUE SIBICHHS W TMPOIECCHI, MCIOIb3Ysl MPaBHUIa CIOXEHHUS CUJ (BIOJb
OJIHOMU TIpsiMOit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHS pbiyara (0J10Ka), «30JI0TOE
MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOW SHEPIHH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

¢ O0OBSCHATh (PU3MYECKHE SBJICHUS, MPOIECChl W CBOWCTBA TEN, B TOM UYHCIE M B KOHTEKCTE CHUTYaIlHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTH MPUUUHHO--CIICJICTBEHHBIE CBS3H, CTPOUThH OOBICHEHUE U3 1—
2 JIOTMYECKHMX IIaroB ¢ Omopoi Ha 1-2 u3ydeHHBIX CBOMCTBA (DM3UYECKHUX SIBJICHUU, (DU3NUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH,;

e pemaTh pacuéTHhIC 3a7a4u B 1—2 AEWCTBUS, CTIOIB3YS 3aKOHBI 1 (JOPMYJIBI, CBA3BIBAIONTNE (DU3UIECKUE BETUINHBIL:
Ha OCHOBE aHajM3a YCJIOBHS 3aJaud 3alHUChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3UUYECKHE BEIMYMHBI B



(GbopMyIIbI U IPOBOAUTH PACUETHI, HAXOJUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE ISl PEIICHU 3a7a4, OLlEHUBATh
PEaTUCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

e pacrio3HaBaTh IPOOIEMbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIY (PU3NYECKUX METO/IOB, B ONMMMCAHUM HCCIIEIOBAHUS
BBIICNISITH MIPOBEPSIEMOE MPEANOJIOKEeHHUE (TUIIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATH MOJYUYECHHBIH pe3yJbTar,
HAXOAHUTh OIIMOKU B XOJI€ OMBITA, AETATh BBIBOBI IO €r0 Pe3yabTaTaM;

¢ IPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3HUECKUX SIBICHUM WM (PU3MUECKHX CBONCTB Tel: (POPMYIHUPOBATH
IpoBepsieMble MPEANOI0KEHHUS, COOMPAaTh YCTAHOBKY U3 MPEIOAKEHHOIO 000PYI0BaHUsI, 3allUChIBaTh X0 ONbITa
1 (OpPMYIUPOBATH BHIBOIBI;

¢ BHIIIOJIHATh TPSIMBIE M3MEPEHHUS PpACCTOSHHUSA, BpPEMEHH, MacCchl Teia, 00bEéMa, CWIBl U TEMIEpaTypbl C
UCITOJIb30BAaHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH MMOKAa3aHUSA MPUOOPOB C YUETOM 3aJJaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOM (PU3MYECKOW BEJIWYMHBI OT JPYrod C HCIHOJB30BAHUEM IMPSMBIX
WU3MEPEHNN (3aBHCHUMOCTH IYTH PABHOMEPHO [BIXKYLIETOCS TEJa OT BPEMEHHU JBW)KEHMS TEJa, CHIIBI TPEHUS
CKOJILKEHHS OT Beca Tella, KayecTBa 00padOTKHU MOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHJIbI TPEHHUSI OT IUIOIIAIN
CONMPUKOCHOBEHUSI TE€J, CHUJIbI YOPYIOCTH OT Y/UIMHEHHWsS MPY>KUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00bEMa
NOTPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XKUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Tela, OT IIyOMHBI, Ha
KOTOPYIO HOTPYXEHO TEeJO, YCJIOBUN IJIaBaHUS TeJd, YCIOBMH paBHOBECHs phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU Yy4€OHOTO MCCIIEI0BaHuUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys NPEI0KEHHOMY
iaHy, (UKCHUpPOBATh pPE3yJbTaTbl MOJYYEHHOM 3aBUCHUMOCTH (U3MUECKUX BEJIMYMH B BHUJAE MPEAJIOKECHHBIX
Ta0NHIl U TPaUKOB, AEJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

e IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA KUAKOCTU U TBEPIAOrO Teja, cuja
TPEHUSI CKOJBXKEHUS, JABJICHUE BO3]yXa, BBITAJKHUBAIOLIAs CUia, JEWCTBYIOIIAs HAa MOTPYKEHHOE B JKHUIKOCTH
TENO, KO3(PPUIMEHT IMOJIE3HOTO JEHCTBUS MPOCTBIX MEXAaHW3MOB), CIEAYysS MNPEAJIOKEHHOW HHCTPYKIMH: TPU
BBITIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUKCISATH 3HAYEHUE NCKOMOMW BETUUYHMHBIL;

e COOJIOAATH MpPaBUJIa TEXHUKUA 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

e yKa3bIBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP, AUHAMOMETP,
COOOIIAIOITNECS COCY/ b, OapOMETp, pbluar, MOABMKHBII 1 HEMOABMKHBIN OJIOK, HAKJIOHHAsS TJIOCKOCTH;



e XapaKTepU30BaTh MPUHIIMUIIBI ACUCTBUS U3YUYECHHBIX IPUOOPOB M TEXHUYECKUX YCTPONCTB C OTMIOPOM HA MX OMHCAHUS
(B TOM wuwucIie: MOAIIUIHHUKY, YCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUN NIPECC, MAaHOMETpP, BBICOTOMED,
NOPIIHEBOM HAcOC, apeoMETp), MCMOJib3ys 3HAHUSA O CBOICTBaX (U3MYECKUX SIBICHUW U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

o IPUBOJIUTH MIPUMEPHI (HAXOAUTH HH(OPMALIKIO O MIPUMEPax) MPaAaKTUIECKOTO HCIIONb30BaHMs (PU3NUECKUX 3HAHUH B
MOBCEIHEBHOM >KM3HU M oOecmedeHuss Oe30MacHOCTH MpH OoOpalleHud ¢ MNpUOOpaMM U TEXHUYECKHUMHU
yCTpOMCTBaMH, COXPaHEHHUS 3/10pPOBbs U COOIIOICHUS HOPM KOJIOTUYECKOTO MOBEICHUS B OKPYIKaIOILLEH cpeie;

e OCYILLIECTBIISITh OTOOP UCTOYHUKOB MH(opManuu B MIHTepHETE B COOTBETCTBUM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIUXCA 3HAHUM M MyTEM CPAaBHEHMS Pa3IMYHBIX MCTOUYHHUKOB BBIACIATH MH(OpPMAILIHIO, KOTOPas
SBJIETCS] IPOTUBOPEUYMBON MM MOKET OBITh HEJOCTOBEPHOM;

¢ ICTIOJIB30BATh MPY BHIIIOJIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy (PU3HUECKOTO COJAEPKAHMS,
CIIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHrepHer, Bianerb INpuUEMaMU KOHCIIEKTHUPOBAHMUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE 2—3 MCTOYHHUKOB MH(MOPMALMH
(U3MYECKOro COAEpKaHUs, B TOM YHUCIE MyOJIMYHO JeNaTh KpaTKHE COOOLIEHUS O pe3ysbTaTaX MPOEKTOB WIIU
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaMOTHO HMCHOJB30BAaTh W3YUYEHHBIN MOHATUWHBIA anmapar Kypca (pU3uKH,
COIPOBOKJIATh BBICTYIUICHUE IPE3CHTALNEN;

e [IPY BBINIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAHUN paclpenessTh 005S3aHHOCTU B TPYyMIe B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/ladyaMU, CJIEUTh 3a BBINOJHEHUEM IUJIaHa JIEWCTBHUM, aJ€KBAaTHO OLICHHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TPYNIIbl, BBICTPAaUBATh KOMMYHHKAaTHBHOE B3aUMOJIECHCTBHUE, YUYWUTHIBASI MHEHHE
OKPY’KAIOLIHUX.

K koHIy 00ydyenus B 8 kijiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh cHOPMHUPOBAHHOCTh

y 00yJarommxcst yMeHUM:

¢ UCTIOJIb30BATh TOHATHS: Macca W pa3MeEPbl MOJIEKYJ, TEIUIOBOE JBUXEHHE aTOMOB M MOJICKYJ, arperaTHbIC
COCTOSIHUS BEIIECTBA, KPUCTANIMYECKHE U amMOp(dHbIE Tela, HACBHIIIEHHBIM M HEHACBIIIEHHBIN Map, BJIaXKHOCTh
BO31yXa, TEMIIEparTypa, BHYTPCHHSA SHEPIrus, TEIUIOBOM [IBUTATEINb, 3JIEMEHTAPHBIA JJIEKTPUYECKUN 3aps,
AIEKTPUYECKOE MOJIE, IPOBOAHUKHU U JTUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;



e pa3MyaTh SBJICHUA (TEIJIOBOE PACUIMPEHHE M C)KaTue, TEeIUlolepeaayda, TEIJIOBOE€ PAaBHOBECHE, CMayWMBAHHE,
KaNWUISIpHbIE SIBJICHUS, HMCHApEeHHE, KOHAECHCAlUs, IUIABJIEHUE, KpUCTAIM3alMs (OTBEpAECBAaHUE), KHUIICHHE,
Teruionepeaaya (TEIIONPOBOIHOCTh, KOHBEKIIMS, HU3IYYCHHUE), AJICKTpHU3alvs Tel, B3aUMOJCUCTBHUE 3apsjioB,
JEUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3AMMOJICMICTBUE MArHUTOB, IEVCTBUE MATHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKIMS) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SIBJICHUE;

e pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MYECKUX SIBICHUH B OKpPY)KAIOIIEM MHpE, B TOM 4uCie (U3NYECKUE
ABJICHUS B IIPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIC SBJIICHUSA B IIPUPOJE, KPUCTAILIBI B IPUPOLE,
uznyyenue CoiiHua, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE pOCHl, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHUE SIBJICHUS B aTMOc(epe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Iojie 3eMiu, JIpeid
ITOJIKOCOB, POJIb MATHUTHOTO MOJISA JUIS JKU3HU Ha 3EMJIE, MTOJSIPHOE CUSHUE, IIPU 3TOM IEPEBOIUTH ITPAKTHYECKYIO
3a/1a4y B yueOHY0, BbIIEIATh CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3UUECKUX SBICHHUI;

* OIIMCHIBATH M3YUEHHBbIE CBOMCTBA Teld U (PU3NYECKUE SIBICHUSA, UCHOJIB3Ys (pU3MUEeCKHe BEIUYMHBI (TEMIepaTypa,
BHYTPEHHSISI DHEPIrUs, KOJIMYECTBO TEIUIOTHI, YJEIbHAs TEINIOEMKOCTh BEIIECTBA, YAECIbHAsA TEIJIOTA IIJIABJICHUS,
yaelibHas TEIJIoTa MapooOpa3zoBaHus, yJelabHas TEIIOTa CTOPAHUS TOIUIMBA, KO3(PPUIMEHT MOJE3HOrO ACHCTBUS
TEIUIOBOM MAalIWHBI, OTHOCUTEIbHASA BIIAXHOCTh BO3[yXd, JJEKTPUUECKUU 3apsll, CHJIA TOKA, DJIEKTPUYECKOE
HaNpsDKEHUE, CONPOTHBIICHWE NPOBOJHHMKA, YJEIbHOE COINPOTHBIEHUE BEIIECTBA, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO TOKA), MPH OMHCAHUM IMPABWJIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCHOJIB3YEMBIX BEJIUYUH,
0003HAaYEHUsI M EIUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBS3bIBAIOIIME AAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTUMH BEIUUUHAMHU, CTPOUTH IpaMKU U3yUYECHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEIIMUYNH;

e XapaKTepU30BaTh CBOMCTBa TeJs, (PU3MYECKUE SABICHUS U TMPOLECChl, HCHOJB3YS OCHOBHBIC IIOJIOKEHUS
MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHHS BELIECTBA, MPHUHIMI CYNEPIO3ULNN IMOJEN (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsaa, 3akoH OMa i yyacTka uenu, 3akoH J[xoyns—J/leHna, 3akoH coXpaHEHHUs
HHEPrUu, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIIUPOBKY 3aKOHA U 3alIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

¢ O0BSCHATh (PU3MYECKUE TMPOLECChl M CBOMCTBA Tel, B TOM 4YHCI€ MU B KOHTEKCTE CHUTyalul
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHHE U3 1—



2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (HMU3UUECKUX SBICHUH, (DU3HUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

e peIIaTh pacuéTHBIC 3a/1a4M B 2—3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BETUUNHBI:
Ha OCHOBE aHaJIM3a YCIIOBUS 33J1a4M 3aIIMChIBATh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX U PEILEHUS
3aJa4M, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE ISl €€ pelIeHHs, MPOBOAUTH PAaCUEThl U CPABHHUBATDH
MOJTy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PEUIMTh IMPH MOMOIIM (PU3NYECKHMX METOJOB, MCIOJB3YS OINHCAHUE
UCCIICIOBAHUsl, BBIIECIATH IPOBEPSEMOE MPEANOIOKEHUE, OLCHUBATH IIPABWIBHOCTh IIOPSAAKA IIPOBEIACHUS
UCCIICIOBAHHUs, 1€J1aTh BBIBOJIBI;

e IPOBOJIMTH OMBITHI IO HAOTIOJECHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tell (KalmWUISIPHBIE SBJICHUSA,
3aBUCUMOCTb JIABJIICHHS BO3yXa OT ero o0béMa, TeMIiepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U HATPEBAHMS MPU
U3IYyYEHUH OT LBETA M3JTydarolei (MOrJomaronieii) NTOBEpXHOCTH, CKOPOCTh UCIIAPEHMs BOJIbI OT TEMIEPATyphl
KUJIKOCTM M IUIOIAAM €€ IIOBEPXHOCTH, JJIEKTPU3alMsA Tel M B3aUMOJICHCTBHUE DJIIEKTPUYECKHUX 3apsizioB,
B3aMMO/JICHCTBUE TMOCTOSHHBIX MAarHWTOB, BU3YyaJW3alys MAarHUTHBIX IOJEA MOCTOSHHBIX MAarHUTOB, JEUCTBHS
MAarHuTHOTO IOJIS1 Ha MMPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATEISI IIOCTOSTHHOTO
TOKa): (OPMYIUPOBATH MTPOBEPSIEMbIE TTPEANOIO0KEHNS, COOUPATh YCTAHOBKY M3 MPEAJIOAKEHHOTO 000pYyI0BaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

e BBITNIOJIHATD IIPSAMbIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa, CUJIbl TOKA, HAIPSIKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUECKUX BEIUYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN
C yu€TOM 3aJ]aHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

* IPOBOJUTH HCCJIEIOBAaHUE 3aBHUCHUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT OPYrod C UCIHOJIB30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTBH COIPOTHUBIICHHMS MPOBOAHMKA OT €ro JUIMHBI, IUIOIIAJM IONEPEYHOTO CEYEHHUS M
YAEJIBHOTO CONPOTUBIICHHS BEIECTBA NMPOBOJHMKA, CUJIbI TOKA, UAYIIETO Yepe3 IMPOBOJHUK, OT HANPSLKEHUS HA
MPOBOJIHUKE, HCCIEAOBAHUE IMOCIEAOBATEILHOIO U MapajuIeNIbHOIO COEAMHEHWM MPOBOJHMUKOB): IJIAHUPOBATH
UCCIIEJOBaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH U3MEPEHMs, CIEAys IMPEAJIOKEHHOMY IUIaHy, (PUKCUpOBATh
pe3ynpTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl W TpadHKOB, JAeNaTh BBIBOABI IO pe3yJibTaTaM
VCCIICIOBAHNS;



o IPOBOJUTH KOCBEHHBIC W3MEpPEHUS (U3NUYECKUX BENIUYUH (yAeNbHAas TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
NpOBOJHMKA, paboTa W  MOIIHOCTh JJIGKTPUYECKOTO TOKA): IUJIAHUPOBaTh HM3MEPEHHs, COOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIAEAYS MPEIIOKEHHON MHCTPYKIIMHU, U BEIUUCIIATh 3HAUEHUE BEINYUHBI;

e COOJIOAATH MpaBUJIa TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM;

e XapaKTePU30BaTh MIPUHIIMUIIBI ACUCTBHS H3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OTMOPON HA UX OMUCAHUS
(B TOM umcne: cHUcTeMa OTOIUICHHSI JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMETp, BOJBTMETpP, CUETUUK
AIIEKTPUYECKOW HHEPIUM, 3JIEKTPOOCBETUTENIbHbIE MPHUOOpPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPETOXPAHUTENH, HNEKTPOMArHUT, IEKTPOABUraTelb NOCTOSSHHOIO TOKA), UCIOJIb3Ysl 3HAHUS O
CBOMCTBAX (PU3NYECKUX SBJIEHUH U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e pacrio3HaBaTh MPOCTHIE TEXHUYECKHWE YCTPOMCTBA M HM3MEPHUTENbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM
pUCYHKaM (KHAKOCTHBIM TEPMOMETpP, TEPMOC, IMCHUXPOMETP, TUTPOMETP, ABHUraTeib BHYTPEHHErO CTOpaHHUS,
3JIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMbI JJIEKTPUUYECKHX LENell C IMOCIeN0oBaTebHBIM U MapajliesIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUYECKUX LIETICH;

o IPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAITHIO O TPUMEpaXx) MPAKTUIECKOTO UCIIOIb30BAHNS (PU3NIECKUX 3HAHHM B
MOBCEIHEBHON JKM3HU i1 oOecreueHrs Oe30MacHOCTH Mpu OOpamieHuH C NpuOOpaMU U TEXHHUYECKUMHU
yCTPOMCTBaMH, COXPAHEHHUS 3I0POBbs U COOTIOACHNUS HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

e OCYIIECTBIISITh MOUCK MH(popManmu (pusndeckoro coaep:xanus B MHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUU U
nyTéM CpaBHEHHUS JOIMOJHUTEIBHBIX UCTOYHUKOB BBIIACNIATH MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUUBOIM
WJIH MOKET OBITh HETOCTOBEPHOIA;

¢ ICTIOJIB30BATh MPH BBIMOJHEHUN yUEOHBIX 3aJaHUN HAYyYHO--TIOMYJISPHYIO JUTEpaTypy (pU3udeckoro comep kaHus,
CIpaBOYHbIE MaTepualbl, pecypchl ceth MHTepHeT, BiaaeTb MNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPAaTKHWE YCTHBIE COOOIIeHMs, 0000mas uHOpPMAIUI0 M3 HECKOJBKUX
UCTOYHUKOB (DM3MUECKOTO COJEp)KaHUs, B TOM YHUCJIE MyOJUYHO TPEACTABISITh PE3yNbTAaThl MPOCKTHOW HWIIH
UCCJIEI0BATENbCKON JIEATEIbHOCTH, P 3TOM I'PAaMOTHO HCIIOIB30BAaTh U3yUYECHHBINA MOHATUMHBIN anmapar Kypca
(bu3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3EHTAIUEH;



e [IPH BBINOJIHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBaHMHA (PU3MUECKHX MPOIECCOB paclpeAeniarTh OOs3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3a/lauaMH, CJECAUTh 3a BBINOJHEHUEM IUIaHA JCUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TPYIIbI, BHICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K koHIty 00ydyenus B 9 kijiacce npeMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJHKHBI OTpakaTh CHOPMHUPOBAHHOCTH

y 00y4arommxcs yMEHUM:

* ICIIOJIb30BATh IOHATHS: CUCTEMa OTCYETA, MAaTE€pUabHAsI TOYKA, TPACKTOPHUS, OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBIKeHUA, Aedopmanus (ynpyras, MmiacTUYecKasi), TPeHHE, IEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U
NEepEerpy3Ku, LEHTP THKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Tella, pPAaBHOBECHE,
MEXaHUUYECKHE KOJeOaHus W BOJHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, JSJICKTPOMATHUTHBIC BOJHBI, IIKaJa
AJIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTh, CIEKTPhI UCITYCKAHUS U MOTJIOIIECHUS, alnb(a-,
OeTa- ¥ TaMMa-u3Jy4YeHUs, U30TOMbI, SJECPHASI DHEPTETUKA;

epa3nuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE JBHKEHUE, PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE IBUKEHUE, CBOOOAHOE Ma/IEHUE TeJl, PABHOMEPHOE JABUKEHHUE MO OKPY>KHOCTH, B3aUMOJICH CTBHE
TeJ, pEaKTUBHOE JIBUKEHUE, KoJjeOaTeabHOe JABMKEHHUE (3aTyXarollue U BBIHYXKJICHHBbIC KOJI€OaHUs), pE30HAHC,
BOJIHOBOE JIB)KEHHE, OTPAXEHHUE 3BYKa, MPSAMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3NIOKEHHE OEJIoro CBETa B CIEKTP U CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB,
JUCIIEpCUSI CBETA, €CTECTBEHHAas pPaJUMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEMYATOrO0 CHEKTpa M3JIYyYEHUs) IO
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIMX AaHHOE (PU3NYECKOE SIBIICHUE;

e pacro3HaBaTh MPOSIBICHUE HU3YUYCHHBIX (PU3MYECKUX SIBICHUNU B OKpYKawomieM mupe (B TOM yucie (puznueckue
SABJICHUSI B IPUPO/JIC: IPWINBBI U OTJIMBBI, ABUKEHUE TUIaHET COJIHEUHON CHCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX
OpPraHW3MOB, BOCHPUSITUE 3BYKOB KMBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHaMH, 3XO, LIBETa TeJ,
ONTUYECKHE SBJICHHS B MPUPOJIE, OMOJIOTHYECKOE JEHCTBUE BUIUMOTO, YIbTPA(PHOIETOBOTO U PEHTTEHOBCKOTO
W3JIyYEHUM, €CTECTBEHHBIM PaJMOAKTUBHBIN (DOH, KOCMUYECKHE JTy4H, PAJUOAKTUBHOE H3JIyYEHUE MPHUPOIHBIX
MUHEPAJIOB, 1EHCTBUE PAAUOAKTUBHBIX U3IYYEHUN HA OPTraHU3M YelIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/1auy B Y4eOHYI0, BBIJICIISTH CYIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX SIBJICHUI;



¢ ONTUCHIBATh W3YYCHHBIE CBOMCTBA Tel M (PU3MUECKHE SBIICHUS, HCHOJB3Ys (PU3NYECKUE BEIMUYUHBI (CpEoHSS U
MTHOBEHHAsl CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHUE, IEPEMEILIEHUE, ITyTh, YIJIOBask CKOPOCTb,
Cliia TPEHMs, CWIa YIPYTOCTH, CWJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs, BEC Teja, UMIIYJIbC Tena,
UMIYJbC CHJIBI, MEXaHHWYecKas paboTa U MOUIHOCTb, IOTEHIMANbHAs DSHEPIrUs Tena, MOJHATOrO Hal
NOBEPXHOCTBIO 3€MJIM, [OTEHUMAJIbHAs SHEPIHsl CXATOW NPYXKUHBI, KUHETUYECKAs] DHEPrus, IOJHAs
MEXaHUYECKasl SHEPIHsl, IEPHUOJ U YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh
CBETa, IIOKa3aTelb MPEJOMIICHUS Cpeibl), IMpPU OMNHCAHMM NPABWIBHO TPaKTOBaThb (PU3MUECKUH CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUSI U €IMHULBI (PU3MUECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE
NaHHY!0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMM, CTPOUTH TpaduKU H3YyYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEJIMYNH;

* XapaKTEepU30BaTh CBOMCTBA TE€J, (PU3NUECKHE SIBICHHS U MPOIECCHI, UCIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIUHU, 3aKOH
BCEMHUPHOTO TATOTEHUS, MPUHUMUII CYNEPHO3UIUN CUJI, TPUHIUII OTHOCUTENBHOCTH ['anmnnes, 3akoHsl HproTOHAa,
3aKOH COXPAHEHUs HMMIIYJIbCa, 3aKOHBl OTPAXKEHUS M NPEJOMIICHMS CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOTO U
MacCOBOTO YHCEII ITPH SIACPHBIX PEAKLMSIX, TPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

¢ O0BACHATh (PU3MYECKHE TMPOLECChl M  CBOMCTBA Te€JI, B TOM 4YHCI€ MU B KOHTEKCT€ CHUTyalul
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—
3 JIOTMYECKUX IIaroB ¢ ONOpPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBJICHUM, (PU3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

e pelIaTh pacu€THbIC 3a7auyM (ONMUpAIOUIMECs Ha CUCTEMY M3 2—3 ypaBHEHMil), UCMOJIb3ys 3aKOHBI U (DOpPMYIIbI,
CBsI3bIBalOIME (DU3MUECKHUE BEJIIMYMHBI: Ha OCHOBE aHaJlM3a YCJIOBMS 3aJaud 3alHChiBaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTAIOIINE WM U30bITOYHBIE JJAHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIsl PEIICHUS,
IPOBOJUTH PACU€ThI U OLICHUBATH PEATMCTUYHOCTH IMOTYYEHHOTO 3HAUYEHUS (PU3NUECKON BETUUHUHBI;

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METOJIOB, MCIOJIb3YysSd ONUCAHUE
UCCIIEJOBAHMsI, BBIJACNATH IPOBEPSIEMOE IPEAIOJIOKEHNE, OLIEHUBATh MPABUIBHOCTb MOpPsIKA MPOBEIACHMS
WCCJIEIOBAHMUSL, JI€TaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJEHUHN U OIIBITOB;



¢ IPOBOJUTH OMBITHI MO HAOMIOAEHUIO (U3NYECKUX SBICHUN WM (PU3MUECKUX CBOWUCTB Tes (M3ydeHHE BTOPOTO
3akoHa HploTOHa, 3aKOHA COXpaHEHUS PHEPIHH, 3aBHCHUMOCTh NEpHUOAA KOJEOAHWN MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTH HPYXKHUHBI M HE3aBUCHUMOCTh OT aMIUIUTYIbl MaJbIX KOJICOaHWH, MPSIMOJIMHEWHOE
pacnpoCTpaHEHUE CBETA, pa3joXKEeHHe OelIoro CBEeTa B CIEKTP, U3YyYCHUE CBOWCTB H300pa)KEHUS B IUIOCKOM
3epKaje M CBOMCTB M300pa’keHHUs NpeaMeTa B coOMparouieil nuH3e, HaOJIIOJCHHE CIUIOUIHBIX M JHHEWYaThIX
CIEKTPOB U3IYyUYEHUS): CAMOCTOSTEFHO COOUPAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, OMUCHIBATD
XOJ OIBITA U €T0 Pe3yNbTaThl, (POPMYIHPOBATH BHIBOJBL;

* IPOBOJUTH IIPU HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONPEEIisAsi CPEAHEE 3HAUCHUE U3MEPSAEMON BETMUHHbI
(pokycHoe paccrosiHME coOuparouie JIMH3bI), 0OOCHOBBIBATH BHIOOP crHoco0a M3MepeHHs (M3MEPUTEIHHOTO
npudopa);

 IPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTEH (DU3MUECKUX BEIMYMH C WCIOJIB30BAHUEM MPSIMBIX HM3MEPEHUI
(3aBUCUMOCTD ITyTHU OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHHH 0€3 HauaJIbHOI CKOpOCTH, IIeproia KoineOaHui
MaTEeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPaK€HUs CBETa OT yrja MaJeHus U yria
IOpeNoOMIICHUS OT yIjla TMajeHus): IUIAHUPOBAaTh MCCIEJOBAHUE, CaMOCTOSTENILHO COOMpaTh yCTaHOBKY,
(buKCcHpOBaTh PE3yNbTATHI MOJTYYCHHON 3aBUCUMOCTH (PM3WYECKUX BEIUYHMH B BHUJE TAaOMUI] U TpaduKOB, AETIaTh
BBIBO/JIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMS,

¢ IPOBOJUTH KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEIMYMH (CpeaHsisi CKOPOCTh M YCKOpEHHE Tella MpH
PaBHOYCKOPEHHOM [JBHXEHHUH, YCKOPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTh MPYKHUHBI, KOADOULHUEHT TpEeHUs
CKOJIbKEHUS, MeXaHWdeckas paboTa M MOIIHOCTh, YacTOTa W TIEpUOA KoJeOaHWH MaTeMaTHYeCKOTO W
NPYXKHHHOTO MAasTHUKOB, OINTHYECKash CuUja CcOoOMparonie JHMH3BL, PaAHMOAKTUBHBIN (OH): TIAaHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCHEPUMEHTAIbHYI0 YCTaHOBKY M BBINOJHATh HM3MEPEHHUS, CIeays MpPeIoKEHHON
UHCTPYKIUH, BBIYUCIATh 3HAYEHHE BEJIUYMHBI U aHAIM3UPOBAThH MOJIYUYEHHBIE PE3yIbTAaThl C YUETOM 3a/laHHOM
MOrPETHOCTHA U3MEPEHUN;

e COOJIOAATH MpPaBUIIa TEXHUKUA O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

e pa3IM4aTh OCHOBHBIE NMPU3HAKU U3YyUEHHBIX (PU3NUYECKUX MOJEIIEH: MaTepruaibHasi TOUKa, a0COJIFOTHO TBEPOE TENO,
TOUYCYHBI UICTOYHHK CBETA, Jy4, TOHKAs JIMH3a, [JITAHETapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIEIb aTOMHOTO Spa;



e XapaKTepU30BaTh MPUHIIMUIIBI ACUCTBUS U3YUYECHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHMCAHUS
(B TOM 4HCIE: COUAOMETP, AATUYHUKHU TOJOKEHHS, PACCTOSIHUS U YCKOPEHHMsI, PAKEeTa, 3XOJIOT, OYKH, NEPHUCKOII,
¢oToanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, IO3UMETp, KaMepa BuibcoHa), HCNONb3ys 3HAHUS O
CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

¢ ICMOJIB30BATh CXEMBI U CXEMATHUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIBHBIX TPHUOOPOB U
TEXHOJIOTHYECKHUX IMPOLIECCOB MPU PEIICHUH YYEOHO--ITPAKTUYECKHUX 3aJ]1ay, ONTUYECKHE CXEMBI I MOCTPOEHUS
n300pakeHH B IJIOCKOM 3€pKajie U coOuparoIien JUH3E;

e IPUBOJIUTH MIPUMEPHI (HAXOIUTh HH(POPMALIUIO O IPUMEPaX) MPAKTUUECKOIO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B
NOBCEIHEBHON JKM3HM A1 o0ecnedeHuss O€30MacHOCTH Mpu OOpalleHHd ¢ MNpuOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMHM, COXPAHEHHUS 310POBbs U COOIIOAECHNS HOPM YKOJIOTHUECKOTO MIOBEIEHUS B OKPYIKAIOIIEH CPEE;

¢ OCYILIECTBIIATh TMOUCK HH(OpManuu (¢(u3nuecKoro coiepkanusg B HHTepHETE, CaMOCTOSTENbHO (OPMYIUPYS
MOMCKOBBIM 3allpoC, HAXOAWUThb IYTU OMNPEIECICHUS JOCTOBEPHOCTH MOJIYYEHHOM HH(POpMaluud Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENIbHBIX UCTOYHUKOB;

¢ ICMOJIB30BATh MPHU BHIIIOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATYpy (PU3HUECKOTO COJAEPKAHMS,
CIIpaBOYHBIE MaTepuanbl, pecypcbl cetn VHTepHeT, Biaxerb MNpuéMaMy KOHCIEKTHPOBAHMS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(POPMAIMU U3 HECKOJbKUX MCTOYHHKOB
¢uznyeckoro coaepKaHus, MNyOIMYHO TMPEACTABIATh PpPE3yNbTaThl IPOEKTHOM WM HCCIEIOBATEIbCKOM
NEATENIBHOCTH, MPHU 3TOM T'PAMOTHO HCIIOJb30BaTh H3YyUYEHHBbIM IOHATHWHBIA anmaparT W3y4aeMoro pasaena
(U3HUKY U COMPOBOXKIATH BHICTYIUICHHE MPE3EHTALIMEN ¢ y4ETOM OCOOCHHOCTEN ayTMTOPUU CBEPCTHUKOB.

TemaTuueckoe mJIaHUpPOBaHHEe 1O (U3MKE COCTABJIEHO € Y4YeTOM Ppadodeid NPOrpaMMbl BOCIHUTAHMS.
BocnuraTe/ibHbIi NOTEHIHUAJ JAHHOTO0 Y4Ye0OHOr0 ImpeaMera ol0ecHeYnBAeT PeaTu3aAlUI0 CJIeTYHNX
1eJIeBbIX IPUOPUTETOB BocnuTanus odyvawmuxca O0O0:

Coznanve 6JaronmpusATHBIX YCIIOBUW JJIS PA3BUTHSI COITMATBHO 3HAYUMBIX OTHOIIECHUH MIKOJLHUKOB U TIPEKIE BCETO
LIEHHOCTHBIX OTHOILICHHI:



1. K Tpyny xkak OCHOBHOMY CIIOCOOY JOCTHXKEHUS >KM3HEHHOTO OJIaroroydrs 4ellOBEKa, 3aJioTy €ro yCIEUIHOTO
npo(hecCHOHATEHOTO CaMOOTIPEACTICHUS U ONIYIICHHUS] YBEPEHHOCTH B 3aBTPAIITHEM JTHE

2. K cBoemy OteuecTBy, cBOei Mainoil u Goinbinoi PoguHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC M MO3HAN TIEPBHIE
pPasoCTH U HEeylauu, KOTOpas 3aBelllaHa eMy IPEeJKaMH U KOTOPYIO HY>KHO 00eperaTh

3. K mpupose kak MCTOYHHKY >XKHU3HH Ha 3eMJie, OCHOBE CaMOT0 €€ CYIIECTBOBAHHUSA, HYXKIAIOUICHCS B 3alIUTE U
MMOCTOSIHHOM BHUMaHUH CO CTOPOHBI YEJIOBEKA

4. K mMupy Kak TJIaBHOMY MPHUHIMUITY YE€JIOBEYECKOTO OOIICKHUTHS, YCIOBUIO KPEMKOW IPY>KObI, HAIa)KUBAHUS
OTHOIIIEHUI C KoJuleramMu 1o pabore B OyaylieM U CO3[aHusl OJIarONpUSITHOIO MHUKPOKJIMMaTa B CBOEH
COOCTBEHHOM CEMbE

5. K 3HaHMsM KakK MHTEIEKTYaJbHOMY pecypcy, oOecneuyuBarolieMy Oyayllee 4YenoBeKa, Kak pe3yibTaTy
KpONOTJIMBOTO, HO YBJIEKATEJIBHOTO Y4€OHOI0 Tpy/a

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE LeaeBbie
Ne HanmeHnoBaHue pa3jeiioB u (undpossbie) NPUOPUTETHI
Konrtpouabnbsie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE BOCIIUTAHUSA
padoThI padoThI
pecypchl o0yuawumuxcst
000
Pa3zpnen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa
bubnunorexa LIOK 2,345
11 Dusitka - Hayka o IpHpoze 2 https://m.edsoo.ru/7f416194
but6mmoreka [IOK 3,4,5
1.2 o 2 1 N
VISHHICCICHE BEIITHHDL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyYHBIN METO 2 1 1 but6mmoreka [IOK 1,3,45



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

IIO3HAaHUA

Wroro no pazueny 6

https://m.edsoo0.ru/7f416194

Paznen 2. HepBOHa‘laJILHLIe CBE€ICHHUA 0 CTPOCHUM BeIIECTBA

2.1 CTtpoeHue BemecTsa 1 Bubmaorexa ITOK 2,35
' p B https://m.eds00.ru/7f416194
59 JIBr>KeHUe U B3aUMOJICHCTBUE 5 bubmuoreka [{OK 3,5
' YaCTHUIl BELIECTBA https://m.edsoo.ru/7f416194
53 ArperaTHble COCTOSIHUS 5 bubmmnorexa LIOK 3,5
' BElIEeCTBA https://m.edso00.ru/7f416194
Hroro no pazgeny )
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUeE TeJl
bubnmoreka [JOK 3,5
A M '
3 CXAHHHICCKOT ABIDKEIHC 3 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK 3,4,5
3.2 Hrepuws, macca, m0THOCT 4 https://m.eds00.ru/7f416194
bubnmoreka [JOK 3,5
3.3 Cuna. Bunpt cun 14 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
aBienue. [lepenaua naBiaeHus 3,45
4.1 ié BIMHA TCJIIE)J.MHI/I ’ 3 bubmmorexa TIOK
' pa ’ https://m.edsoo.ru/7f416194
JKUIKOCTSIMU U Ta3aMU
bubmmroreka [JOK 3,5
4.2 5 '
JlaBenne KuAKOCTH https://m.edsoo.ru/7f416194
4.3 ATmochepHOe TaBJIcHUE 6 Bubmmorexa [IOK 3

https://m.edsoo0.ru/7f416194



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

44 JleficTBHE ®KUJIKOCTHU U Ta3a Ha 7 3 bubnmnoreka HOK 3,5
' MOrPY>XEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6nmoreka [IOK 2,135
>1 Paora i mowmocTs 3 L https://m.edso0.ru/7f416194
bu6nmoreka LIOK 1,3,4,5
52 Hlpoctbie MeXaHH3MbI > L https://m.edsoo.ru/7f416194
bubnuorexa [IOK 1,35
: M 4 1 ”
53 eRafuHpCat SHepri https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



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

8 KVIACC

[NPOT'PAMME

KosmuecTBo yacos DJIEKTPOHHbBIE HeaeBbie
Ne HaumeHoBaHMe pa3ieiioB U (uudpossbie) NPHOPHUTETHI
Kontpoabubie IIpakTuueckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE BOCIIUTAHUS
padoThI padoThI
pecypcbl o0yuarumuxcs
000
Pa3nen 1. TeruioBble siBjieHUs
11 CrpoeHue u CBOMCTBA ; 1 Bu6auoreka [IOK 34,5
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK 1,35
12 Terumoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DJIeKTpUYECKHUE 3apsIb. 3,5
2.1 3a HX(IZHHLIe Tenal:I Ii[X 7 1 bubmorexa LOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
[TocTostHHBIN 27IeKTpUUECKHIT bubmmoteka IIOK 3,5
2.2 20 1 7
TOK https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK 3,5
2. M 1 1. '
3 ATHITTHDIC ABICHILT 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK 1,2,4,5
24 IICKTPOMATHHTHAS HHAYKLIHS 4 1 https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 5 145



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

9 KJIACC

KosmnuecTBo yacos DJIEKTPOHHbBIE HeaeBbie
Ne HaumeHoBaHMe pa3ieiioB U (uudpossbie) NPHOPHUTETHI
Kontpoabubie IIpakTuueckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE BOCIIUTAHMS
padoThI padoThI
pecypcbl o0yuarumuxcs
000
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHn4ueckoe IBIKEHUE U 10 5 1 bu6nmoreka LIOK 3,5
' CIIOCOOBI €T0 ONMKMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK 1,35
1.2 B i 20 1 2 "
SAIMOACHCTBHIE TeT https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK 1,345
1.3 10 1 e
3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojaed0aHusi M BOJTHbI
bubnuoreka [{OK 3,5
2.1 M 7 1 '
CXAHMICCKHE KONeOaHHA https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK 3,4,5
2.2 M .3 8 1 Y
CXAHHHCCIUE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DIEKTPOMArHUTHOE TIOJIE U bubnunorexa LIOK 1,2,3,4,5
3.1 6
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znean 4. CBeToBbIE AABJICHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS 6 bubmuotexa [JOK 3,5



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

cBeTa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI U OIITHUECKHE 6 bubnunoreka LIOK 1,35
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pa3zoxeHue 6e10ro cBeTa B 3 Bubnuorexa LIOK 3,5
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3znen 5. KBanToBbI€ SIBJIEHUS
51 Hcnyckanue U noriomneHue 4 bu6nmoreka LIOK 2,3,5
' CBETa ATOMOM https://m.edsoo.ru/7f41a4a6
bu6nmoreka LIOK 2,35
52 CTpocHue aToMHOro spa 6 https://m.edsoo.ru/7f41a4a6
bu6nmoreka LIOK 1,3,4,5
53 Fnepubie peakiuH ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb
[ToBTOpeHue u 06001IIeHIE 1,2,3,5

6.1 coJiepkaHus Kypca (PU3UKH 32 9
7-9 xnacc
Hroro no pazneny 9

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

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102



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
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