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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 (QuU3MKE HAa YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW W TpeOOBaHWU K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€rom deaepaibHON paboueii MporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeameTa « Du3nukay.

Conmepxanue mporpaMmbl MO (DU3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYAIOMIMXCS W OPTaHU3AIMI0O H3y4eHUs
¢u3MKy Ha JAESATENbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4MTHIBAIOTCSA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmzauuu TpeboBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OOYYCHHUS, a TAKKe
MEKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uKe ycTaHaBIMBAET pacmlpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIXCS.

[IporpamMma mo Qusuke paszpaboTaHa C LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MTPEIMETY.

®dm3uka SABISETCA  CHUCTEMOOOPAa3ymIIMM I €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TIOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TIPOIIECCOB
W SBJICHUM, M3y4YaeMbIX XUMHEH, Ouosoruei, acrpoHomued u ¢GU3UYECKOU
reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosee sCHble OOpas3ibl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHMS, TO €CTh CIOCO0a MOTYYCHHS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OnmHa w3 TWIaBHBIX 3a7ad (PU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4aronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpENAINoOjaraeT OBJIAJCHUE
CIIETYIOIUMHA KOMITIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

¢ OLICHMBATh U TIOHUMATh OCOOCHHOCTH HAYyYHOT'O UCCIICIOBAHMUS;

e UHTEPIIPETUPOBATH JJAHHBIC U MCIIOJIH30BaTh HAYYHBIE I0KA3aTeIhCTBA
JUTSL TIOJTYy9CHUS BEIBOJIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit  ®epepanuu, peamTu3yrOIINX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKIEHHOW peEIICHUEM



Komnernn Munucrepcra npocsenieHus: Poccuiickoit @eaepanuu (mpoToKoa ot 3
nexadpst 2019 r. Ne [1K-4BH).

Hean usyyenus pusuku:

e IPUOOpPETEHHE HHTEpPEca M CTPEeMJICHUS OOy4YaromIMXCs K HAay4YHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HHTEIUJIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEJCTABICHUNA O HAYyYHOM METOJE MO3HAHUS U (POpMHpOBAHHE
UCCJIeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YEeHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMHUpOBaHUE TPEACTABICHUNH O PONMM (PUIUKUA UIsI Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

epa3BUTUE  TMpEJCTaBICHUNM O  BO3MOXKHBIX  cepax  Oyayuei
npodeccuoHanbHON AeSATENbHOCTH, CBSI3aHHON ¢ (PU3MKOMU, MOATOTOBKA K
nanpHeneMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTmkeHne 3TUX IeNeld mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

e IPUOOpETEHHE 3HAHUM O  JUCKPETHOM  CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOPETEHNE YMEHUU OMHCHIBATH M OOBACHATH (DU3HUECKHUE SIBICHUS C
UCITI0JIb30BAHUEM TOJYYEHHBIX 3HAHU;

¢ OCBOGHHE METOJOB pELIEHUsI MPOCTEUIIMX Ppacu€THBIX 3aJad ¢
UCIIOJIb30BAaHUEM bu3nuecKux MOJIeIIeH, TBOPUYECKUX u
IPAKTHUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHMH HAONIONATh MPHUPOJHBIC SIBICHUS W BBINOJHITH OIBITHI,
nabopaTopHble paOOThl M AKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHl ¢ HH(pOpManuend (QUIUIECKOTO COAepkKaHUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHUECKOE OlIEHWBaHNE HH(POpMALUY;

e 3HAKOMCTBO CO chepamu npodhecCUOHATBHON AeSTENbHOCTH, CBA3aHHBIMU C
Gbu3MKON, W  COBPEMEHHBIMU  TEXHOJOTHUSMH, OCHOBAHHBIMU  Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemselii B mporpamMMe mno (u3uke nepeueHs J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTENb JeJaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOCHHOCTEM
o0Oy4aromuxcsi, CIUCKa 3KCIEPUMEHTANBHBIX 3a/laHul, MpeJlaraeMblX B paMKax
OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.



COJEPKXAHME OBYUYEHUA
7 KJIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKUE SBICHUA:
MEXaHUUYECKHUE, TEIJIOBBIE, DJIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MepeHue Qu3anyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapoHasi CUCTeMa €MHUII.

Kak ¢wusuka wu gapyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIJIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanne GU3NIEeCKUX SBICHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyueckue MpuOOPHl U MPoLEeIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS KAl U3MEPUTEIBHOTO MpUOopa.
2. N3mepeHune pacCcTOAHUN.
3. Hsmepenue oO0bEMa )XKUAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TE.
5. M3mMepeHue Ttemreparypbl MpU HOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPATypPBhl.

6. IIpoBenaeHue uccnenoBaHusi MO NMPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeJeHUS O CTPOCHNH BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBmxkenne yactull BemiecTBa. CBsI3b CKOPOCTU JABWXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpUCTaIIMYeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBHKECHHUS.



2. Habmonenue muddysun.
3. HaGmonenue  siBneHud,  OOBACHAIOIIMXCS  MNPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopusie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCMOIB30BAHUEM

doTtorpaduii).
2. OnpITHI O HAOTIOEHUIO TETNIOBOTO PACIIUPEHHS Ta30B.
3. OnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM JABMXKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEpLUHU. B3auMmopaelcTBhe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BeIIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMoi. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMYECKOTo JIBMXKEHHMS Tella.
2. M3mepeHune CKOPOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaOmronenue siBI€HUS WHEPIIHH.
4. HabmroneHue nu3MeHeHUs1 CKOPOCTH MPHU B3aUMOJACUCTBUU TEIL.
5. CpaBHEHHUE Macc M0 B3aUMOJIECUCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTI'O JIBMXKEHHMS (IIApUKa B KUIAKOCTH,
MOJIEIIN AIEKTPUIECKOTO aBTOMOOWIIS M TaK Jajiee).

2. OmpepneneHue CpeAHEN CKOPOCTH CKOJIBbXKEHUS Opycka WM IIapuKa Mo
HAKJIOHHOU TTOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PaCTSHKEHHS (IedopMarium)
NPYKUHBI OT MIPUII0KEHHOM CHUIIBI.

5. OnpIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl YMEHBIIEHUS ¥ YBEJIMYCHUS JaBieHus. J[aBneHne rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT o0BbEMma, TemmepaTryphl. llepemaua naBineHus
TBEPABIMU TEJNAMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABIEHUS >KUIKOCTH OT TIIyOMHBL. [ 'mapocratmyeckuii
napajokc. Coobuiaroniyecs: cocypl. [ MapaBnuyeckie MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHOW o6osouku 3emiu. Ombit Toppuuennu. M3mepenune atmocdepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD AAaBJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCy/Ibl.

['mppaBnuuecknii nmpecc.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKHBAIOIIEH CHUJIBI OT O0BEMA MOTPYKEHHOW 4YacTH
T€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITANKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA IOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopusie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHve  BBITAJKHUBAIOIIEH CWIbI, JIEWCTBYIOIIEW Ha  TeoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, ICHCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl TEa.

4. OmbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIE Ha TEJIO B JKHUIKOCTH, OT O0bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIETIECHUE €€ IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IpumMeHeHue mpaBuiia paBHOBECUs pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomul u onsimel.

1. Ompenenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yciIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPTIUU.

8 KITIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUM CTPOECHUS
BeliecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJd. OMNbIThI, NMOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOpUH.
CmaurBaHue U KaOWJUISIpHBIE ABJIEHUS. TEIoBoe paciMpeHue U CoKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
Temionepeaaya u COBEpILICHUE paboThI. Buasl TeIIonepeJauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KommuecTBo TeIwioThl. YaeibHas TEIUIOEMKOCTH BellecTBa. 1eIniooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. [lmaBienune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcainus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TeroBbix asurarenei KIIJ[ temmoBoro asuratess.
TermioBbie ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.
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Hab6monenue nuddysnmn.

HabGmtonenue siBnennii cMauyMBaHUS U KaNWLUISIPHBIX SBICHUN.
HabGmronenue TermioBoro pacmpeHust Tedl.

N3meHeHne naBiieHUs ra3a MpU U3MEHEHUM 00bEMa W HArpeBaHUU WJTU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TEMIIEPATYPHI.

Bune! Teronepenauu.

OxJytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIICCTB.

. HaOnroneHue KurieHus.

. HaGmonenne mocTossHCTBa TeMIepaTyphbl IPH TUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTaTEIEH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITTPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTh JaBJEHUS BO3lyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH DSHEPrud Telna B pe3ysbTaTe
TEeIIonepeayn U padoThl BHEITHUX CHJI.

HccnenoBanue sIBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsiuYen BO/IBI.

OmnpeneneHne  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Omnpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHONW TEMJIOThI IUIABICHUS JIbJA.

Pasznen 7. diekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEX]Ty TEIaMH).

Onekrtpuyeckoe none. Hanpspk€HHOCTh 3nexrtpuyeckoro mons. IIpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX T0JIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
HcToYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIEHUE BEHleCTBA. 3akoH OMma
ans ydactka uenu. [locienmoBatenbHOe W mapajuieIbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH »ANEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHua.
DJexTpUuYecKre 1eny U MOTPeOuTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHE sl )KU3HU Ha 3emie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
JIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VICIonb30BaHUE SJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanes. SABieHne 3MeKTpoMarHuTHON HHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CrocoObl  TONy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa poJia JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3aPSHKEHHBIX TEJL.
Y CTpONCTBO M JEUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BbI1H pa3psa.
. U3mepeHue cuitbl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPS)KEHUS BOJIbTMETPOM.
. PeocTtar 1 MarasuH COIpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB.
. MozaenupoBaHue HEBO3MOKHOCTH pa3/ieJICHUs MTOJFOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DIEKTPOMArHuT.

JleificTBre MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTEb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

OneiTel @apanes.

3aBUCUMOCTh HANpPABJIEHUS WHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJIEKTPU3AIMK TeNl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanure ACUCTBUSL DJIEKTPUUYECKOTO TMOJS HAa MPOBOJAHHUKU U
JUBJIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJiupoBaHUe CUJIbI TOKA.

W3mepenue 1 peryanpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
COMNPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAN TOMEPEYHOrO
CEUYEHHS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NpPU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MNPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue paboOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO YEpe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO TMOJsi MOCTOSIHHBIX ~MAarHUTOB TMpPU  HX
00bEIMHEHNH U PA3JCICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI  B3aUMOJECHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUe U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KII/1 351eKTpoABUTaTENNbHOM YCTAaHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJIEIOBAHWE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe aBmxkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBWKEHUS. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsAMonuHelHoe aBuxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUHU.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOE JBMkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOEe nBmkeHHE MO OKpyxHOcTU. [leprog m vacrota obpaieHus.
JIunenHas u yriioBasi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiit 3ak0H HbtoTroHa. Bropo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[TpyHIMD CynepIIO3ULIAA CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHHUs, CHJIa
TPEHUS NOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmxkenue rura”er Bokpyr Comnna. IlepBas xocMuueckass CKOpOCTb.
HesecoMoCTh 1 ieperpysKu.

PaBHoBecue matepuanbHON TOukU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpaleHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKecTH, YHpPYTroCTH,
Tperust. CBsi3b dHEpruu u padbothl. [loTeHnnanbHas sHEprus Tena, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxatou npyxunel. Kunernueckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPIHUN.

Jemoncmpayuu.

1. HabmroneHune MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHeHUE TyTed W TPAECKTOPUM JBHXKEHUS OJHOTO U TOTO K€ Teia
OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre cKOpoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUYKEHUS.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

HaGmonenne MexaHM4ecKuX sIBJICHUH, MPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCHUTEILHO KaOWHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHUS T€ja OT MACChl T€Jla U JCHCTBYIOIIEH HA HETO
CHJIBL.

Hab6mtonenue paBeHcTBa CHJT IPU B3aUMOICHCTBUU TEIL.

N3meHeHue Beca Tela Py YCKOPEHHOM JIBUXKECHUU.

[lepenaya uMIryabca pu B3aMMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOIECUCTBUU TEJl.

CoxpaHeHue UMIYJIbCca MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHHEe UMITYJIhCa TIPH a0COTFOTHO YIIPYTOM B3aMMOICHCTBUMU.
HaGmronenue peakTHBHOTO JIBMYKEHUS.

CoxpaHeHHne MEXaHUYECKOM PHEPTUU MTPU CBOOOTHOM Ia/ICHUU.
CoxpaHeHrne MEXAaHUYECKOW SHEPTUU MPU JBHKECHUU TEJa MO IEHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHre cpeHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBYDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPeHHsS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBaHre 3aBUCHMOCTH IyTH OT BPEMEHHU IMPU PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne koddduIreHTa TPEHNUS CKOIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KUHBI.

Omnpenenenre paboThl CUIBI TPEHUS TPU PAaBHOMEPHOM JBIKCHUHU Tela
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPIUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHUO/I,
4acToTa, aMIUINTya. MaTeMaTnuecKuid U IPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETFHOM IBUKCHUH.

3aryxatomue — KosneOaHus.  BwiHyxaeHHble — KojebaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHudeckre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJIHBI.

3Byk. ['poMKkocTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnrogenue BoIHY X IEHHBIX KOJIEOAHHUM U pe30HaHCa.

PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OmpezneneHre 4YacTOoThl M MEpUOAa KOJEOAHMM MaTeMaTHuecKoro
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MasiTHHKA.
2. OmpeneneHne 4acTOTHI U IEproia KojaeOaHu NPy>KMHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUO/A KOJIEOAHUM MPY>KMHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpPUOJA KOJIEOAHWI rpy3a, MOABELIEHHOIO K
HUTH, OT MacChl Ipys3a.
6. ONBITBI, JEMOHCTPUPYIOLME  3aBUCHUMOCTh  N€pUOAA  KoJeOaHWH
IIPYKUHHOTO MasATHUKA OT MACChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus: CBOOOHOTO MaCHHS.
Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  ODJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
IEKTPOMArHUTHBIX BOJH. Illkama snexkTpomMarHMTHBIX BOJIH. Mcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexTpomarHuTHas npupoja cera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Hemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpens  cBera.  Hcrounuku  cBera.  [IpsmonuHenHoe
pacrnipoctpaneHue cBera. 3atmenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOH MpeaoMieHUsi cBeTa. [lonmHoe BHyTpeHHee
OTpaXeHUE CBeTa. lCMOap30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXKEHUs B
ONTUYECKUX CBETOBO/AX.

Jluaza. Xom mywedt B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckona. ['ma3 kak onrTuueckas cuctema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Hemoncmpayuu.

[IpssMONIMHEIHOE pacpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonydyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

XoJ nyuyer B coOUparolei JIMH3e.

Xox 1yder B paCCEeUBArONIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunuun aeiicTBus GporoanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa MPH CJIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)X€HUs CBETOBOrO Jyya OT yrJia
NaJICHHUS.

2. M3yueHue xapakTepUCTUK U300paKeHU MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHUMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilonydenue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIbI COOHMparoeit
JIVH3BI.

6. OIMBITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbITHl O BOCHOPUSATHIO LIBETA MPEAMETOB MpPHU UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBantoBble siBJIeHHS.

Omneitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U noriouieHre cBera atroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PannoaktuBHOCTh. Anb(da-, 6eTa- 1 ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hykinonnas wMopens aromHoro sapa. HMszoromsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa noxypacnajga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX H3JIIyYEHHW Ha JKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTIOUICHUS.

2. CnekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaopoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrtpauus nsnydyeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabmroneHue CIIOMIHBIX M IMHEHYATHIX CIEKTPOB U3TYUYEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOpHUTENHEHO--0000IIAOLTNI MOYIb IPEIHA3HAYECH AJISl CUCTEMATHU3alU
U 0000mIeHUS  TPEIMETHOIO  COAEPKaHMS M OMbITa  JAEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PM3MKH, a TAaKXKe AJII MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke is OO0ydJaroIuxcs,
BBIOpABIIMX ATOT YUEOHBIHN MpPEIMET.

[Ipy “3ydyeHUN JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIICJOBAHUS



SABJIGHUN TIPUPOABI U TEXHUKH, OBJAJICHUE YMEHUSIMHU OOBACHATH (PU3UUECKHUE
SBJICHUS, NPUMEHS NOJIyYeHHbIE 3HAaHMs, peElaTh 3aJadyd, B TOM YHUCIE
KAUeCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNNATBHO NEATEIIBHOCTHBIM XapakTep JAHHOTO pas3ziena peaau3yercs
32 CYy€T TOro, 4TOo OOYy4YarOUIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX WM
peaaraeTcs:

Ha OCHOBE IIOJNIyYEHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
dbu3nyeckue BICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbI MCCIIEJOBaHUSI (PU3MUECKUX SIBIEHUH, B TOM
YUCJIE 1JIA POBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATH HAy4YHBIE OCHOBBI HamOOJiee BaXXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHiA, HAIPUMEP, TPAKTUYECKOTI0 HUCIOIb30BAHMS PA3IUYHBIX UCTOUYHHUKOB
HDHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHCHHMS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyenue Gu3MKM Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpPaBIECHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbpTrare nzyuenus UMK Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatonierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— MPOSIBJICHUE MHTEpPECA K UICTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(hbU3MIeCcKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJA€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C MPAKTUYECKUM MpPUMEHEHHEM
JTOCTUKEHUN (PU3NKY;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIUIIOB B JESATEIBHOCTH
YYEHOTIO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS:

— BOCIIPUSITUE ICTETHUUECKUX KadyeCcTB (PU3MYECKOW HAayKd: €€ rapMOHUYHOTO
OCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

— OCO3HaHUE UEHHOCTHM (U3MYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYpPBIL;

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K MCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BaKHOCTH MpaBWJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOpPTE, HA J0POrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOpYAOBaHHEM B
JOMAlIHUX YCIIOBHUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPU3HAHHUE CBOErO IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIMTAHUS:

— AKTHBHO€ Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3anad (B paMKax CEMBbH,
oOpa3oBaTreNpHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COLIMANIbHOM HAIpPaBICHHOCTH, TPEOYIOUIMX B TOM 4HCIE M (U3HUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHHIO IIpodeccuil, CBSI3aHHbIX C (PU3UKOIL;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUA Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMW JJI1 peuleHHs 3a1ad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAaHUS TIOCTYNMKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JJIs1 OKPY KAIOLLEH CPEIbI;

e — OCO3HaHHME TJ00AJTbHOTO XapaKTepa SKOJIOTHMYECKHX MpOoOJeM M MyTed uX
perenus;

e 8) amanTranum K M3MEHAIOIMMCH YCJOBHMAM COLUMANBHON U NPUPOIHOH
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACWCTBUU IPH BBIMOJIHEHUN HCCIEIOBAaHUM H
MPOEKTOB (PU3MUECKON HAIMpPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e — TIIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTM YEpE3 IPAKTHYECKYIO
NEATENIbHOCTD;

e — IOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HcCIie (POPMYINPOBAThH
UJ1€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHE AePUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HAHUM;

e — CTPEMJICHUE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e — OLEHKA CBOMX JEWCTBHM C Y4YETOM BIMSHMS Ha OKPYXAIOLIYIO Cpeny,
BO3MO>KHBIX INIOOATBHBIX TIOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUHS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopazoBaHus y oOy4daroiierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIINE IO3HABATEeIIbHBIC YHUBEPCAIbHbIC yUeOHbIC TCUCTBUSA,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YI€OHbIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Bba3zoBble JJoruueckue aeicTBUA:



*BBISIBIISITh M XAapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(siBNIEHU);

 YyCTAHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIMHN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHHUS;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B pacCMaTpHUBAEMBIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (DU3NIECKUM SIBICHHUSIM;

¢ BBISIBJISITh TIPUYUHHO--CJICACTBEHHBIC CBSI3W TPH HW3YYCHUH (PU3UUECKHUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOH30BAHUEM JI€TYKTHBHBIX
Y WHIYKTHBHBIX YMO3aKIIFOUEHWH, BBIIBUTATh THUIOTE3bI O B3aMMOCBS3SIX
(bU3NIECKUX BEITUYHH;

¢ CAMOCTOATEIBHO BBHIOMpATH CHOCO0 perieHus yueOHOM pu3nueckon 3anadu
(cpaBHEHHE HECKOJBKHX BapUAaHTOB pEIICHHs, BHIOOp Haumbosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOATEIBHO BBIICIICHHBIX KPUTEPHER).

ba3zoBble uccieaoBareJbCcKue 1eUCTBUA:

e ICTIOJIB30BaTh BOMPOCKHI KaK UCCIIEOBATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 10 CAMOCTOSITENIFHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOKHBIH
¢u3nyecKuii SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DPU3MUECKOTO
SIBIICHUS;

¢ OIICHMBAaTh HAa TPUMEHHMOCTh M  JIOCTOBEPHOCTh  HH(OPMAIIHIO,
MOJIyYEHHYIO B XO/I€ MCCJIEIOBAHUS WIIM HKCIIEPUMEHTA;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI 1O pe3yjbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBNIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPENOIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

o IPUMEHSATH PA3IMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU TIOUCKE |
orOope WMH(GOPMAIMK WM JAaHHBIX C Y4ETOM MPEIIOKEHHOW ydeOHOM
bu3ndecKoil 3a1a4u;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATh HH(OPMALIHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

¢ CAMOCTOATEILHO  BBIOMpAaTh ONTHMAIBHYIO  (QOpMy  TIpeICTaBICHHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIOKHBIMU
cXeMaMu, IuarpaMmmMaMu, HHOUW rpaduKoi U uX KOMOMHAIIMSMHU.

KoMMyHMKATHBHBIE YHHUBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:

eB Xx0/¢ OOCYXJeHUs y4eOHOro MmaTepuaina, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOW TeMbI U
BBICKA3bIBaTh WJICU, HAIlCIEHHBIC HA pEIICHHE 3aJaud U TOIACpKaHHe
0J1aroxeIaTeIbHOCTH OOIICHUS,



e COMOCTABIISITh CBOU CYXKJEHUS C CYKJIEHUSMU JPYTHX YYaCTHUKOB JIMAOra,
oOHapyXUBaTh pPa3InyKe U CXOJCTBO MO3UIIHIA;

e BBIP@)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o IyOJIMYHO TMPEICTABIATH PE3YJIbTAThl BBHITOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);

e IOHUMATh M HMCIOJb30BATh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaIbHOM
paboTHI PU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

e IPUHUMATh 1IeJIU COBMECTHOM JeSTEILHOCTH, OPTaHU30BbIBATH IEHCTBHS 110
e€ JOCTM)KEHHUIO: pAaCIpeleNarTh poid, OOCyXJaTh TPOLECCh U
pe3yIbTaThl COBMECTHOM paboThI, 060011aTh MHEHHSI HECKOJIBKUX JIIOCH;

* BHITIOJIHATH CBOIO 4acTh PabOThI, AOCTUTas KaueCTBEHHOTO pe3ysbTara Io
CBOEMY HANpaBIECHUI0O M KOOPAWHUPYS CBOM JEHCTBUS C JPYTHMMH
YJIeHAMU KOMAaH/Ibl;

¢ OIICHMBATh KAa4yeCTBO CBOET0 BKJaJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsX, TPEOYIOIIUX JIJIst
petieHust GU3NUEeCKuX 3HAaHUM;

e ODUEHTUPOBATHCS B PA3jMYHBIX  MOAXOJAX  MNPHUHATUS  pelIeHUuM
(MHIMBUAYaJIbHOE, TPUHATHE PEHICHUS B TPYIIE, TPHHITHE PEIICHUI
rpynmoiu);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM pElIeHUs] (PU3NYECKON 3aauul WU
IJlaHa HCCIEOBaHUS C Y4ETOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MIPEIIaracMbie BAPUAHTHI PEIICHUH;

e IETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJIEKT:

e 1aBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MpeJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHKEHHMS  (HEJOCTHKEHHUS)  pe3yJbTaToOB
NeSATeILHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

e BHOCHTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCJE€ B XOJI BBITIOJHEHUS
bu3nuecKkoro HMCClIeAOBaHHS WM  [POEKTAa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyallMii, YCTaHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

e OIICHUBATh COOTBETCTBUE PE3YNIbTATA IEJI U YCIOBUSM;

e CTaBUTH ce0s1 HA MECTO JAPYroro 4YeJoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATh CBOE MPABO Ha OLIMOKY MPH pelieHrnr (PU3NUEeCKUX 3a/1a4 WIH B
YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoH1y o0yuenus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

e ICTIOJIH30BATh MOHATHS: (PU3UYECKUE U XUMHUYECKUE SBJICHUS, HAOIOICHUE,
IKCIIEPUMEHT, MOJIEb, TUIOTE3a, SAUHUIBI (DU3UIECKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperaTtHbleé COCTOSIHUS BellecTBa (TBEPIOE, IKHUJKOE,
razoo0pa3Hoe), MexaHu4ecKoe JIBUkKeHre (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPHs, PAaBHOJACUCTBYIOIIAsA CHja, Jedopmarius
(ympyrasi, TutacTH4ecKas ), HEBECOMOCTbh, COOOIIAIONINECS COCY/IbI;

e paznuuath siBACHUS (AU dy3usi, TEIIOBOE BIKCHHE YAaCTHI[ BEIIECTBA,
PaBHOMEpPHOE  JIBUKCHHME, HEPABHOMEPHOE  JIBWKCHHUE, HWHEPLUS,
B3aMMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOU OCHIO
BpalllcHUsA, TNepeaada OaBJICHUS TBEPABIMU TEIaMU, >KUIAKOCTIMHU U
razamm, atMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MpPEeBpaIIeHus
MEXaHUYECKOI SHEpPruu) MO ONMHCAHUI0 UX XapPaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIIHNX JAHHOE (PU3NUECKOE SIBJICHHE;

epacro3HaBaTh MPOSBICHUE  M3YYCHHBIX  (U3WYECKUX  SBJICHUH B
OKpYy)XalollleM MHUpE, B TOM 4YHuclie (PU3NUecKue SIBJICHUS B IPHUPOJIE:
IIPUMEPHI JIBUKCHUS C PA3JIMYHBIMUA CKOPOCTSIMH B KHWBOU M HEKHBOU
MPUPOAE, NECUCTBUE CUIbl TPEHUS B NPUPOJEC U TEXHUKE, BIUSAHUE
aTMOC(EpHOro JaBJEHUS Ha KUBOW OpraHW3M, IJIaBaHUE PbIO, phlYaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B yUeOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SBICHHA;

e ONTMCHIBATh M3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKHE SBICHUS, WCIIONB3YS
buszndeckue BETWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEJIHSSA CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWJa TPeHus, AaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAONIAS CHJIa, MEXaHW4YEeCKasi paboTa, MOIHOCTh, TUIEYO CHIIHI,
MOMEHT CWIbl, KOX((HUIMEHT TOJE3HOTO JEWUCTBHSI MEXAaHH3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHCAHUU IPABHIHHO
TpakToBaTh  (UBUYECKHM  CMBICI  HUCIOJb3YEeMBIX  BEJIUYUH, HX
0003HAYEHUS U EIUHUIIBI (PU3NUYECKUX BEIMYUH, HAXOIUTh (DOPMYJIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUECKYI0 BETUYMHY C APYTHMHU BEIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (UBUYECKHE SBJICHHS U IPOIECCHI,
UCIIOJIB3Ys TIpaBUJIa CJIOKEHHS CHJI (BIOJIb OJHOM IpsiMOi), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, mpaBWIO paBHOBecUs pblyara (610ka),
«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
HEPruH, TpPU HSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIMCBIBaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

 00BSICHATDh (PU3NYECKUE SBJICHUS, IIPOLIECCHI U CBOMCTBA TEJl, B TOM YHUCJE U
B KOHTEKCT€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh PUYMHHO--CIICACTBEHHBIE CBA3H, CTPOUTH OObsICHEHHE U3 1-2
JIOTMYECKHX I1IaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THBIC 3a/1a4 B 12 1elCTBUSA, UCIIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBAIOIIME (DU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS
3aJaud  3alHChIBaTh KPaTKOE YCIIOBUE, TMOJCTAaBIATh (DU3HUECKHE
BEJIMYMHBl B ()OPMYJIBI UM IPOBOAMTH PAcCUEThl, HAXOAWUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOM (PU3NUECKON BETMYUHBI;

e pacrmo3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO PpEIIUTh MpPH MOMOUIH
($u3nYECKUX METOJOB, B OMMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TMmoTesy),  pasnuyaTb W MHTEPIPETHPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 1O €0 Pe3yJIbTaTaM;

¢ IPOBOJIUTH OTIBITHI 110 HAOIOICHUIO (PU3UUECKUX SABICHUN WIH (PUINIECKUX
CBOMCTB Tel: (pOpMYyJIUPOBATH MPOBEPSEMBIE MPEAIOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000pyAOBaHHUs, 3alUChIBATh XOJ| OIbITA U
(opMyIIMpOBaTh BHIBOBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUSI PACCTOSHUS, BpEMEHH, MacChl Tesa, 00bEMa,
CHWJIBI W TEMIIEpaTypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX
npuOOpoOB, 3alMChIBaTh IOKa3aHUS MNPUOOPOB € YYETOM 3aJaHHOU
a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUN;

* IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKOW BEIMYUHBI OT
JPYrol € HCIOJb30BAHUEM MPAMBIX H3MEPEHUH (3aBUCUMOCTH IIyTH
PaBHOMEPHO JBWXKYILEroCs Tela OT BPEMEHU JIBHXKEHMSI Teja, CHUIIbI
TPEHMSI CKOJILKEHUS OT BEca Tela, KauecTBa 00pabOTKHM MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
yIOPYrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTHU T€Ja, OT IIIyOUHBbI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBUU
IUTaBaHMsI TeJl, YCJIOBMM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUSA, coOUpaTh YCTAaHOBKY U
BBIMIOJHATh W3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH



pe3yabTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DU3MUECKHX BEJIUYHH B BUJC
NpPeIJIOKEHHBIX TaOnull U TpaduKoOB, JeNaTh BBIBOJABI MO pe3yibTaTaMm
UCCIIEIOBAHMUS;

* [IPOBO/IUTh KOCBEHHbIE M3MEpeHUs] (U3NYECKUX BeIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJOrO TeNa, CWJIAa TPEHHS CKOJIBKEHHS,
JaBJICHME  BO3/AyXa, BBITAJIKUBAIOLIAs CWJIa, JEHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTH TeNO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIeAys TMPEAJIOKEHHON MHCTPYKIUH: IpU
BBITIOJIHEHUH HW3MEPEHUH coOMpaTh AIKCIEPUMEHTAIbHYIO0 YCTaHOBKY W
BBIYUCIISATH 3HAUEHUE NCKOMOM BEJIMYHHBI,

e COOJIO/IATh MpaBUJIa TEXHUKU 0€30MacHOCTH MpH padoTe C J1a00paTOPHBIM
o0opymoBaHuEM;

e yKa3bIBaTh MPHUHLMUIBI JEHCTBUA NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOINAIOLINECS COCYyIbl, Oapomerp,
phlYar, HOJABMXHBIA U HETIOJABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;

e XapaKTepU30BaTh MPUHIUIBI  JCWCTBUS HM3YyYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HUX OMHCAHUA (B TOM YHUCIHE:
HNOJIIMITHUKY, YCTPOMCTBO BONOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUSA
0 cBOMCTBax (U3NYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

o IPUBOJUTH MIPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TIPUMEPAX) MPAKTUIECKOTO
UCTIOIb30BaHUSl (PU3MUECKUX 3HAHUM B TIOBCEAHEBHON IKU3HH JUIA
obecrieyeHuss O€30MAaCHOCTH TIPU  OOpalleHuu ¢ TpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CPEIE;

¢ OCYIIECTBJISATH OTOOpP HCTOYHHMKOB uHpopManuu B HMHTepHeTe B
COOTBETCTBUU C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUA M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATH
uHPOpMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYMBOW MIIM MOXET OBITh
HEJIOCTOBEPHOM;

* ICTIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3a/aHUI HAay4YHO--TIOMYJISPHYIO
auTeparypy  (pu3MuUeckoro - coaepikaHus, CIpPaBOYHbIE MaTepUabl,
pecypchsl cetd VIHTepHET, BIajeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HGPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

*CO3/1aBaTh COOCTBEHHBbIE KPAaTKUE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHHMKOB MH(pOpMAIK (U3NIECKOTO COACPKAHUSA, B TOM
quciae MyOJUYHO JeNaTh KpaTKue COOOLIEHHS O pe3yibTaTax IMPOEKTOB
WK Y4eOHBIX HCCIEAOBaHUH, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBI TOHATHMHBIA ammapar Kypca (U3MKH, COMPOBOXAAThH
BBICTYIUICHUE NTPE3EHTALUEH;

e[IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAHUM pacIlpenemsiTh
00s13aHHOCTH B TpyNI€ B COOTBETCTBMU C IOCTAaBJICHHBIMU 3aJlayaMH,
CIeIUTh 3a BBINOJHEHUEM IUJIaHA JEHUCTBUM, aJ€KBATHO OILICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYMIbI,  BBICTPAaUBATH
KOMMYHHUKATHBHOE B3aMMOJICHCTBHIE, YUUTHIBASI MHEHHE OKPYKAIOLTHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIA:

e ICTIOJIb30BaTh MOHATHSI: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUXKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUINUYECKHIE U
amop(HbIe TeJa, HACBHIILEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTD
BO3/lyXa, TEMIIEparypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JIBUraTelb,
AJIIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, AIEKTPUUECKOE IO0Je, MPOBOIHUKI
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e paznuyaTh SBIEHUS (TEIJIOBOE pACIIMPEHHE U CKaTue, TeIJIonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAuMBaHUE, KAWUISPHbIE SIBICHUS, HCIApEHUE,
KOHJIEHCAlMsl, IUIaBJIEHHWEe, KpHUCTaJUIu3aius (OTBEpJEBaHUE), KHUIICHUE,
Teruionepeaaya (TEeTI0npPOBOIHOCTb, KOHBEKLHA, U3ITy4YEHHUE),
AIIEKTpHU3alUs TeJl, B3aUMOJICHCTBUE 3apsAO0B, ACHCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuTOB, JEHUCTBUE
MAarHUTHOTO TOJISl Ha MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SABJICHHUE;

epacrmo3HaBaTh MPOSBICHHE  M3YYEHHBIX  (U3NYECKUX  SIBJICHUA B
OKpY)XaloIlleM MHpE, B TOM YHCJIEe (PUINUYECKUE SBICHUS B MPHUPOE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIAPHBIE SBJICHUS B MPUPOJE,
KpUCTaUIbl B TMpupoje, usiydenue CoiHIa, 3amep3aHue BOJIOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, 3MEeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, apeld MoiocoB, poib MAarHUTHOTO TOJS AJS JKU3HH Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

* ONIUCHIBATh M3YUYCHHBIC CBOMCTBA TEN U (PU3UUECKUE SIBJICHHS, MCIIONb3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TeruioTa
IUIaBJICHUS, yJelbHasg TeIioTa NapooOpa3oBaHUsl, yHAelbHas TeruioTa
CrOpaHMs TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU



MalllMHbl, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/lyXa, JJIEKTPUUYECKUI 3apsii,
CUJIa TOKa, JJICKTPUYECKOE HAIPSIKEHHE, COMPOTUBICHUE MPOBOIHUKA,
yAeIbHOE  CONpPOTUBIICGHWE  BemiecTBa, paboTa W MOIIHOCTH
ANEKTPUUECKOTr0  TOKAa), TMpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYecKuil CMBICH UCIOJIb3YeMbIX BEJIMYUH, 0003HAUEHUS U €JUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYIBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYUH;

e XapaKTEepU30BaTh CBOWCTBA TeJs, (U3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOU TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMMU TOJiell (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl yyacTKa 1€, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHUsI DHEpPruu, TMpPU HSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alKChIBaTh €ro MaTEMaTUYECKOe
BBIPAXKEHUE;

¢ O0BACHATH (PU3WYECKHE TPOIECChl W CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrnYecKux
IaroB ¢ omnopoi Ha 1-2 U3y4YeHHBIX CBOWCTBA (DU3UUECKUX SIBJICHUH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e peIIaTh PaCUYETHBIE 3a/1au B 2—3 MEHUCTBHSI, HCTIONB3YS 3aKOHBI 1 (hOPMYJIBI,
CBs3bIBalONIME (DU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaliM3a YCJIOBUS
3a/1auu 3aMUChIBATh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK AAHHBIX JUJIS
peuieHus 3aa4yu, BbIOMpaTh 3aKOHBI U (QOpPMYJIbl, HEOOXOIUMBIE AJi €€
pelieHus, MPOBOJAUThL Pacu€Thl U CPAaBHUBATH IOJYYEHHOE 3HAYCHHE
(bU3UYECKON BEIMYNHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE€ MOXHO pEUIUTh MpU TOMOIIU
(bu3MUEeCKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAHUSA, BBIACISAThH
MpPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCJIEIOBAHUs, J€JaTh BHIBO/IbI;

¢ IPOBOJUTH OTIBITHI 110 HAOIOIEHUIO (PU3UUECKUX SABICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KamWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUSI BO3/lyXa OT
ero o0bEMa, TeMrepaTypbl, CKOPOCTH Ipoliecca OCTHIBAHMS U HATPEBAHMS
IpU U3Jy4EHUU OT IBETa M3Tydarouied (MOorjouiaroueid) ToOBEpXHOCTH,
CKOpPOCTb HCIIApEHHUs] BOJIbI OT TEMIEPATYyphbl >KUJIKOCTH M IIOMaAu €€
MOBEPXHOCTH, OJEKTPU3ALMS Tel M B3aUMOJACHCTBUE DIEKTPUUYECKUX
3aps/ioB, B3aMMOJCHCTBUME TIOCTOSIHHBIX MArHUTOB, BHU3yalu3allus
MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, IEUCTBUSI MAarHUTHOTO MOJIS Ha
MPOBOJJHUK C  TOKOM,  CBOWCTBA  JJIEKTPOMAarHuTa, CBOKCTBA



AJIEKTPOJIBUTATENSI TIOCTOSTHHOTO TOKa): (pOPMYIHPOBATH MPOBEPSEMBIE
MIPEANOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYA0BaHUS,
OTHCHIBATh XOJ OMBITa U (POPMYJIUPOBATH BEIBOJIBL;

e BBITIOJIHSATH MPSMbIE U3MEPEHUSI TEMIIEPATYphbl, OTHOCUTEIHHONU BIAXKHOCTHU
BO3/lyXa, CWUJIBI TOKA, HAMNPSDKEHUS C MCMOJb30BAHHEM aHAJIOTOBBIX
npuOOpPOB W JATYMKOB (PU3NYECKHX BEJIMYWH, CPAaBHUBATH PE3yJIbTATHI
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;

e IPOBOJUTH MCCIIEJIOBAHUE 3aBUCHUMOCTHU OJHOW (DPU3MYECKON BEIMYMHBI OT
IPYro C UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUJIOIIAAXd MONEPEeYHOTO
CEUEHUS U YAEIbHOTO CONMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYIIETO 4epe3 MPOBOAHUK, OT HANPSXKEHUST Ha MPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEOBATEILHOTO W MapajlieIbHOTO  COEAUHEHUMN
IPOBOJIHUKOB): IJIAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CIACAYysS NPEIIOKEHHOMY IUIaHy, (DUKCHpOBATh
pe3yNbTaThl TIOJYYCHHOW 3aBHUCUMOCTH B BHUIE TaOMUIl W TrpaduKoB,
JIeTaTh BBIBO/JIBI IO pe3yJIbTaTaM UCCIEIOBAHUS;

e IPOBOJUTH KOCBEHHbIE U3MEpeHUs (U3MUYecKux BeIMUMH (yHelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHHMKA, paboTa U
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOMpaTh
AKCHEPUMEHTANIbHYIO YCTAHOBKY, CIEAysl MPEMNJIOKEHHON UHCTPYKIUU, U
BBIYMCIIATH 3HAUEHUE BEJIUUUHBI;

e COOMIOAATH MpaBUJa TEXHUKU O€30MacHOCTU Mpu padoTe ¢ J1abopaTOPHBIM
000py/TI0BaHUEM;

e XapaKTePU30BaTh MPHUHIIUIBI  JEHCTBUS HW3YYCHHBIX TpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIEepMETp,
BOJIbTMETP, CUETUMK OJIIEKTPUUECKOW HHEPTUuu, 3JIEKTPOOCBETUTEIbHBIE
pUOOPHI, HATPEBATEIBHBIC IJICKTPONPUOOPHI (IPUMEPHI), ITCKTPUIECCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTaTENIb IOCTOSIHHOTO TOKA),
UCIIOJIB3YsI 3HAHUS O CBOWCTBAX (PU3MUECKHUX SIBIICHUHW W HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

e paCllO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIIbHbIC
npubOpel MO CXeMaM ¢ CXEMaTUYHBIM PUCYHKaM (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOM, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Hernen ¢ nocineoBaTeNIbHbIM U MapajiIeIbHbIM COESIMHEHUEM DJIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTeH;



e IPUBOAUTH IPUMEPHI (HAXOAUTHh HH(OPMALIHIO O PUMEpax) IPAKTHIECKOTO
UCIIONB30BaHUsl (U3WYECKUX 3HAHUA B TIOBCEIHEBHON JKM3HU MJIA
oOecrieueHrus 0Oe30macHOCTH Tpu  oOpamieHHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUS 370POBbSI U COOJIIOJCHUSA
HOPM 5KOJIOTUYECKOTO TIOBEJICHUS B OKpPY>KalolIeH cpene;

¢ OCYLIECTBIISITh MOUCK HMHPOpManuu  (PU3NYECKOTO  COACpN aHHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW H TYTEM CpaBHEHUSA
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACTATH  MH(OpPMaLUIO, KOTOpas
SBIISICTCS IPOTHUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

* ICTIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3a/aHUI HAay4YHO--TIOMYJISPHYIO
JaUTepaTypy (pU3MYECKOro coAepKaHHs, CIPAaBOYHbIE MaTEepHAabI,
pecypcsl cetd VIHTepHET, BIajeTh NpuéMaMu KOHCTIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHust HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

¢CO3/aBaTh COOCTBEHHbIE IUCHbMEHHbIE W KpaTKHe YCTHBIE COOOILICHHS,
0000mmasi wH(pOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUsA, B TOM YHCIE MYyOJUYHO TPEACTABISATh PE3yJIbTaThl
IPOEKTHON WJIM KCCIEeN0BATENbCKON JEATeIbHOCTH, P 3TOM I'PaAMOTHO
UCMOJIb30BaTh M3YYEHHBI MOHATHHHBIA ammapaT Kypca (DU3HKH,
COIPOBOXKJATh BBICTYIUICHHUE MTPE3CHTALIUEN;

e[IPM BBINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCICJOBAHUNA (PUINUECKUX
IPOLIECCOB pacHpeeNisiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 3a7[a4yaMH, CJIEJUTH 32 BBINOJHEHUEM IUIaHA JACUCTBUH U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B
NesITeTbHOCTh TPYIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Yy 00YUAIOIIMXCS YMEHHIA:

¢ CTIONIb30BaTh ~ MOHATHS: CHCTeMa OTCu€Ta, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, miuacTU4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPEerpy3ku, HEHTP TKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP THKECTU TBEPIOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoJeOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK U YJIbTPA3BYK, SJIEKTPOMArHUTHbHIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCIMYCKAaHUS U TOTJIOUICHHS, aib(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIBI, SIIEPHAsT DHEPTETUKA;

epa3nuyaTh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
IBIDKEHUE, PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE MABM)KEHHE, CBOOOIHOE
najicHue TeJ, paBHOMEPHOE JIBIKEHHE MO OKPYKHOCTH, B3aUMOJCHUCTBHE



T€J, PEaKTUBHOE IBIDKCHHE, KOJIeOATEeIbHOE JBMKEHUE (3aTyXaromiue u
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PpaCIpOCTPAHEHHE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CIIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITYYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBJICHUE;

e paCllO3HaBaTh  MPOSBICHHE  M3YYEHHBIX  (PU3MYECKUX  SBIICHUA B
OKpyXaroiieM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIMBBI, ABIKEeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPa(PHOIETOBOTO Y PEHTTEHOBCKOTO W3IIYYCHHWH, €CTeCTBEHHBIN
paaNoOaKTUBHBEIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

e ONTMCHIBATh M3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKHE SBICHUS, WCIIOIB3YS
dbu3nyeckue BeNUYMHBI (CpelHsSsl MU MTHOBEHHAs CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpeMEIlleHHe, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMANICHUs, BEC Tela, HUMIIYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBHAS DSHEPIHsl Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAsI SHEPTUs CHKATON
NPYXKXWHBI, KUHETHYECKass SHEprus, IOJIHAas MeXaHU4ecKas >SHeprus,
NIEPUOJT U YacTOTa KOJIEOAHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIhb MPEIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (M3MYECKUN CMBICI WCIOJIb3YEMbBIX BEJIUYHH,
0003HaueHUd W E€AUHMIIBI (DU3MYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIINYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYMEPIO3ULMK CWJI, MPUHIUI OTHOCUTENIbHOCTH [ 'anmuies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOTO M MaCCOBOTO YHCEI



IPHU SIIEPHBIX PEAKIUAX, MPHU 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATUIECKOE BHIPAKEHNUE;

¢ O0BACHATH (PU3WYECKHE TPOIECChl W CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTYaIli MPAKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJICICTBEHHBIC  CBS3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUECKHUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHHIE 3a/1a4n (OMUPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHHUH),
UCTIONB3YSl 3aKOHBI M ()OPMYIIbI, CBSI3BIBAIOIINE (PU3NUCCKUE BEITHMUWHBI:
Ha OCHOBE aHalkM3a YCIOBHS 3aJadd 3allMChIBaTh KpPAaTKOE YCJIOBHE,
BBISIBIISATh HEIOCTAIONINE WM M30BITOYHBIC JTAHHBIC, BEIOMPATH 3aKOHBI U
dbopMyIIbl, HEOOXOIUMBIE TSI PEUICHUS, TPOBOIUTH PACUETHI U OLICHUBATH
PEATHCTUYHOCTD TIOTYYSCHHOTO 3HAUCHUST (PU3NIECKON BEITNINHBI;

e pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PpEIIUTh TMpPH MOMOIIH
(GU3NYECKUX METOOB, HCIOJIB3Ysl OMHCAHUE WCCIICIOBAHUSA, BBHIICISATH
MPOBEPSIEMOE TPEANOJIOKEHUEe, OIICHWBATh TMPABWIBHOCTH TOPSIIKA
MPOBEICHHS]  WCCJCAOBAHMS, JEJNaThb BBIBOJBI, WHTEPIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUH U OTBITOB;

¢ IPOBOJIUTH OTIBITHI 110 HAOIOICHUIO (PU3UIECKUX SBICHUN WM (PU3NIECKUX
CBOWCTB TelN (M3ydyeHHEe BTOporo 3akoHa HbproTOHA, 3aKOHA COXpaHEHUs
OHEPTYH, 3aBUCUMOCTh IMEpHoaa KoJIeOaHWUN TPYXKHUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT aAMILTUTY/IbI
ManbIX  KoyJieOaHWH,  TPSAMOJIMHEWHOE  PAacIpOCTpaHCHHWE  CBETa,
pasnoxeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHWsI TpeaMera B coOuparomiei
JUH3e, HAOMIOJIEHNE CIUIONIHBIX W JIMHEHYATHIX CIEKTPOB H3ITYYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/OBaHUs, OINUCHIBATH XOJ ONBITAa ¥  €ro  pe3yibTaThl,
(GbopMyIMpOBaTh BHIBOIHI,

 MPOBOJANTH TPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX WU3MEPEHUMN, OTpPEenesss
CpemHee 3HaueHUE U3MEpsIeMOr BenuduHBI ((POKYCHOE pacCTOSHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cHoco0a U3MEpPEHUs
(M3MEpUTENBHOTO TTPUOOpPA);

¢ IPOBOJANTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBHCUMOCTh MYTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpHojaa
KOJe0aHUN MaTeMaTHYeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpakeHUs CBeTa OT yrila MaJCHUs W yria MpejJoMJICHHs OT yriia
najieHus): IUIAHAPOBATh HCCIICIOBAHUE, CaMOCTOSITENHHO COOUpaTh



YCTaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl TMOJYYEHHOW 3aBUCHMOCTH
bu3NYecCKuX BEIWYMH B BHUAC TAONHIl U TPAPUKOB, NE€JATh BBIBOILI 1O
pe3yapTaTaM MCCIEI0BAHNUS;

e IPOBOJUTH KOCBEHHBIE H3MEPEHHS (PU3MYECKHX BEIUYUH (CpemHss
CKOPOCTb M YCKOpPEHHE Tejla TpHU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, XKECTKOCTh MPYKHUHBI, KOAIPPUIIUEHT
TPEHHSI CKOJBKEHMs, MeXaHHueckas paboTa M MOIIHOCTh, 4acToTa H
nepuoJl KojeOaHWil MaTeMaTH4yecKoro U TMPYKUHHOTO MAasSTHHUKOB,
onTHYecKass cuia coOuparoumed JIMH3bI, PpPaJUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M
BBITMIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATDH
3HAa4YeHHE BEJIMYUHBI U aHAJM3UPOBATH MOJIYYCHHBIE PE3YbTAThI C YUYETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

e COOMIOAATH MpaBUJa TEXHUKU 0€30MacHOCTU Mpu padoTe ¢ J1abopaTOPHBIM
o0opymoBaHuEM;

epa3nMyYaTh OCHOBHBbIE TMPHU3HAKH U3YYECHHBIX (UINYECKUX MOJEICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MoOJeNb aToma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

e XapaKTepU30BaTh MPUHIUIBI  JACWCTBUS HM3YyYEHHBIX MNPUOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHUCIHE:
CHUJOMETp, NaTYUKU TOJIOKEHHS, PACCTOSIHUS M YCKOPEHHsS, DPaKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOJb3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHHUM U  HeoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

¢ ICTIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOILECCOB
OpU PEIICHUU Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl s
MOCTPOCHHUS N300paKEHMI B IIIOCKOM 3€pKajie M COOMpAIOLIe TNH3E;

e IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsI (DU3MYECKUX 3HAHUW B TOBCEHEBHOW IKU3HMU IS
obecrieyeHuss 0O€30MacCHOCTH TIpU  OOpalleHuu ¢ TIpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KAIOIIEH CPEIE;

¢ OCYIIECTBJIATh MOUCK MHGOpMAIMK  (PU3HUECKOTO  COJEpXKAHHUS B
HuTepHeTe, caMoCTOATENBHO (POPMYIHUPYsI MOUCKOBBIM 3aIIpOC, HAXOIUTh
NyTH OMNpPEAENICHUs IOCTOBEPHOCTU MOJYyYEHHOU MHPOpPMALUA Ha OCHOBE
UMEIOLINXCS 3HAHUN U TONOJHUTENbHBIX HCTOYHUKOB;



* ICTIOJIB30BAaTh MPHU BBITIOJHEHUN Y4YEOHBIX 3aJaHUi HAyYHO--TIOMYJISIPHYIO
auTepaTypy  (puU3MYecKoro - coAepXKaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl cet IHTepHeT, BiialeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILECHHS HA OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAepk aHwUs,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOEKTHOM WM HCCIEA0BATEIbCKOM
NEATENIbBHOCTH, IPU 3TOM TPaMOTHO  MCIIOJIb30BAaThb  HU3yYEHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE Mpe3eHTaleldl ¢ Y4e€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.
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DJIeKTPOHHbIE
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Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MUpa

1.1 ®du3uKa - HayKa 0 IPUPOJIe 2

bubnunorexa [IOK
https://m.edsoo.ru/7f416194

HaOmronenne n
OIMCaHHE
bu3IIeCKuX
SIBJICHUI,
HaIpaBJIEHHOE Ha
OCO3HaHUE IIEHHOCTH
¢du3ugeckoil HayKu
KaK MOIIIHOTO
WHCTPYMEHTA
MO3HAHMSI MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHA,
BaKHEHIIIEH
COCTAaBJISAIOLIEH
KYJIBTYPBI;

1.2 duznueckre BEINYNHBI 2

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

BeinonHenue
TBOPYECKUX 3aJaHUHN
0 MTOUCKY CIIOCOOOB
U3MEPEHUS




HEKOTOPBIX
bu3IIeCKuX
XapaKTEepUCTHK,
HalNpaBJIEHHBIX Ha
MOBBILICHUE YPOBHS
CBOEH
KOMIICTCHTHOCTHU
4yepes3 MPaKTUIECKYI0
ACATCIIbHOCTD

1.3

EcrecTBeHHOHAaYUYHBINH METOT
MMO3HAHUS

bubnunorexa [IOK
https://m.edsoo.ru/7f416194

BrinBuxenue
THUIOTE3,
00BACHAIOIINX
MPOCTHIC SIBIICHHUS ,
HaPaBJICHHBIX HA
NMoTpeOHOCTH BO
B3aUMOJICHCTBUU
P BBITIOJTHEHUN
HUCCIEN0OBAaHUN U
MIPOCKTOB
buznyeckoit
HATIPaBIEHHOCTH,
OTKPBITOCTH OTBITY U
3HAHUSIM JIPYTHX

Uroro no pazgeny

6

Pa3nen 2. [lepBoHavaibHbIe CBeIeHH

1 0 CTPOCHUM BeIllECTBa

2.1

Crpoenue BemecTBa

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

HaoOmronenne n
UHTEpIpeTanus
OIIBITOB,




CBU/JICTEIHCTBYIOLIUX
00 aTOMHO-
MOJIEKYJIIPHOM
CTPOCHHH BEIIECTRA,
HaIlpaBJICHHBIX Ha
pa3BUTHE HAYYHOU
J10003HATEIIHLHOCTH,
MHTEpeca K
HCCJIeI0BAaTEIbCKOM
JIeITSIIbHOCTH

2.2

JIBMKeHHEe B B3aMMOJICHCTBHUE
YaCTHUI] BEIIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

HaGmonenue u
00BsICHEHUE
OpOYHOBCKOTO
JIBUOKCHUS U SIBJICHHS
nudy3un, OmMbITOB
TETUIOBOTO
pacipeHus ra3os,
1o 0OHAPYKEHUIO
CHIT MOJICKYJISIPHOTO
NPUTSKCHUS U
OTTaJIKUBAHUS JIJIS
pa3BUTHUS HAYYHOU
J10003HATEIIHLHOCTH,
UHTEpeca K
HICCJIEI0BATEIBLCKOMN
JeSITeTbHOCTH

23

ArperatHble COCTOSIHUS
BElIEeCTBa

bubnunorexa [IOK
https://m.edsoo.ru/7f416194

Omnucanue (¢
HUCIIOJIB30BAHHUECM
MIPOCTHIX MOJIETIEH)




OCHOBHBIX Pa3In4uil
B CTPOCHHHU ra3oB,
JKUOKOCTEN U
TBEPJBIX TEI IS
dbopmMHupoBaHUS
BOCIIPUATHSA
3CTETUYECKUX
Ka4yecTB (pU3NIECKOM
HayKu: e€
FapMOHUYHOTO
MIOCTPOEHU,
CTPOrOCTH,
TOYHOCTH,
JTAKOHUYHOCTH

Hroro no pazneny

5

Paznen 3. /IBu:xeHHe M B3auUMo/ielicTBUE TeJl

3.1

Mexannueckoe 1BUKEHUE

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Pewenne 3anau Ha
ONpeJIETICHUE MYTH,
CKOPOCTH U BPEMEHH
PaBHOMEPHOTO
JBUYKEHUS,
HaIpaBJIEHHBIX HA
BOCIIpUSATHE
3CTETHUYECKUX
Ka4yecTB (PU3NIECKOM
HAYKU: €€
TapMOHHUYHOI'O
MIOCTPOEHU,
CTPOrOCTH,




TOYHOCTH,
JIAKOHUYHOCTH

3.2

Nuepuusi, Macca, IIIOTHOCTh

bubnunorexa [IOK

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

H3mepenne maccol
TCJla paSJII/I‘-IHBIMI/I
CIIOCOOaMH.
Ornpenenenue
IJIOTHOCTH TeJia B
pe3yabTare
HU3MEPEHHSI €TO
MaccChbl U 00BbEMA UIA
IIOBBIIIICHUC ypOBHSI
CcBOEH
KOMIICTCHTHOCTHU
4yepes3 MPaKTUIECKYIO
IeATEIBHOCTD

33

Cuia. Bune! cun

14

bubnunorexa [IOK

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

Ananus
MPaKTUYECKUX
cUTyauuil, B
KOTOPBIX
MPOSIBIISIETCS
JNEUCTBUE CUIIEI
TpeHus,
OPUEHTUPOBAHHBIN
Ha MpPUMEHEHHue
bu3nYeCKUX 3HAHUIA
JUTSL pelleHus 3a/1a4
B obOnactu
OKpYKaroILEH Cpeasbl

Uroro no pazgeny

21




Pa3nen 4. /laBieHue TBEPABIX TeJL, dKUAKOCTEH U ra3oB

[asnenue. Ilepenaua
4.1 JIaBJICHUS TBEPIBIMH TEJIAMH, 3
SKHIKOCTSIMHU U Ta3aMH

bubnunorexa [IOK
https://m.edsoo.ru/7f416194

DKCMEePUMEHTAIBHOE
JI0Ka3aTeJIbCTBO
3akoHa Ilackais,
HaIpaBJIEHHOE Ha
IMOBBIIICHUC YPOBHA
CBoOCH
KOMIICTEHTHOCTH
4yepe3 IPaKTUIECKYIO
JIeITEIIbHOCTD

4.2 JlaBiieHME KUIKOCTH 5

but6mmoreka [IOK
https://m.edsoo.ru/71416194

OOBsicHEHNE
MPUHLINIA AEHCTBUS
TUAPABIMYECKOTO
npecca,
IMHEBMATHYECKUX
MAIIIHH IS
OCO3HAHHUE LICHHOCTHU
¢du3uueckoil Hayku
KaK MOIITHOT'O
WHCTPYMEHTA
MO3HAHMSI MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHI

4.3 AtmocdepHoe 1aBieHHE 6

bubnunorexa [IOK
https://m.edsoo.ru/7f416194

DKCIepUMEHTaIbHOE
oOHapyXxeHHE
aTMoc(hepHOTO
JTaBJICHUS JISI
OCO3HaHHE LIEHHOCTHU
¢du3ugeckoil HayKu




KaK MOIIIHOTO
UHCTPYMEHTa
MO3HAHUS MUpa

44 JleicTBUE )KUAKOCTH U raza
’ Ha MOrpyKEHHOE B HUX TEJIO

bubnunorexa [IOK
https://m.edsoo.ru/7f416194

[IpoBenenue u
o0cyxaeHne
OTIBITOB,
JIEMOHCTPHUPYIOLIUX
3aBUCUMOCTh
BEITAJIKUBAIOIIEH
CHUJIbI, IEMCTBYIOIICH
Ha TEJO B KUJKOCTH,
oT 00BéMa
NOTPYKEHHOMU B
KUJKOCTh YaCTH
Tea U OT IJIOTHOCTH
KUJKOCTH,
HaIlpaBJICHHBIX Ha
BOCIIPUSATHE
3CTETUYECKUX
Ka4yecTB (pU3NIECKOM
HayKu: e€
FapMOHHUYHOT'O
MOCTPOEHUS,
CTPOrOCTH,
TOYHOCTH,
JTAKOHUYHOCTH

Hroro no pazneny

21

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrust




5.1

PaGora v MmoutHOCTH

but6mmoreka [IOK

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

Pemienne 3ama4q Ha
pacyér
MEXaHHYECKOM
paboTHl U MOIITHOCTH
JUTSL BOCTIPHSITHS
CTECTUUCCKHUX
Ka4yecTB (PU3NIECKOM
HayKu: e€
FapMOHHUYHOT'O
MOCTPOEHUS,
CTPOTOCTH,
TOYHOCTH,
JIAKOHHUYHOCTH

52

IIpocTteie MexaHU3MBI

but6mmoreka [IOK

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

Ornpenenenue
BBIMTPBIIIA B CHJIE
MIPOCTBIX
MEXaHU3MOB Ha
pUMepe phluara,
MOJABHYKHOTO H
HEIIOIBHKHOTO
0JIOKOB, HAKJIOHHOM
IIJIOCKOCTH JIJIsI
MOBBIIIICHUS YPOBHS
CBoOCH
KOMIIETEHTHOCTH
4yepes MPakTHISCKYIO
JIEATEILHOCTh

53

Mexanuyeckasi SHEPTUs

bubnunorexa [IOK

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

DKCIepUMEHTaIbHOE
orpezeneHue




W3MEHEHMS
KUHETHYSCKOH 1
MOTEHIIMAIbHON
SHEPTUHU Tella MpU
€ro CKaThIBaHHU 110
HaKJIOHHOM
MOBEPXHOCTHU ISt
MOBBIIICHUS YPOBHS
cBOEH
KOMIIETEHTHOCTH
yepes MPAKTUYECKYIO

JEeSITENIbHOCTD
Hroro no pasgeny 12

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB 68 12

[10 ITIPOTPAMME




8 KVIACC

n/n

HaumeHoBaHue pa3aeioB
U TeM NPOrpamMMmbl

KoanuyecTBo 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buanl gesite ILHOCTH
00y4arouuxcs ¢
yueToM padoyeit
NporpamMmblI
BOCIIMTAHMS

Pazne

71 1. TemyioBble sIBJIEeHUS

1.1

CtpoeHue u cBOICTBa
BEIIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Amnanus Tekcra
JPEBHUX aTOMHUCTOB
(Hanpumep,
(dbparmeHTa MO3MbI
Jlykpeuus «O
IIPUPOJIE BEUIEI») C
U3II0KEHUEM
000CHOBaHUM
aTOMHOM THIOTE3HI ,
HanpaBJICHHBIN Ha
MpOsIBJIEHUE UHTEpeca
K UCTOpUU U
COBPEMEHHOMY
COCTOSIHUIO
¢busnueckoil HayKku

1.2

TerutoBble TPOLECCHI

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

OO6cyxnenue
9KOJIOTUYECKHX
OCIENCTBUI
HCIIOIB30BaHUSA
JIBUTATEIECH
BHYTPEHHETO




CTOpaHUsl, TETUIOBBIX U
TUIPOIIICKTPOCTAHIIUNA
JIJI OCO3HAHUS
IrI100aIBLHOTO
XapakTepa
9KOJIOTHYCCKUX
npobeM U myTei ux
pelieHus

Hroro no pazgeny

28

Pa3nes 2. DinekTpuyecKkHe M MATHUTHBIE SIBJICHHSA

2.1

DneKTpUUYECKUE 3apsabl.

3apsiKEHHbIE TeJla U UX
B3alMOJIECICTBUE

Bbubnuoreka [IOK
https://m.edsoo.ru/7f4181ce

Pacnosnasanue u
0OBsACHEHHE SBJICHUMN
AIIEKTPU3ALINA B
IMOBCEIHEBHOM JKU3HU,
HAIpPaBICHHBIX HA
CTpEeMJICHHE
aHAIIM3UPOBATH U
BBISIBJIATE
B3aUMOCBS3HU
MIPUPO/IBI, OOIIECTBA U
9KOHOMMKH, B TOM
YuCie ¢
KCIIOJIb30BAHHEM
(bu3HYecKuX 3HAHUI

2.2

[TocTostHHBIM
AJIEKTPUYECKUN TOK

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

[IpoBenenue u
0OBSCHEHHE OIBITOB,

JEMOHCTPUP YIOLIUX
3aBUCUMOCTh




3JIEKTPUYECKOTO
CONPOTHUBJICHUS
MPOBOJHUKA OT €T0
JUIMHBI, TIJIOIIATH
MOIMEPEYHOI0 CEUCHUS
148 MaTepI/IaJIa JJIA
ITOBBIIIICHUA ypOBHSI
cBOCH
KOMIICTCHTHOCTHU
yepes3 MPAKTUYECKYIO
JIeITEILHOCTh

23

MarauTHbIC SBIICHUS

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

Pacno3naBanue u
aHaJIN3 pa3IUYHBIX
IIPUMEHEHUN
AJIEKTPOJIBUTATENECH
JUTSI OCO3HAHUS
IICHHOCTH
(bu3UIeCcKOi HAyKN
KaK MOIITHOTO
WHCTPYMEHTA
MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH

2.4

DneKTpoMarHuTHas
WUHTYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

OmnbITHI IO
HCCIIEOBAHUIO
SIBJICHUS
3JIEKTPOMAarHUTHOU
UHAYKIHUH JUIS
MTOBBILICHNS YPOBHSA




cBO€El
KOMIIETEHTHOCTH
yepes MPaKTUYECKYIO

JESITeIbHOCTD
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 14.5

[10 ITIPOT'PAMME




9 KJIACC

n/n

HaumenoBaHue pa3nesioB U
TeM NMPOrpaMmbl

KoaunuecTBO 4acoB

Bcero
padoTsI

KonTpoJbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

Buasi
AesITeJIbHOCTH
o0yJammxcs ¢
yueToM padoueit
NMPOrpamMMbl
BOCIIMTAHMS

Pa3zgen 1. Mexannueckue siBJICHUA

1.1

Mexannueckoe IBU)KEHUE U
CIOCOOBI €T0 OIMUCAHUS

10

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

Ananmmz
JKM3HEHHBIX
CUTYyallUii, B
KOTOPBIX
MPOSIBISIETCS
OTHOCUTEILHOCTh
MEXaHUIECKOTO
JBYOKCHUS JIJISI
pa3BUTHS HAYYHOM
JIF0003HATEJILHOCTH,
WHTEpeca K
HUCCJIEI0BATEIbCKOMN
JIeSITSIIbHOCTH

1.2

B3aumoneiicTBue Ten

20 1

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

AHanmu3 Texcra
Iammnes c
OITMCaHHEM
MBICJIEHHOTO
HKCIIEPUMEHTA,
000CHOBBIBAIOIIETO
3aKOH MHEPILIUH,




BBITIOJIHEHHE
3aIaHUM 0 TEKCTY,
HaIpaBJICHHBIN Ha
MPOsIBJICHUE
UHTEpeca K
UCTOPUU U
COBPEMEHHOMY
COCTOSIHHIO
du3ngeckoil Hayku

1.3

3aKOHBI COXpaHEHU S

10

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

Pacno3nasanue
SIBJICHMS
PEaKTUBHOTO
JIBIJKCHHSA B
MPUPOJIE U TEXHUKE
I OCO3HAHUS
LIEHHOCTH
bu3rIecKoil HAyKn
KaK MOIITHOT'O
WHCTPYMEHTA
MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTUH

Uroro no pazgeny

40

Pa3zgen 2. MexaHn4ueckue KoJIe0aHUA M BOJHBI

2.1

Mexanuueckue KojicOaHus

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

Amnann3 konedaHuit
rpy3a Ha HUTH U Ha
IpYyKUHE 11
ITIOBBIIIICHU A ypOBHSI




cBOEH
KOMIICTEHTHOCTH
yepes
MPAKTUYECKYIO
JIeTEILHOCTh

2.2

MexaHu4eckue BOJIHBI. 3BYK

Bbu6nmuoreka [IOK

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

Ananus
OpPUTHHAIILHOTO
TEKCTa,
ITOCBAIEHHOIO
HCIIOJIb30BaHUIO
3BYKa (MJIH
yIbTpa3ByKa) B
TEXHHUKE
(axo0nmoxkarus,
yIbTPa3BYyK B
MEJUITMHE U Jp.);
BBITIOJTHEHHE
3aIaHUM 0 TEKCTY,
HaIpaBJICHHBIN Ha
MPOSIBIICHUE
UHTEpeca K
UCTOPUH H
COBPEMEHHOMY
COCTOSTHHUIO
bu3HIecKoil HAyKu

Hroro no pazneny

15

Pa3zgea 3. DiieKTpOMArHuTHoOE 10JIe M 3JIEKTPOM

ATHUTHBIC BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJE U

6

Bbu6nmuoreka [IOK

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

[TocTtpoenue




OJICKTPOMArHMuTHBIC BOJIHBI

pacCyXIeHHu,
000CHOBBIBAIOIINX
B3aHMOCBSI3b
AJIEKTPUIECKOTO U
MarHUTHOTO IOJICH
JUISt
OCYIIECTBICHUS
NOTPEOHOCTH B
dbopmupoBaHuU
HOBEIX 3HAHUI, B
TOM YHCIIe
dbopMyIupoBaTh
WJICH, TIOHSTHS,
THUITOTE3BI O

du3ngeckux
00BEKTAX U
SIBJIEHUSIX
Uroro no pazgeny
Pa3gen 4. CBeToOBbI€ IBJICHUSA
Pacnosnasanue
SIBJICHUN

4.1

3aKOHBI pacIpOCTPAHEHUS
cBeTa

Bbu6nmunoreka [IOK

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

OTPaXKEHUS U
MPEJIOMJICHUS CBETA
B IIOBCEIHEBHOM
JKHM3HH JJIS
OCO3HaHUS
IIEHHOCTH
bu3HIecKoil HAyKu
KaK MOIIIHOTO




MHCTPYMEHTA
MO3HAHMSI MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHI

4.2

JIMH3EI ¥ ONTHYECKUE
npubopHI

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

AHanu3 ycTpoicTBa
U TIPUHIUTIA
NEUCTBUA
HEKOTOPBIX
ONTUYECKUX
pUOOPOB:
doroamnmapara,
MUKPOCKOIIA,
TEJEeCKOIa JIs
OCO3HAHHUS
LEHHOCTHU
bu3rIecKoil HAyKn
KaK MOIIHOTO
MHCTPYMEHTA
MO3HAHUS MHpa,
OCHOBBI Pa3BHUTHS
TEXHOJIOTHI

4.3

Pasznoxenue 0exoro ceera B

CIEKTp

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

HaOmronenne
pasyioxeHus: 6eIoro
CBETa B CIEKTP IS
IMOBBIIICHUA YPOBHA
CBOEH
KOMIICTCHTHOCTHU
yepes
MPAKTUYECKYIO




ACATCIIbHOCTD

Uroro no pazgeny

15

Pa3gen 5. KBaHTOBBIE IBJICHUSA

5.1

HcnyckaHnne u norioneHue
CBETa aTOMOM

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

OO0cyxeHue nenu
OIIBITOB
Pesepdopna o
UCCJICTOBAaHHIO
aTOMOB,
BBIJIBUKCHUE
THITOTE3 O
BO3MOYKHBIX
pe3yabTarax
OTIBITOB B
3aBUCHUMOCTH OT
MPEIoJIaraeMoro
CTPOECHUSA aTOMOB
IS
c(hopMUPOBAHHOCTH
HaBbIKa pediekcun,
NpU3HAHUE CBOETO
mpaBa Ha OIMHUOKY U
TaKOTro e MpaBa y
JIPYTOro YeloBeKa

5.2

CTpoeHue aToOMHOTO siapa

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

OOGcyxaenue
BO3MOKHBIX
THUIIOTE3 O MOJIEIISIX
CTpOGHI/ISI smpa JJIA
OCYILIECTBIICHUS




NOTPEOHOCTH B
dbopMHUpOBaHUH
HOBBIX 3HAHHUI1, B
TOM YHCJIE
dbopMyIupoBaTh
UJICH, TIOHSTHS,
TUIOTE36I O
buzngecKux
0o0BeKTaX U
SIBIICHUSIX

53

SnepHbie peakuuu

bu6mmoreka [IOK

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

Pemenue 3anau ¢
UCIOJIb30BAHUEM
3aKOHOB
COXpaHEHUs
MacCOBBIX U
3apsAJIOBBIX YHCET
Ha OINpeJielIeHUe
pe3yabTaToOB
SICPHBIX PEAKIUH,
HaIpaBJICHHBIX Ha
OpUEHTALIMIO Ha
MPUMEHEHUE
buzngecKux
3HAHUN 1
penenus 3aaa4d

Hroro no pazneny

17

Paszgea 6. [loBTOpUTEIHHO0-00001IA0IIMIA MOYJIb

6.1

[ToBTOpEeHME 1 0000IIIEHNE

9

Bbu6nmuoreka [IOK

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

Brinonnenue u




coJepKaHus Kypca pU3UKH 32
7-9 xnace

3allMTa rPYHIOBIX
5 A10%
WHIUBUTYJIbHBIX
MIPOCKTOB,
CBSI3aHHBIX C
cojiepKaHuEM
Kypca Qpu3uKw,
HaNPaBJICHHBIX HA
noTpeOHOCTh BO
B3aNMMOICHCTBHU
P BBITIOJTHEHUN
HUCCIEN0BAaHUN U
MIPOCKTOB
buznIecKoit
HaIPaBJIEHHOCTH,
OTKPBITOCTH OTIBITY
Y 3HAHUSM JPYTUX

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

» dusuka, 7 knacc/ Iepoeimkun A.B., O611eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AxuimonepHoe o6mecTBo «3maTreascTBo
«IIpocsemienue»

» Gusuka, 8 knacc/ [eppimkuna A.B., OGIIeCTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «J[PODAY»; AkimonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocBemienue»

» ®usuka, 9 knacc/ [lepoimkud A.B., ['ytauk E.M., OG11ecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AxuimonepHoe o6mecTBo «3maTreascTBo

«IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
®dusuka, 7 knacc/Ilepoimikun A.B. U3narenscto "Ipoda"
®dusuka, 8 knacc/Ilepsimkun A.B. U3narenscto "Ipoda"

®dwusuka, 9 knacc/Ilepeimkun A.B. U3narensctBo "Ipoda"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/
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