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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHOM MpPOTrpamMmbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (heaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueOHoro npeamera «Ousnkay.

Copepkanue mnporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHOM TPAMOTHOCTH OOYYAlOIIUMXCS M OPTraHM3alUI0 U3Y4YeHUs
¢u3MKK Ha NEATEeIBLHOCTHOW OcHOBEe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOTO 0011IeTO 00pa30BaHUSI.

[Iporpamma no pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepurana
1o rojiaMm o0ydeHus (1o Kjaccam), npeajaracT NpUMEpPHYIO MOCIeA0BaATEILHOCTD
M3YYCHHUS T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJACpKaHUS U
yuéTe BO3PAaCTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3aHUU paboUuell mporpaMMBbI 10 y4eOHOMY MIPEIMETY.

®duszrka ABISIETCS CUCTEMOOOPA3YIOIIUM JJIsI €CTECTBEHHOHAYYHBIX YU4E€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OHOJIOTHEN, acCTpOHOMHUEH U (u3ndecKoii reorpadueit, BHOCUT
BKJIaJ, B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, MPeloCTaBisIeT HauboJiee SCHBbIC
o0Opa3ipl MPUMEHEHUSI HAYYHOTO METOJa MO3HAHMS, TO €CTh CIOCco0a MOy4YeHHUs
JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
oOpa3oBaHMsI COCTOMT B (DOPMHUPOBAHUHM ECTECTBEHHOHAYYHOM TPAMOTHOCTH U
MHTepeca K HayKe y 00yJaromuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMperojaracT OBJIAJICHUE
CIIEIYIOIUMUA KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYUHYIO
IrPaMOTHOCTB:

e HAYYHO OOBSCHSATSH SIBICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICTOBAHNS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJb30BaTh  HAyYHbIE
JI0Ka3aTeNIbCTBA JUIs TOTyYeHHS BHIBOIOB.

[lenmn wusyueHus GU3UMKA HA YPOBHE OCHOBHOTO 0O0IIEero 00pa3oBaHUs
onpenenensl B Konuenmum mnpenogaBanus yueOHoro mnpeamera «®Pusuka» B
oOpasoBarenbHbIX opraHusammsx Poccuiickoit @Dexepaiuu, peamu3yOMUX
OCHOBHBbIE 001Ie00pa30BaTeNbHbIE MPOrPAMMBI, YTBEPKIAEHHON pelIeHuEM



Konnernn Munucrepersa npoceiennst Poccuiickoin @enepanuu (IpoToKoa OT 3
nekadbps 2019 r. Ne [1IK4BH).
eau usyuyenust pusuku:

npuoOpeTeHne HMHTEepeca U CTPEeMJICHHS OOydYaloluXxcs K HaydHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HUHTEJUIEKTyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pE3yJIbTaTa U3y4eHUs OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKU;
¢dopmupoBaHrEe TpPEACTaBICHUNA O poiu (U3MKUA AT Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyaymen
npo(hecCHOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne JTHX IeJield MporpaMMbl 1O (U3WKE Ha ypOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4.

npuoOpeTeHNEe 3HAHWM O  JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMHUCHIBATh U OOBIACHATH (PU3NUYECKHUE SIBIICHUSI C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUIUX PACUYETHBIX 3a4ad  C
UCITIOJIb30BAaHUEM buszngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOIHATE OIBITHI,
JabopatopHble  pabOThl M HAKCHEPUMEHTAJIbHBIE HCCJICIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COAep>KaHus,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3HUKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu MpodecCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOILIEro

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
kiacce — 68 vacoB (2 yaca B Henenmo), B 9 kimacce — 102 vaca (3 waca B Hezelno).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep, yUUTesb AENAaeT BIOOp MPOBEICHNUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
oOydaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHuid, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (U3HKE.



COILEPKXAHUE OBYYEHMUSA
7 KIIACC

Paznen 1. ®u3uka u eé posib B IO3HAHNM OKPYKAKOIIEr0 MUPA.

@dusnka — Hayka o mnpupone. fBieHus npupoipl. PUNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanyeckux BelUyuH. Puznyeckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi cucTeMa €IMHHII.

Kak ¢usuka u JApyrve ecTeCTBEHHblE HAyKHM H3Y4YaloT MPUPOY.
EcTecTBeHHOHAyUHBI METOJl TO3HAHHUA: HAOJIOJEHUE, MOCTaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, 0OBSICHEHHE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SBJICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC

SIBIICHUS.

2. ®usnydeckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie padbomul u onvimol.
1. OmpeneneHue EHBI ACICHUS MIKAbI U3MEPUTEILHOTO pudopa.
2. H3mepeHue paccTosIHUM.
3. H3mepenue 00bEMa KUJIKOCTH U TBEPOTO Tea.
4. OnpezneneHUe pa3MepoB MajbIX TEL
5. M3mepeHue temmeparypbl IPU MOMOIIM XKUJIKOCTHOIO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBHI.

6. lIpoBenenue uccienoBaHus IO MPOBEPKE THUIMOTE3BI: JAJIBHOCTH IOJIETA
mapuka, MyImeHHOr0 FOpPU30HTAIBLHO, TeM O0O0Jibllle, YeM OO0JIbIIIE BbHICOTA
MycCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeJIeHHSI O CTPOEHUH BelllecTBAa.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJIbl, HX pa3Mepbl. OMbITHI,
NOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne yactui BemecTBa. CBs3b CKOPOCTHM JBWXEHHUS YaCTHI[ C
TeMrneparypoil. bpoyHoBckoe nBrmkeHue, auddys3us. BzaunmoneicTBrue uacTuil
BEILIECTBA: IPUTSLKEHNUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U TBEPJIBIX
(kpucTammuyecknx) Tesl. B3auMoCBs3b MEXIy CBOMCTBaMH BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCcoOeHHOCTU
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUSI.



2. Hab6monenue nuddysun.
3. HaGmromenne ~ siBmeHuil,  OOBSCHSIOMIUXCS ~ MPUTSHKCHHEM WA
OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopuvie padbomul u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM psAIoB (C  MCHOJIb30BAaHUEM

dboTorpaduii).

2. OnbITh IO HAOMIOAEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI IO OOHAPYKEHUTO JCHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSHKEHUSI.

Pasznen 3. /IBM:keHHe U B3auMO/ieliCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKCHHUE.
Cxopoctb. CpellHssi CKOPOCTh NP HEPABHOMEPHOM IBHKEHHHM. Pacuér myTu u
BPEMEHU JABUKEHUS.

SlBnenve wuHepuuu. 3aKOH MHEpUMH. B3anMoneicTBUE Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMsI Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[ImoTtHOCTE BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULIC
o0bEMa BellecTBa.

Cuita Kak XapakTepUCTHKaA B3auMOAEHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS W CHIIA
TskecTH. CHJla TSKECTH Ha Ipyrux mtanerax. Bec tena. HeBecomocTs. CrioxeHne
CUJI, HAPABJIEHHBIX O OJHOW NpsiMOM. PaBHoneilcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHre B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHn4ecKoro ABUKEHUS Tea.
N3MepeHne ckopoCcTy NPSIMOJIMHERHOTO JBUKEHUS.
HaOnronenue siBjeHUsI HHEPIUU.

CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEJl.
CrnoxeHue cuil, HalrpaBJISHHBIX 0 OTHOM MPSMOM.

Jlabopamopuvie pabomoul u onvimel.

1. OmpexeneHrne CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jiajee).

2. OmnpeneneHre cpeHEH CKOPOCTH CKOJBKEHUS OpyCKa WM IIapuKa I10
HAKJIOHHOM IUIOCKOCTH.
OnpeneneHne IIOTHOCTH TBEPIOTO TEa.

1
2
3
4. HabGnroneHue u3MeHeHUsI CKOPOCTH ITPU B3aUMOICUCTBUHU TeE.
5
6.

4. OnBITEI, NEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (aedopmaruu)
NPY>KUHBI OT TPUIIOKEHHON CHUJTBI.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3os.



Hasnenne. CriocoObl yMEHBIIICHHS U YBEITMUEHUs AaBieHus. JlaBinenue rasa.
3aBUCUMOCTh JaBJieHUsI raza ot oOb&Ma, TemrepaTypbl. Ilepemaua naBieHus
TBEPIBIMU TEJNAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ 'MapocraThyeckuii
napajokc. Coobmatomuecs: cocyasl. [ uapaBinueckne MEXaHU3MBI.

AtMocdepa 3emuin U atmocdepHoe naBieHHE. [IpUUMHBI CyIECTBOBaHHUS
Bo3nymHOW obonouku 3emu. Ombit Toppuuermmm. M3mepenue aTtmocgepHOTO
JaBJeHUsl. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTro J1aBJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. BozmyxorniaBanue.

emoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPBI.

Ilepenada naBiaeHUs )KUIKOCTBIO M Fa30M.

Coobmiaroiuecs cocybl.

I'mapaBnnueckunii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO JABICHUSI.

3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tea

S A o o

U IJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIECH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

N

8. YCIOBHE IUIaBaHUs TEJ: TUIABAHNUE WU IIOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIA U JKUIKOCTH.

Jlabopamopuvie padbomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH BeEca Teja B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICW  CHJIbI, JCWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIBI, JENCTBYIOIIEN HA TEJIO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKHBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00BEMa MOTPYKEHHON B JKUJIKOCTh
YaCTHU TEJIA U OT IUNIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue apeomeTrpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30NIOABEMHOCTH.

Pa3znen 5. PaboTa u MOIIHOCTH. JHEPrus.

Mexanudeckast padbota. MOmHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbruara. [[puMeneHune npaBuia paBHOBECHsI pbluara K 0J0Ky. «30J10TOe



npasuiio» Mmexanuku. KI1JI nmpocTsix mexanusmoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHKE.

Mexannueckas oHeprus. KuHernueckas W TNOTEHIMAIbHAs JHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAaHUYECKOW S3HEPTUU B IPYTOi. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomoul u onvimel.

1. Omnpenenenne pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JABUKEHUU TEJA 110

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHil paBHOBECHS pblyara.

3. Usmepenue KIIJ] HaKJIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aK0HA COXpaHEHUs MEXaHUYECKON SHEPIUH.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopgenun TBEPAOrO, JKUAKOTO W Ta3000pa3HOTO COCTOSHUU BEIIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUW MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaumnBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHre U CKaThe.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
yacTull. BHyTpeHHsst sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DJHEpruu:
TeIUIonepeaaya u coBepiieHre padoTel. Buasl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIMS, U3TyUYCHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIeCTBA. TermiooOMeH u
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Temnsora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIGHUS OT aTrMochepHOTo
JTABJICHUS.

BrnaxnHocTh Bo3IyXa.

DHeprus TOIJIUBA. Y eibHas TEIUIOTa CTOPaHUsl.

[Tpuntuner padoter TemioBbix aurateneid KIIJ[ temmoBoro asurarens.
TerutoBble IBUTATENN U 3aIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHUA U MPEBPALICHUS YHEPTUHU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaOmonenune 6poyHOBCKOTO IBUKECHHUS.
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Habmonenue nuddysum.

Habmtonenue saBneHuii CMauyuBaHUsI U KAl PHBIX SBICHUM.
HabmioaeHue TernoBoro pacmpeHus Ted.

V3MmeHeHre naBineHUs ra3a NMpu M3MEHEHWU 00bEMa M HArpeBaHUU WITU
OXJIQKICHUH.

[TpaBuna u3MepeHus TeMIeparypsl.

Bunp! Teronepenayun.

OxJakieHue MpU COBEPILICHUU PAOOTHI.

Harpeanue npu coBepiieHuu padoThl BHEITHUMH CHUJIAMHU.

. CpaBHEHHE TEMIOEMKOCTEN Pa3IUYHbIX BEILIECTB.

. Habmronenue kumeHus..

. HabmroeHne nocTosHCTBa TEMITEPATYpPhI IPH IIJIaBJICHUH.
13.

Moienu TENJIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomovt u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CHUJT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI TTO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenure AaBieHUs BO3ayXa B 0aJUIOHE IIPHUILA.

OnbIThl, NEMOHCTPUPYIONIME 3aBUCHUMOCTH MABJICHUS BO3JlyXa OT €r0
0o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl IUHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmronenve w3MeHEeHHs BHYTPEHHEM OHEpPruud Tela B pe3yJibTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.

WccnenoBanue sBiIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

Hccnenosanne npouecca NCIapeHusl.

Ornpenenenre OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue y1ebHON TEIIOTHI IIJIABJICHUS JIbJA.

Pa3znen 7. DiiekTpryeckne U MAarHUTHbIE SIBJIEHUS.
OnexkTpuzanus Teil. J[Ba poaa SIeKTpUUECKUX 3apsjaoB. BzaumopeiicTBue

3apsOKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh  CWJIBI  B3aWMOJEHCTBUSA
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onekrpudeckoe mnojie. Hanpsok€HHOCTH 3ieKTpudeckoro mnoisist. IlpuHomm
CYNEpIIO3ULIMH JEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMUS JJIEKTPUYECKOrO TOKA.
HcTouHrKM TMOCTOSIHHOTO ToKa. JIeMCTBUSL 3IEKTPUYECKOro ToKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuna  Toka.  DIEKTPUYECKOE  HaIPsHKEHHE.

ComnpoTuBiieHHE MPOBOJAHUKA. YJIETbHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa
JU1s yyacTtka uend. [locienoBarenbHOe U apaiebHOE COEANHEHUE TPOBOIHUKOB.

Pabora u MOIIHOCTH dJEKTpUYecKoro Toka. 3akoH Jhxoyns—JleHua.
DNEeKTpUYECKUE LEMU U MOTPeOUTeNnu IEeKTpuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTtostHHBIE MarHuThI. B3auMo1eiCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HM Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIe€ ANEKTPUUYECKOro TOKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€/ICTBHE MarHUTHOTO OISl HA TPOBOJAHUK C TOKOM. DJIEKTPOIBUTATENb
MOCTOSIHHOTO  TOKAa. VICIOnb30BaHWE  BJIEKTPOABUTATEIIEM B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3MeKTpOMarHuTHOW UHAYKIuU. [TpaBuio Jlenna.
DIIEKTpPOreHepaTop. Cnioco6b1 [IOJTy4YEeHUS 3JIEKTPUYECKOMN SHEPIUHu.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEL.
JIBa pona 3MEeKTpUYECKHUX 3apsAI0B U B3aUMOACHCTBUE 3apSIAKECHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE IEKTPOCKOIA.
DIIEKTPOCTATUYECKASI UHTYKLIHSL.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKY U TUAIICKTPUKH.
MoaennpoBaHue CUIIOBBIX JIUHAN 3JIEKTPUUYECKOTO TTOJIS.
M cTOYHMKM OCTOSTHHOTO TOKA.
JIeCTBHS 3IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUJIKOCTH.
. 'a30BbIM pa3psn.
. I3Mepenune cuitbl TOKa aMIiepMeETPOM.
. U3Mepenune 31eKTpUYECKOTO HAMPSIKEHUS BOJIBTMETPOM.
. PeocTtar 1 Mara3uH COIpOTUBIICHUM.
. B3auMoielicTBHE MOCTOSIHHBIX MAarHUTOB.
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. MOHGHHpOBaHI/Ie HCBO3MOXHOCTH Pa3ACIICHUA ITOJTIOCOB MAarHruTa.
. MOIleJ'II/IpOBaHI/Ie MarHMTHBIX ITOJICH ITIOCTOSHHBIX MATHUTOB.

=
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Opcrena.

MarsnuTtHoe 1oJie ToKa. DJIeKTPOMarHur.

JleficTBE MarHUTHOTO TI0JIS1 HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2IEKTPOMArHUTHON UHIYKIIUH.

OmnbiThl Dapajes.

3aBUCUMOCTh HAIpaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBCHUS.

DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u bk~ ow

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpiTel 1O HAONIOEHUIO DJIEKTPU3AlMU  Tel MHIYKIUMEH U 1pu
CONPUKOCHOBEHHH.

UccnenoBanne AEUCTBHS AIEKTPUYECKOTO TOJII HA MPOBOJHMKHA U
JTUAJIEKTPUKU.

COopka u mpoBepKa pabOoThI ANEKTPUUECKON IETH TOCTOSTHHOTO TOKA.
N3MepeHue u peryJImpoBaHue CHIIbI TOKA.

N3MepeHune u peryaupoBaHuEe HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO 4Ye€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JUJIMHBI, IUIOLIAAX MONEPEYHOTO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUUA I[IPU  IOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia Mg CWIbl TOKa MpPU MNapaJUIETbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenre padOThI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.
OrnpeneneHre MOUIHOCTH — AJIEKTPUYECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrTope.

Uccnenoanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO YEpE3 JaMIOYKy, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

UccnenoBanrie MarHUTHOTO B3aUMO/ICICTBUSI MIOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHUH
U pa3ieJICHUH.

Uccnenosanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI  B3aMMOJICUCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKA U HAMPABJICHUS TOKA B KATYIIIKE.
N3ydenue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM.



19. KoHcTpyHpoBaHue u u3ydeHue padoThl JEKTPOJBUTATETIS.

20. U3mepenune KIIJ] anekTpoaBUraTeibHONM yCTaHOBKH.

21. OnBpITBL IO UCCIEAOBAHUIO SIBJICHUS DJIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWW 3HAYCHHMS W HANPAaBICHUS WHIYKIIMOHHOIO
TOKaA.

9 KVIACC

Pa3nen 8. MexaHuveckne siBjeHHA.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBHKEHUS. PaBHOMEpHOE MpPAMOJIMHENHOE
nBkeHue. HepaBHoMmepHoe npsimosinHelHoe JBHkeHue. CpeHssi U MIHOBEHHas
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBmkeHue. (CBoOoaHOE
nagenue. OnbiThl ["anues.

PaBHOMEpHOE NBM)XEHHE N0 OKpYyXHOCTU. [lepumon u yacrota oOpaieHus.
JIuHeiHas u yrioBas CKOpocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IIepseiit 3akoH Hprotona. Bropoui 3akoH Herotona. Tperuit 3akoH HproToHa.
[IpuHIMII CYTIEpIIO3ULINU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cujia TPEHUS CKOJIBXEHHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUJIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOAHOTO
najgeHus. J[Bmxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamleHusi. MoOMeHT cuibl. L{eHTp TshkecTu.

Nmvnynbee tena. Mi3menenne mmmysbeca. UMmysibe cuitbl. 3aKOH COXpaHEHUs
nMnynbca. PeakTuBHOE IBUKEHUE.

Mexannueckass pabora W MOIIHOCTB. PabGoTa CHiI TSKECTH, YHPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHInanpHas YHeprus Tela, MOJHATOTO Hall
IMOBEPXHOCTHIO 3eMiId. [loTeHIManbHas SHEprus C:KaTou NpyuHbl. KuHeTnyeckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
JHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHue MexaHMUECKOTo JIBHKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
2. CpaBHeHME MyTE€H U TPACKTOPHUM JBUKEHHS OJHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne CKopoCcTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBHXKEHUS.
4. HccnenoBaHre MPU3HAKOB PABHOYCKOPEHHOTO ABUKEHUS.
HabGnronenue nBrkeHust Tela mo OKpPyKHOCTH.



8.
9.

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

Hab6nronenue MexaHn4ecKux sIBIICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexkay rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3MKH.

3aBUCHUMOCTh YCKOpPEHHS Tella OT MACChl T€la U AEHUCTBYIOIIEH HA HETO
CHUJIBL.

HabGnronenue paBeHCTBa CHJI PY B3aMMO/ICHCTBUH TEIL.

N3MeHeHune Beca Telia Mpyu YCKOPEHHOM JBHKCHUU.

Ilepemaya umiynbca Npyu B3aNMOJECUCTBUU TEIL.

[IpeobpazoBanus S3HEPTUU TPU B3AUMOICUCTBUHU TE.

CoxpaHeHue UMITyJIbCa ITPU HEYIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHne uMITyJibca MpU a0COITIOTHO YIIPYTOM B3aUMOICHCTBHUH.
Hab6nronenue peakTMBHOTO JTBUKCHHUSL.

CoxpaHeHne MeXaHU4EeCKOM SHEPTUH MTPU CBOOOTHOM MaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU ABUKECHUHU TEJIA MO JCWCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue Tpakrta [Uisi pa3roHa U JajJbHEHIIEro paBHOMEPHOIO
JIBMKCHHMSI IAPUKA WITH TEIEKKH.

OmnpeneneHue cpeaHE CKOPOCTH CKOJbKEHUS OpycKa WM JIBHXKEHUS
IapUKa [0 HAKJIIOHHOMN IJIOCKOCTH.

OmnpeneneHre yCKOpEHUs Tejla MPU PAaBHOYCKOPEHHOM JBM)KEHHU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBKEHHH 0Oe3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUJIBI TPEHHSI CKOJBXEHHS OT CHIIBI
HOpPMAaJIbHOI'O JaBJICHUS.

Omnpenenenre K03 HULIMEHTA TPEHUS CKOJIBKEHHUSL.

Ornpenenenune )KECTKOCTH MTPYKUHBI.

Onpenenenre padoThl CUIIBI TPEHUS ITPU PABHOMEPHOM JIBUYKEHUU Teja Mo
TOPU30HTAILHON MOBEPXHOCTH.

Omnpenenenrie pabOTHl CWJIBI  YOPYrOCTH MpH MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanndeckue Koj1e0aHuA U BOJIHBI.



KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUM: MEepHO/,
4acToTa, aMIUIUTyJa. MatemMaTuuecKuil U NpyKUHHBIM MadaTHUKU. [IpeBpamienue
SHEPTUU MPU KOJIeOATEIHLHOM JIBHKEHHH.

3aryxatomue — kojeOanus.  BwiHyxkzaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBAa MeEXaHHYeCKuX BOJIH. [IponosibHble U
MONEPEYHbIE  BOJHBL. [[MMHA BOJHBI H CKOPOCTh €€ PpacupOCTPAHEHHS.
MexaHndecKkue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HabGmopenue koneOaHU Ten MO ACHCTBUEM CHIIBI TSKECTH U CHIIBI
YOPYTrOCTH.

HabGmronenue konebanuit rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnrofgenue BbIHY X ICHHBIX KOJIEOAHUI U PE30HAHCA.

PacnipocTpaHeHue npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIHN).
Habiro1eHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomot u onvimel.

1. OmpeneneHve 4YacToThl H  NEpHoAa KOJIEOAHM  MaTeMaTH4EeCKOIro

SAN A

MasITHUKA.
2. Ompepenenue 4acTOThI U IEPHO/Ia KOJIeOaHUN TPY>KUHHOTO MasiTHUKA.
3. HMccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIeOaHUM MOJIBEIIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUO/IA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka He3aBUCHUMOCTH Mepuoda KoJeOaHWil rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoaa  KosieOaHui
MPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHus: CBOOOAHOTO MaCHHUS.
Pa3nen 10. DjiekTpoMarHuTHOE M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE  TOJIe.  DJEKTpOMarHuTHble  BoJHBL.  CBONCTBa
ANeKTpoMarHuTHbIX BOJH. Illkama »nekTpoMarHUTHBIX BOJH. Mcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
CBeTa.
JHemoncmpayuu.
1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH.
2. BoOJIHOBBIE CBOMCTBA CBETA.



Jlabopamopnsie pabomul u onvimel.
1. M3yueHue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOWMIIBHOTO
TenedoHa.

Pa3znen 11. CBeTOBBIE sIBJIEHMS.

JlyueBas  mopens  cBera.  Hcrounuku  cBera.  [IpamonuHenHoe
pacnpoctpaHenue ceera. 3atMenus ConHua u JIynel. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomienue cBera. 3akoH MpenomieHUs cBeta. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. lcnonap30BaHUE TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xon myueit B tun3e. OnTudeckas cuctema goroarnmnapara, MUKPOCKOIa
U Teneckomna. ['1a3 kak ontuyeckas cucremMa. bau3opykocTh U 1allbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTpaJIbHBIX I[BETOB. J{ucmnepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydenne n300pa>keHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBO.

Xox myueid B coOuparoiei JIMH3e.

XO0x JIyder B paCCEUBAIOLIEN JIMH3E.

[Tonyuenue n3o0paxeHuil ¢ TOMOILBIO JTUH3.
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[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Mopens ria3sa.

11. Paznoxenue 6em0ro cBeTa B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUU CBETa PA3HBIX IIBETOB.

Jlabopamopnvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJia OTPaXKEHHUSI CBETOBOIO Jy4ya OT yrJia
NaJCHMS.

2. M3yuenune xapakTepucTUK N300paKeHUsI PEMETA B INIOCKOM 3€pKaJIe.

3. HccnenoBanue 3aBHCHMOCTH yTJiia IPEIOMIJICHHS CBETOBOTO JIy4a OT yTJja
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. Tlomyuyenue n3o0paxeHUi ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYECKOM CHIIBI COOMpArOIeit
JIMH3BI.

6. OIBITHI ITO PA3JIOKEHUIO OCIIOTO CBETA B CIICKT.

7. OMBITHI TIO BOCIPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHN Yepe3

I[BETOBbIE (DUIIBTPHI.



Pa3zgen 12. KBaHTOBBIE IBJICHUS.

OmneiTel Pesepdopaa u mmanerapHas mojaens atoma. Mogens aroma bopa.
Wcnyckanue u norjiouieHue cBera atoMoM. KBantel. JInHelyaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpoeHUE aTOMHOTO
anpa. Hykinonnas wMogenb aromMHoro sapa. W3orombsl. PanuoaktuBHBIE
npeBpaiienus. [lepron nomaypacmnana aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsJOBOTO U MacCOBOrO YHCEIL.
DOHeprusi CBs3M aToMHbIX snep. CBA3b Macchl U dHepruu. Peakiuu cuHTe3a U
nenenus saep. Ucrtounuku snepruu ConHIa v 3BE3I.

Anepuas sHepretuka. JleMCTBUS paJuOAKTUBHBIX H3IIYYCHHH HaA JKUBBIC
OpTraHU3MBI.

emoncmpayuu.

1. CroekTpbl U3IIyYEHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3IMyHbIX ra30B.

3. CnekTp Bozopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHU3UPYIOMIMUX U3TYyYEHHI.

6. Perucrparus uziayueHus IpUpOJIHBIX MUHEPAJIOB U TIPOIYKTOB.

Jlabopamopnwie padbomul u onvimol.

1. HaOmroneHue CIIOMIHbBIX U TMHEHYATHIX CIIEKTPOB U3TYUCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadpusam).

3. M3mepenue paanoakTUBHOTO (OHA.

IoBTOpHUTEIbHO-0000IAKOIINIT MOLYIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOAYJb MPEIHA3HAYEH JIJIsi CUCTEeMaTHU3alluu
1 00001IeHUsI PEIMETHOTO COJICPIKAHUS U OTBITA ACATEILHOCTH, TPUOOPETEHHOTO
MpU U3yYEHUHU BCEro Kypca (PU3MKH, a TakKe i MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (u3HMKe IS 00YydYarolIuXcs, BBIOPABIIMX ITOT
y4eOHBII MpeaMer.

[Ipy U3ydYeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBAETCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJibTaTOB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAYy4YHasi TPAMOTHOCTh: OCBOCHHME HAay4YHBIX METOJOB HCCIEIOBAHUS
SBJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUE YMCHUSIMH OOBSICHATH (PU3NUYECKUE
SBJICHUS, TPUMEHsISI TOJIydEHHbIE 3HAHMS, pellaTh 3aJa4yd, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyuHIMIIHATIEHO AESATENBHOCTHBIN XapaKTeP IAaHHOTO pa3ielia peaiu3yercs 3a
C4ET TOTO, YTO OOYYAIOIIUECS BBITIOIHSIOT 3aJ]aHusl, B KOTOPHIX UM MPEJIaraeTcs:



HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacro3HaBaTbh W HAYYHO OOBICHSTH
(du3nuecKkue BJICHUS B OKPY>KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;
WCITOJI30BaTh HAYYHBIC METOJIBI UCCIICOBAHUS (PU3HMUECKHUX SBICHUHN, B TOM
qyuCye AJisl HPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanOoOJee Ba)XXHBIX JTOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUM, HallpUMEP, PAKTUYECKOTO UCTIOIb30BaHUS PA3IMYHBIX HICTOYHUKOB
SHEPTrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPTUH.



IHINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (UMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yJIbTaTOB.

B pesynbrare nzydenust Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs

y oOyuaromierocss 0yyT cOpMUPOBaHbI CIEAYIONINE JTUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) nIaTPHOTHYECKOr0 BOCIIMTAHMSI:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3ruecKol HayKu;

— IIEHHOCTHOE OTHOIIIEHHE K JIOCTUKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXJICHUH 0OIIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUM
(duzukwy;

— OCO3HAaHHME BAXXHOCTU MOPAIBHO-3TUYECKUX MPUHIIUIOB B ACATEIBbHOCTU
YYEHOI0;

3) 3cTeTHYeCKOIr0 BOCIIMTAHUS

— BOCIIPUSITUE ICTETHUYECKUX KadyeCTB (PU3NUECKOW HAyKd: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHUSI:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHM, BAXKHEWILIEH COCTABIISIOLIECH
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPEca K HCCIIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) opmupoBaHus KyJbTYPbI 310POBbS U SMOIHOHAJIBLHOI0 0JIATOIOJIy YU
— OCO3HaHHUE IICHHOCTH O0€30MacHOro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO TMOBEIEHUS Ha
TpaHCTIIOPTE, Ha JIOpPOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pY/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

— c(opMUPOBAHHOCTH HABBIKA PEIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY
U TAKOTO K€ MpaBa y IPyroro 4eioBeKa;

6) TPY/10BOI0 BOCTIMTAHUS:



e — AKTHBHOE YYacTHE€ B PCIICHUM NPAKTUUECKUX 3aJay (B pamMKaxX CEMbH,
0o0pa3oBaTEeNbHOM  OpraHMW3allii, Tropojia, Kpas) TEXHOJOTHYECKON U
COIMAIBHON HAMPABIEHHOCTH, TPEOYIONTUX B TOM YHUCIIE U (PU3UICCKUX 3SHAHH;

e — HMHTEPEC K MPAKTUUYECKOMY U3YUEHUIO TpodeccHil, CBSI3aHHbBIX C (U3UKOM;

e 7)3KOJOrMYeCKOro BOCTIMTAHUS:

e — OpHWEHTANMS HAa TPUMEHEHWE (U3MYECKUX 3HAHWHA JUIsl PEIICHHUS 3a7ad B
0o0JlacTU OKpY’Karoliel cpenabl, IJIAaHUPOBAHHS IMOCTYNKOB W OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEJIbI;

e — OCO3HaHME TJIOOAIBHOIO XapakTepa SKOJOTUYECKUX MpoOJieM U MyTed HX
pelieHus;

e 8) amanTanum K M3MEHAIOIIUMCH YCJIOBHAM COLMAJIBHON W NPHPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUU HCCICAOBAHUN U
MPOEKTOB (PU3NUYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
IpYTux;

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUECKYIO
NESITEHHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHUH, B TOM uucie GOpMyIUPOBAThH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTU
buzukwy;

e —IJJAHUPOBAHME CBOETO PA3BUTHS B TPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISBISTH B3AaMMOCBSI3H MPUPOJIbI, OOIIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXKAIOUIYIO Cpeny,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TIPOrpaMMbl O GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydaromierocss OyayT c)OpMUPOBaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIHE TTO3HABATEIIbEHBIC YHUBEPCAIbHBIC YICOHbBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJIATHBHBIC
yHUBEPCAIbHBIC YICOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

Bba3oBble Jiornyeckue 1eicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BIICHU);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
000O0IICHHS U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaeMbIX (pakrax,
JAHHBIX ¥ HAOIIOJJCHUAX, OTHOCSIIUXCA K (PU3UYECKUM SBIICHUSM;
BBISIBJIAT NIPUYUHHO-CIICACTBEHHBIC CBSI3M MPU H3YYCHHU (PU3UUECKUX
SIBIICHUH U MIPOLIECCOB, J€JIaTh BBIBOJIBI C UCIIOJIB30BAaHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIJIBUTaTh THIOTE3bI O B3aHMMOCBS3SX
(U3NUECKUX BETUYMH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pelieHus yueOHoM pu3ndeckoi 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAaHTOB pElIeHHs, BbBIOOp Hauboiee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabCcKue 1eMCTBUSA.

MCITOJIB30BATh BOIPOCHI KAK UCCIIEA0BATEIIbCKUN HHCTPYMEHT ITI03HAHNS;
IPOBOJUTH 1O CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE JalibHEiIee pa3BUTHE  (PUINYECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANOJIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPENIOKCHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHTO
Pa3IMYHBIX BUOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAJIBHYIO (HOpPMY  TIPEIACTABICHHUS
uHDOpMaAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:

B XOJIe OOCYXIEHHUSI Yy4eOHOro MarepHuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAeMOM TEMBI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha PEIIEHWE 3a/lauyd U TOJAJEepKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXKICHUSAMU JPYIMX YYaCTHUKOB
Juasora, oOHapyKUBaTh pa3IM4yue U CXOACTBO NO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;
myOJIMYHO MPEICTABIATh PE3yIbTaThl BHIIOTHEHHOTO (PHU3UUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCII0JIb30BaTh MIPEUMYILECTBA KOMAaHIHOW U MHAUBUILY ATbHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJI1 COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JACHCTBUS
no €€ JOCTH)KEHHUIO: paclpelesaTh PO, OoOCYXIaTh MPOIECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjIbTara Mo
CBOEMY HaIIPaBJICHUIO U KOOPJIUHUPYSI CBOU AEHUCTBUA C APYTHUMHU YI€HAMU
KOMAaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTIMPOBAHHBIM yUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryisiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIEC IeHCTBUS

Camoopranmsamnus:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalUsX, TPEOYIOMIMX
JUIS pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE PEIIeHUN
TpyIIoi);

CaMOCTOATENBHO COCTABIISITH AITOPUTM PelIeHHs (PU3UUECKON 3a1auu WK
IUTAHAa MCCJICOBAHUSA C Y4ETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLUOHATbHBIA HHTEJVICKT:

J1aBaTh AICKBATHYIO OLICHKY CUTYyallMy U IIPEIJIararth Ij1aH €€ U3MEHEHNS,
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(Gu3MYEeCKOro HMCCIEOBaHMS WM MPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMi, YCTaHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUM;

CTaBUTh c€0s1 HA MECTO APYTOro YEJOBEKa B X0JI€ CIIOpa WU TUCKYCCUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU pEHIeHUH PU3UUYECKUX 3a/1a4 UIH
B YTBEPXKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xonIty o0ydeHnus B 7 KJacce peaMETHBIC pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIP30BAaTh  TOHATHS:  (U3MYECKHUE W  XUMUYECKHE  SBIICHUA,
HaOJIOICHUE, JKCIIEPUMEHT, MOJEJNb, TUIIOTE3a, €AUHUIBI (DU3NYECKUX
BEJTMYMH, aTOM, MOJICKYyJa, arperaTHbIe COCTOSHHS BemecTBa (TBEpHOE,
KHUAKOE, Tra3000pa3Hoe), MEXaHWYEeCKOe JBIDKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSMOIUHENHOE), TPACKTOPHSI, PABHOICHCTBYIOIIAS CHIIA,
nedopmanms (ympyras, IIacTHYecKas), HEBECOMOCTb, COOOIIArOITHECS
COCY/IbI;

paznuuarh sBiIeHUus (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEpPHOE  JBMKCHHE, HEPAaBHOMEPHOE  JBIDKEHUE, WHEPIIUA,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPJBIX TN C 3aKPEIIEHHON OCHIO
BpalleHUs, epeaada JIaBIeHUs TBEPIBIMU TEIaMU, )KUJIKOCTSIMH U Ta3aMu,
aTMOC(EepHOE MaBJICHHWE, TUIABAHHWE TEJ, MPEBPAIICHUS MEXaHUYICCKOU
DHEPTUHN) O ONMMCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3NYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBMKCHHUS C Pa3IMYHBIMH CKOPOCTSMH B JKHBOW M HEKUBOU
npUpoje, ACHUCTBUE CHUJIBI TPEHHUS B TPUPOJE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JaBJICHUS HA KUBOW OpraHW3M, TUIABaHUE PHIO, phIYaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4€OHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OTMCHIBATh M3yYCHHBIE CBOMCTBA TE M (DU3UUCCKHUE SBIICHUS, UCITOIB3YS
bu3nYecKue BEIMYUHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMSI, MMy Th,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tea,
CUJIa TPEeHHUsI, AaBJeHue (TBEPAOTO Tea, )KUJIKOCTH, ra3a), BRITATKUBAIOIAS
CWJIa, MeXaHudeckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOO (PHUIIMEHT TIOJIE3HOTO JEHCTBHUS MEXaHU3MOB, KHHETHYECKas U
MOTCHIIMANIBHAS JHEPIHs), TPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICI UCITOJIB3YEMBIX BEJTMYNH, X 0003HAYCHUS U CTHHUIIBI
bU3MYEeCKUX BEJIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHUs cuil (BAOJL OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBecHs phluara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
OHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyalUHd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, PU3NIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEHCTBHS, HMCHOJB3Yys 3aKOHBl WU
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCIJIOBHS 33/1a4d 3alHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3NUECKUE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcCUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUHOCTD
NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU HOMOIIU
($u3NYECKUX METOAOB, B ONMCAHUH HCCIIEAOBAHUS BBIICIATH IPOBEPSAEMOE
IpEeoJIoKEeHNE (TUIOTE3Y ), pa3indaTh U HHTEPIPETUPOBATH MTOJTyYEHHBIH
pe3ysbTar, HaXOAWUTh OLIMOKM B XOJE ONBITA, JeNaTh BBIBOJBI IO €rO
pe3yabTaTam;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PUBHYECKUX SBJICHUA WIIU
($u3nYecKux CBOMCTB Tell: (hOPMYIHUPOBATH IPOBEPSIEMBIE MPEATIONOKEHUS,
coOUpaTh YCTAaHOBKY U3 MPEIOAKEHHOTO 000pY10BaHUS, 3alIUChIBATh X0
OmnbITa U (OPMYIUPOBATH BHIBOIBI;

BBITIOJIHATD NPSIMBbIE W3MEPEHUS PACCTOSIHUSA, BPEMEHU, MAcChl TeEla,
o0BbéMa, CHUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3HUYECKOW BEIMYUHBI OT
JIPYrol € HCMIOJIb30BAHMEM MPAMBIX H3MEpPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO ABUKYIIETOCS TeJIa OT BPEMEHH JBUKEHUS TEJIA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKM TOBEPXHOCTEH Tenl U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOIIAAU CONPUKOCHOBEHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CUJIBI OT 00BbEMa
IIOrPYKEHHOM YaCTH Tejla U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIA
IUTaBaHMsSI TeJI, YCIOBUN paBHOBECHS phlyara M OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEeNOKeHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE
NPEAIOKEHHBIX TaOMUIl W TpaduKOB, AeliaTb BBIBOJBLI MO pe3yjibTaTam
UCCIICIOBAHMUS,;

IPOBOJNTH KOCBEHHBIE HU3MEPEHHs (PU3MYECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIBKECHUS, TaBIICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHWJIA, JCHCTBYyIOIIass Ha TOTPY>KEHHOE B
KUIKOCTh  TENO, KOI(PPUIMEHT TMOJE3HOr0  JACUCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeIysl TPEIJIOKEHHOW WHCTPYKLIUU: TPHU BHIMOIHECHUU
U3MEpPEHU coOMpaTh HKCIEPUMEHTAJIbHYI0O YCTAaHOBKY M BBIUUCISTH
3HAa4YEHUE NCKOMOM BEJIMYHUHBI;

cOOJII0/1aTh MpaBUila TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKkTepu30BaTh MPUHIUMBI JEWCTBUS U3YYEHHBIX NpUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAHUA (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THMJIPAaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
O CBOWCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aAKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  TNpPUMEPHl  (HAXOIUTh  HWH(OpPMAIMIO O  TIPUMEPax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3UUECKHX 3HAHUW B TMOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTH MPU OOpallieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 370POBbsSI U COOTIOICHUST HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXAIOLLIEH Cpelie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opMauumu B HWHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOLIUXCSI
3HaHUW M TYTEM CpPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAITMIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAayYHO-TIOIMYJIAPHYIO
JAUTEepaTypy (HU3HUECKOTo COAEpKaHusl, CIIPAaBOUYHbIE MaTEPHAIIbI, PECYPChHI
cetu MuTepHer, BiageTb MNpuUEMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMAIUK (PU3NIECKOTO COACPKAHUSA, B TOM



YuCIIe MyOJINYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJIbTaTax MPOEKTOB HIIH
y4EOHBIX HCCEAOBAHUM, TP 3TOM I'PAMOTHO HCIIOJB30BaTh M3YUYEHHBIN
MOHATUMHBIM anmapatr Kypca (HU3UKH, COMPOBOXKIATh BBICTYILJICHUE
MIPE3CHTAIE;

IIPU BBIMOJHEHUU YUYEOHBIX TMPOCKTOB WM HCCICIOBAHUN pACTIPEICIATh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJladyaMH,
CJICIUTh 3a BBIIOJHEHHEM INIaHA JACHUCTBHM, aJCKBAaTHO OIICHHUBATh
COOCTBEHHBIM  BKJaJ B  JCATENbHOCTh  TIPYNNbl,  BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy oOydeHus B 8 kiiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBIINICHHBINM Tap, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsiJl, FJEKTPUUYECKOE TOJIe, TPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
paznuyarh SBJICHUA (TEIJIOBOE paclIMpEHUE W C)KaThe, Teruionepesaya,
TEIUIOBOE PaBHOBECHUE, CMAUMBaHUE, KANWUISIPHBIC SIBIICHUSA, HCHApEHUE,
KOHJICHCAIlUsI, TUTaBJICHUE, KpUCTAUIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, U3JIy4YeHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aps/IOB, ACHCTBUS DJICKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha MPOBOJAHUK C TOKOM, DJICKTPOMAarHuTHAs MHIYKITUS)
[0 ONHUCAHUI0O HX XaPaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpE, B TOM 4Yucjie (U3NYECKUE SIBJICHHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHXKEHHWE W KaNWUISIpHbIC SIBJICHUS B TPUPOJIE,
KpUCTaJUIbl B mpupojae, uznydeHue CoiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKUe OpH3bl, 00pa3oBaHUE POCHI, TYMAaHA, UHESI, CHETa, SJIEKTPUUECKUE
ABJICHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3eMITH, Apeid MoI0COoB, POJIb MArHUTHOTO TTOJIS JIJIS )KM3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TMPU HITOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKHUX
SIBIICHU;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA Tel M (DU3UYECKUE SBJICHUS, UCIIONIB3YS
bu3ndecKue BeTUYNHBI (TeMIIepaTypa, BHYTPEHHISI SHEPTHS, KOJIUIECTBO
TEIUIOThI, YyJEeJdbHas TEIUIOEMKOCTh BEIIECTBA, yJAEJlbHAas TEIJIOTa



TUIaBJICHUS, yAeNbHAs TEIUIOTa MapooOpa3oBaHus, VYACIbHAS TEIUIOTa
CropaHusi TOIUIMBA, KOA(PPUIUEHT TOJE3HOTO JEUCTBUS TEMJIOBOM
MaIlUHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3yXa, JJIIEKTPUUYECKHIL 3apsij, cuja
TOKQ, JIEKTPUYECKOE HANPSHKEHUE, COITPOTUBJIEHUE POBOJHUKA, YAECIBHOE
COTPOTHUBJICHUE BEIIECTBA, pab0Ta U MOITHOCTH AJIEKTPUIECKOTO TOKA), IIPH
OMUCAaHWU MPABUIBLHO TPAKTOBAaTh (PU3NUYECKUN CMBICI HCMOJIb3yEMBbIX
BEJIMYMH, OOO3HAUYECHUS] W €IUHUIIBI (PU3MYECKUX BEJIUYMH, HAXOJIUTh
bopMyIbl, CBA3BIBAIONIUE JIaHHYIO (DU3MYECKYIO0 BEIMYUHY C APYTUMHU
BEITMYMHAMH, CTPOUTHh TpaUKH M3YyYCHHBIX 3aBUCUMOCTEH (PU3NUECKHUX
BEJINYMH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
WCIMOJIb3ys. OCHOBHBIE MOJIOKECHUS MOJEKYJSIPHO-KMHETUYECKOU TEOPUHU
CTpOEHHUS BEIIECTBA, MPUHIIUI CYMEPHO3UIUU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsjia, 3akoH OMa /i ydacTKa e, 3aKOH
Jxxoyns—JleHna, 3aKOH COXpaHEHUS SHEPTUH, IPU 3TOM JIaBATh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKUCHIBATh €r0 MATEMATUUECKOE BBIPAKECHHUE;
OOBSACHATH (PU3MUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTHYECKHUX
IaroB ¢ omnopoil Ha 1—2 H3Y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacdy€THhIE 3aJadyd B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 33/1a4M 3allMChIBaTh KPATKOE YCIJIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUJIST  pEIIeHHs] 3a]ady, BbIOUpATh 3aKOHBI H  (OPMYJIbI,
HEeoOXoauMble JUisl €€ peuieHusi, NPOBOAUTH PAacU€Thl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3MUeCKO BETUYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBath MPOOJEMbl, KOTOPbIE MOXHO pPEUIUTh MpPU TOMOIIH
bU3MYECKUX METOJI0B, MCMOJb3Yys ONMUCAHUE HCCIICNOBAHUS, BBIICIAThH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IIPABUJIIBHOCTH ITOPSAJKA
MPOBEICHUS UCCIEA0BAHUS, JIENIaTh BHIBOIBL;

MPOBOAUTL OMNBITHI 10 HAOMIOJCHUIO (U3WYECKUX SBICHUM WU
(bU3NYECKUX CBOMCTB TeN (KaMUJUISPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3MlyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAaHUS U
HarpeBaHusi MPU M3IYUYCHUH OT LBETA H3Iydaromniedl (IOrJIoNaroIei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIIEPATYpPhl KUIKOCTH U
IOMEAaM €€ TMOBEPXHOCTH, JJIEKTPU3AUsA TEI U B3aUMOACHCTBUE
DIEKTPUYECKUX 3apsS0B, B3aMMOJECUCTBUE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allMsl MAarHUTHBIX TMOJIEM TOCTOSIHHBIX MAarHUTOB, JCHUCTBUSA



MarHUTHOTO TOJSl HAa MPOBOJHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,
CBOMCTBa DJIEKTPOJABUTATENII TOCTOSHHOIO TOKa): (popMyluMpoBaTh
poBepseMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH X0 OTbITAa U (HOPMYITUPOBATH BHIBO/IBI;
BEITIOJTHATH MIPSIMBIC H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIIHPHON BIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAMNPSXKEHUS C KCIHOJIB30BAHHEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3WYECKUX BEIIMYWH, CPAaBHUBATH PE3yJIHTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUYECKON BEJIMYUHBI OT
JIPYro C UCIHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IJIOMAAH IONEPEYHOro
CEUEHHS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA MTPOBOJAHMKA, CHIIBI TOKA,
UAYIIET0 4epe3 TMPOBOAHHWK, OT HANpsDKEHUS Ha  MPOBOJHMUKE,
UCCIIEJOBAaHUE IIOCJIENOBATEIbHOTO UM  NapajuIeIbHOTO  COCAMHEHUN
MIPOBOJTHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CIeays MPeAIoKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTATHI MOJYYCHHON 3aBUCUMOCTHY B BUJIE TaOIUIl U TpapUKOB, IeaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHMUS;

MPOBOJIUTH KOCBEHHBIE HW3MEPECHUs] (PU3NUECKUX BEIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAaHUPOBATh H3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIeaysl MPEAIOKEHHOW WHCTPYKIUH, U
BBEIYHCIIATH 3HAUCHUE BEITMYUHEI;

COOJTI0IaTh MPaBUJia TEXHUKK 0€301aCHOCTH MPpH paboTe ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTEepPU30BaTh TMPUHIUIBI  JIEWCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI TOMOB, THTPOMET, MapoBasi TypOUHA, aMIIepMETp, BOJILTMETD,
CUETUMK DJICKTPUYECKOW DHEPIHUU, DIEKTPOOCBETUTEIBHBIC MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MPENOXPAHUTEITH, HIEKTPOMATHUT, AJIEKTPOIBUTATEIh TOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUSI O CBOWMCTBAaX (DM3MUECKHUX SIBICHUN W HEOOXOIMMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOMCTBA W U3MEPHUTEIIbHBIC
pUOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKAM (KHJIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETp, TUTPOMETp, JIBUTaTelh BHYTPEHHETO CrOpaHUs,
DIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJICKTPUUYECKUX IIETeH ¢
MOCIIEI0BATEIHHBIM U MapaJljIeIbHBIM COSMHEHUEM JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIeH;



NPUBOAUTh  NPUMEPHl  (HaxomuTh HHPOPMANIUIO O  TMpUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUs (U3MUECKUX 3HAHUNA B TOBCEIHEBHOMN
JKU3HU I oOecrieueHrss 6€301acHOCTH MpU oOpaleHuy ¢ npudbopaMu U
TEXHUYECKUMHU yCTPONUCTBAMU, COXPAHEHUS 3/I0POBbS U COOJIIO/IEHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TOUCK WHGOpManmuu (U3UYECKOTO COJICpXKAHUS B
WNHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH H TyTEM CpPaBHCHUS
JOTIOJTHUTENBHBIX UCTOYHUKOB BBIJIEISATH HHPOPMAIINIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

WCITOJIB30BATh MPH BHITOTHCHUHM yUYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEPATYpy (HPU3NUECKOTO COJIEP KAHMS, CIIPABOYHBIE MaTepUaIbl, PECYPChI
cetu VHTepHeT, BIaAeTh NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0000mass uHOOpPMAIMI0O U3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO
coJiep KaHusi, B TOM YUCJIe TyOJIUYHO MPE/ICTABIISATh PE3yJIbTaThl IPOSKTHOU
WA UCCIIEZIOBATENBCKOM e TENIbHOCTH, TIPY 3TOM IPaMOTHO UCTIOIb30BaTh
W3YUYEHHBIM TOHATUUHBIN ammapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUICHUE TTPE3EHTAIIUCH;

IpU BBHINOJHEHUU YYEOHBIX MPOEKTOB U HCCIETOBAHUN (DUIUUECKUX
MPOIIECCOB pacHpeniesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MTOCTABJICHHBIMA 3a/1a4aMH, CJICAWTH 3a BBHITIOJHEHHWEM IUIaHA ACHCTBUN U
KOPPEKTUPOBATh €T0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIad B
JeSATEeILHOCTh TPYMIIbI, BRICTPABATh KOMMYHHUKATHBHOE B3aHMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHIy 00ydeHus B 9 kJiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

WCIIONB30BaTh MOHSATHUSA: CUCTEMAa OTCY€Ta, MAaTEpHAbHAs TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmarus
(ympyras, mjiacTudeckas), TPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LIEHTP TSKECTH, a0CONIOTHO TBEPAOE TEINO,
LEHTpP TSHKECTH TBEPIOTO Tejla, paBHOBECHUE, MEXaHUYECKUE KOJEOaHUs U
BOJTHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, DJIEKTPOMATHUTHBIC BOJIHBI, IIIKAJIa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JaJTbHO30PKOCTb,
CIEKTPHI UCITyCKAHUS M TIOTJIOMICHUs, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SIAIEPHAS DHEPTETUKA;

paznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE IO OKPY>KHOCTH, B3AaUMOJECHUCTBUE



TeJ, PEAKTUBHOE NIBIDKCHHE, KOJIeOaTeIhbHOE ABMKEHHUE (3aTyXalolue u
BBIHY’KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBMIXKEHUE, OTPAXKEHUE
3BYyKa, MPSMOJIMHEHHOE paCTIpOCTpaHEHHE, OTPAKEHUE U TMPETOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp ® CJOXKCHHE CIICKTPAIbHBIX I[BETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITy4YEeHHsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUHA B
OKpy»XaroleM Mupe (B TOM uucie (U3MUECKHE SBICHUS B MPHUPOJE:
MIPWINBHI ¥ OTJIMBBI, NBIKEeHNE TUIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, IIBETa TeJl,
ONTUYECKHUE SIBJICHUS B TMPUPOJE, OMOJIOTHYECKOE JCUCTBUE BUIUMOTO,
yIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOTO H3JIy4YEHUH, €CTeCTBEHHBIN
PaguOaKTUBHEIN (DOH, KOCMHUYECKHE JIy4H, PATUOAKTHBHOE H3ITyUYCHHE
NPUPOAHBIX MHHEPAJIOB, JCUCTBUE PAJMOAKTUBHBIX W3IIyYCHUH Ha
OpraHu3M 4eJIOBEeKa), MPH STOM IEPEBOJUTH MPAKTHUUYECKYIO 3a7ady B
y4eOHYI0, BBIJICISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (U3HUECKUX
SIBIICHU;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TE M (DM3MUCCKHUE SBIICHUS, UCITOIB3YS
bu3nYecKue BENMWYUHBI (CpPemHSsI W MTHOBEHHAs CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpPEeMEIIeHHe, MyTh, YTIoBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YIPYTOCTHU, CHJIa TSHKECTH, YCKOPEHUE
CBOOOTHOTO TIaJeHUs, BEC Teja, HUMITYJIbC Tela, HWMIYJIbC CHIIHI,
MexaHu4eckas paboTa M MOITHOCTh, IOTEHIMAIbHAS DJHEPrUs Tela,
MOTHSTOTO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTCHITMANIBHAS DHEPTUS CKATON
MPY>KUHBI, KHHETUYECKAas SHEPT s, TOJTHAS MEXaHWYeCKast DHEPTHs, TEPHO/T
U YacToTa KojeOaHui, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TOKa3aTelb TMPEJIOMIICHUS Cpeabl), MPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3UYECKUN CMBICT HCIOJIB3YEMBIX BEJIHYWH,
0003HaueHUsT W ENUHMIIBI (U3HUYECKUX BEIUYWH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BETUYHHY C APYTUMHU BEIMYUHAMH,
CTPOUTH TPpahrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPTHU, 3aKOH BCEMHUPHOTO TATOTCHHS,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIIUI OTHOCHUTEIBLHOCTH [ amwmies,
3aK0HBI HbIOTOHA, 3aKOH COXpaHEHWS HMITYJIbCA, 3aKOHBI OTPAKCHUS M
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsJ0BOTO M MAaCCOBOTO YHCE



IpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaI[il MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTMUECKUX
IIaroB C OMOpOM Ha 2—3 HM3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THbIC 3a7a4u (OIUPAIOIIUECS HAa CUCTEMY U3 2—3 YpaBHEHHUI),
UCTIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIONINE (PU3NUECKUE BEIUYUHBI: Ha
OCHOBE aHaJIM3a yCJIOBHS 3aJ]aul 3alMChIBaTh KPATKOE yCIIOBUE, BBISBIIATH
HEJOCTAIONINE UM U30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE 7Sl PEIICHUs, TMPOBOAUTH pacu€Thl U  OICHUBAThH
PEATUCTUYHOCTH MOJTYYECHHOTO 3HAYEHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPU TOMOIIA
($uU3NYECKUX METO/OB, MCIOIb3Yysl ONUCAHHE HCCIEOBAaHUS, BBIICIATH
IpOBEPSIEMOE  NPEAINOJOKEHUE, OIEHUBATh MPABWIBHOCTh IOPAJKA
NPOBEJCHUS  HMCCIEJOBAHMS, JIelaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOACHUHN U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrHM, 3aBUCHUMOCTh NEpHUOAa KOJEOaHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHETHOE PacIpOCTpAHEHUE CBETA,
pasnokeHne Oeroro CBeTa B CHEKTP, U3yUCHHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHs] NpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HW3IydYeHUs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO  Habopa
000pyIOBaHUs, OMMCHIBATH XOJI OTIBITA U €T0 PE3yNIbTaThI, (HOPMYITHPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpellHee 3HAaYeHUEe U3MepseMOoil BeIMYMHBlI ((DOKYCHOE pacCTOSIHUE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba H3MEPEHHS
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHHU MTPU
PaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HadalbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)k€HUsl CBETa OT yrja MaJeHus U yria MpeJoMJIeHUs OT YIJa
NaJieHus): TUIAaHUPOBAaTh MCCIEAOBAHUE, CAMOCTOSITENIbHO COOMpaTh



YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBUCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI M IpadUKOB, I€1aTh BBIBOJIBI I10
pe3ysbTaTtaM MCCIIEA0BAHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYMH (CpenHss
CKOPOCTb U YCKOPEHHE Tela IPU PaBHOYCKOPEHHOM JIBUKEHUH, YyCKOPEHHUE
CBOOOJHOTO TMaJeHusl, >KECTKOCTh MPYXUHBL, KOIPPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHM4eckass paboTa M MOIIHOCTh, YacTOTa U TEPUOJ
KoJe0aHUN MaTeMaTU4eCKOro W NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
clwia CcoOuparollel JIMH3bI, pPaJUOaKTUBHBIA (OH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIMOJHSITH
U3MEpEHHs, CIeAysl MPENOKEHHOW WHCTPYKLWHU, BBIUUCIATH 3HAUYCHUE
BEJIMUMHBI M AaHAJTU3UPOBATH MOJYYCHHBIE PE3YJIbTAaThl C YUYETOM 3a/1aHHOM
HOTPEIIHOCTH U3MEPEHMUI;

co0JII0/1aTh MpaBUila TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKKW M3YyUYEHHBIX (U3NYECKUX MOJENEH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, [JIJaHeTapHasi MOJEJb ATOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO s11Ipa;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, MEpHUCKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, KaMepa BuiabcoHa), HCHONB3yS 3HAHHUS O
CBOMCTBaXx (PU3MYECKHX SBJIEHUH UM  HEOOXOAuMble (QU3HUYECKHE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTUUECKUX MPOIIECCOB PU
pelIeHnrn  Yy4eOHO-TPaKTUYECKUX 3aJad, OINTHYECKHUE CXEMbl s
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHMOpPMALMIO O  MPUMEPAX)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3UYECKUX 3HAHUNA B TOBCETHEBHOM
XKU3HU 111 obecrieueHus: 0€30MacHOCTH MPHU OOpaIlleHUH C MpUOopamMu H
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAaHEHUS 370POBbs U COOMIOACHHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY KaloLEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUECKOTO COJEpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYITHUPYS TOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOTYYSHHON MH(POpPMAIIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCIOJIB30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAayYHO-TIOMYJIAPHYIO
JIUTEPATYpPy (HPU3NUECKOTO COJIEPIKAHMS, CIIPABOYHBIE MAaTepUaIbl, PECYPChI
cetu VHTepHer, BiaAeTh MNpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC M YCTHBIE COOOIEHUS HA OCHOBE
uH(OpMaAIUU M3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COACPIKAHUS,
myOJIMYHO TPEICTaBIATh PE3yIbTaThl MPOEKTHON MM MCCIIE0BATEIbCKOM
NEATEIbHOCTH, MpPHU 3TOM TIPaMOTHO HCHOJb30BATh  M3YYEHHBIN
NOHATUUHBIM anmapar HM3ydaemoro pasjaenia (U3MKU M CONPOBOXKIATH
BBICTYIUICHUE Tpe3eHTalMell ¢ Y4€ToM OCOOCHHOCTEH ayAauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KosnunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Koutpoabnbie | IlpakTnyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypcsbl

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOIIEr0 MUpa

bubmuorexa [JOK
11 (0)) - 2
M3HKa © HayKd O HpHpose 0 0 https://m.eds00.ru/7f416194
bubmnoreka LIOK
1.2 (0)) 2 1
HISHHCCICHE BETHAMIE 0 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 0 1 httos://m.eds00.ru/7f416194
Hroro o paznery 6

Pa3nen 2. [lepBonayajibHbIe CBeJIeHHS 0 CTPOEHHHU BellleCcTBa

bu6mmorexa [IOK
21 (CTpOCHIIe BEIeCTRa L 0 0 https://m.edso0.ru/7f416194
99 JIBr>KeHME ¥ B3aUMOJICMCTBUE YaCTHIL 5 0 1 bubnuoteka [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2. A 2
3 rperaTHbIE COCTOSTHHS BEIIeCTBA 0 0 httos://m.edsoo.ru/7f416194
Hroro no pazaeiy 5
Paznen 3. /IBH:KeHHMe ¥ B3aMMOAEHCTBHE Tel
Bbu6nmuoreka [IOK
3.1 M 3 0 0
CRAHIHACCIOC ABIDRCEHHC https://m.edso0.ru/7f416194




bu6mmoreka [IOK

32 Hrepuis, Macea, IA0THOCTS 4 1 https://m.edso0.ru/7f416194
Bu6mmoreka [JOK
33 Cra. Bugst cur 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, JKHAKOCTEl U ra3oB
a1 Hasnenue. [lepenaua naBienus TBEPILIMU 3 0 bu6nuoreka [IOK
' TeJIaMH, )KUJKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmuorexa [JOK
42 JlaBIICHHE KHKOCTH > 0 https://m.edso0.ru/7f416194
bubmuorexa [JOK
43 ATMOCpEpHOS AaBICHHC 6 0 https://m.eds00.ru/7f416194
44 JericTBrE )KUIKOCTH U Ta3a Ha MOrpyKEHHOE . 3 bubnunoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no paznery 21
Pa3gen 5. PadoTa u MoumiHOCTh. JHEprus
bu6mmorexa [IOK
>1 Pabora u motsocTs 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hpocthie MeXaHHMEI S . https://m.edso00.ru/7f416194
Bbu6nmuoreka [JOK
>3 Mexantiieckas oHepris 4 . https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 12




8 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/ P Kontpoabusie | IIpakrtnyeckue (wpp )
NMPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. TenioBbie ABJICHUSA
. bubnuoreka [JOK
11 CtpoeHHe U CBOWCTBA BEIIECTBA 7 0 0 httos://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 Tertosbie nponeccet 21 L > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Paznen 2. DinekTpuyecKkue 1 MATHUTHBIE SIBJICHUSI
DIIeKTpUUECKHE 3aps/Ibl. 3apsKEHHBIE TeIa bubnmnoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [JOK
2.2 [TocTOSIHHBIH EKTPUYECKHUIT TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
2.4 4
IICKTPOMATHHTHAS HHAYKLLILA 0 0 https://m.edsoo.ru/7f4181ce
Hroro o pasnery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3aesioB U TeM uugpoBbie
Ne i/ P Kontpoabusie | IIpakrtnyeckue (wpp )
NMPOrpamMMbI Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannuyeckue ABJICHUSA
11 Mexannueckoe ABMKEHHUE U CIIOCOOBI €ro 10 0 1 bubnnoreka [IOK
' OIMCaHUSI https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
12 B i 20 1 3
SAMMOACHETBHC Te https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
13 10 0 3
3aKOHEI COXpaHCHs https://m.edsoo.ru/7f41a4a6
Hroro no pazneiy 40
Pa3jnen 2. Mexannyeckue KoJ1e0aHUSI M BOJIHBI
bu6nmmoteka [IOK
2.1 M 7
CXAHHHCCKNE KOeOaHHA 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
2.2 M .3 8 1 3
CXATHTCCKHE BOTHEL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI
DIIeKTPOMarHUTHOE TI0JIC U bubnmnoreka [IOK
3.1 6 0 2
JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pa3gen 4. CBeToBbIe ABJICHUA




41 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 6 2 bubsmorexa [IOK
' pacipoctp https://m.eds00.ru/7f41a4a6
bubnnorexa [JOK
4.2 JIuH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
4.3 Paznoxenue 6eoro ceera B CEKTp 3 2 httos://m.edsoo.ru/7fA1ada6
Hroro no pazneny 15
Pa3znen 5. KBanToBbIe SIBJIeHUA
bubnnorexa [JOK
51 Hcnyckanue v MoryiomneHue cBeTa aToMoM 4 1 httos://m.edsoo.ru/7fA1ada6
bubnuoreka [JOK
52 CTpoctiie aTOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
: s 7 1
5.3 JEPHBIC PEAKITUN https://m.edsoo.ru/7f41a4a6
Hroro no paznery 17
Pazgen 6. [ToBTOpuTe/bHO-06001AI0IMIT MOYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COACPIKAHUS 9 2 bu6nmmorexa [IOK
' Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paznery 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 7 kinacc/ [epbimkun U.M.,
NBanoB A.U., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenuey

» ®usuka: 8-i knacc: 6a30BbIN ypoBeHB: yueOHuUK, § kinacce/ [lepoimkun U.
M., UBanoB A. U., AkumonepHoe o6uiectBo «M3narensctBo «IIpocBenienney
» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacc/ [epoimkun Y.
M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AKiinoHepHO€E OOIIECTBO
«3narenscTBO «lIpocBemenne»

METOANYECKHUE MATEPHUAJIbBI IJI51 YYUTEJIA

®dusuka 7-11 xiraccel Maroanyeckoe mocoOue M0 UCIIOIb30BAHUIO TAOJIHII.
dusuka 7 kiacc .Meroanueckoe nocodue

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. Eaunas xomteknus - http://collection.cross-edu.ru/catalog/rubr/f544b3b7-
f1f4-5b76-f453-552f31d9b164

2. Poccuiickuii 001ieo0pasoBaresibHbIi moptan - http://music.edu.ru/

3. JleTckue ayIeKTpOHHBIC KHUTH | Tipe3eHTarmu - http://viki.rdf.ru/

4. Enunas komnexkuus Lludpossix ObpazoBatenbubix PecypcoB. — Pexum
noctyna: http://school-collection.edu.ru

5. Poccuiickas OnekrponHas [lkona
6. https://resh.edu.ru/
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