IHHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3uMKe Ha YpPOBHE OCHOBHOTO 0O0IIero ooOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUW W TpeOOBaHUI K pe3yibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTPaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a taxxe ¢ yu€toM deaepainbHoil padoydeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoxaBanus yueOHoro npeamMera «Ousnkay.

Copepxxanre mporpamMmbl MO (PU3MKE HaMpaBieHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3alMI0 H3Yy4YEHUs
(GU3NKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanusanuu TpedoBanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOy4EHHs, a TAKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma 1o gusrke ycTaHaBIMBAET pacipeiesieHne y4eOHOro mMaTepuana
1o rojaM oOydeHus (10 Kjaccam), mpejyiaraeT MpUMEPHYIO MOCIEA0BaTEIbHOCTh
M3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHMS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEH 00yYarOmUXCs.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TMPEIMETY .

du3znka SBISETCS CUCTEMOOOPA3YIOITUM JJIs €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3UUYECKHUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBICHUIA,
M3Yy4aeMbIX XUMHEH, OM0JIOrHel, acTpoHOMUEH U (pusndeckoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBIseT Haubosee sICHbIE
oOpasiibl MPUMEHEHUs HAyYHOTO METOJa MO3HaHUSI, TO €CTh CIoco0a MOTy4YeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEINOJIaraeT OBJAJCHHUE
CIEAYIOUIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBIICHUS;

e OIIEHWBATH U IOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHbIE WU HUCIOJb30BaTh  HAy4HbIC
JIOKa3aTeIbCTBA JJI MOJTYYEHUS] BHIBOJIOB.

[lenmn w3ydeHus (U3MKM HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
omnpeneneHsl B Konrenmuu mnpenomaBaHust ydeOHoro mnpeamera «Dusnkay B
oOpa3oBaTeNnbHBIX opranuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIIMX
OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPaMMbl, YTBEPKAEHHOW peHICHUEM



Konnernn Munucrepersa npoceiiennst Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).
Heau usyvyenust pusuku:

MpuOOpETEHNE WHTEpeca W CTPEMJICHHS OOYYaloImUXCs K HaydHOMY
M3YUYEHUIO TIPUPONBI, PA3BUTHE HMX HHTEIICKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH;

pa3BUTHEC MPEACTABICHUN O HAYYHOM METOJIC TTO3HAHUS U (POPMUPOBAHHUEC
MCCJIEIOBATEIIHCKOTO OTHOIICHHSI K OKPYKAIOIIM SIBIICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK PEe3yJIbTaTa H3y4YCHHS OCHOB
CTPOCHHUS MaTepuu U QyHTaMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE MPEJICTABICHUNH O PO (DU3UKK YIS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymieit
npodeCCUOHATILHON JIeSITEIPHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJTrOTOBKA K
JajabHenIeMy 0OyUYeHHIO B 9TOM HaIpaBJICHUH.

JlocTikeHre 3TUX LeJed mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero o0pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHne 3HAaHWH O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYCCKUX, TEIIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

nprUOOpETeHHEe YMEHUN OINMUCHIBATh U OOBSICHATH (DU3UUECKHUE SBICHUS C
HCITOJTb30BAHNEM TTOTYYCHHBIX 3HAHH;

OCBOCHHE METOJOB pEIICHHWS TMPOCTCUININX PacdYE€THBIX 3adad ¢
HCITOJTb30BaHUEM bu3HIecKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBJICHHS U BBITIOJHSITH OIBITHI,
nabopaTtopHble  pabOTBl M AKCICPUMEHTAJbHBIC HCCIICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TTPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MHGOpPMaALUEH (PU3MIECKOTO COIEpKaHUs,
BKJTFOYasi MHGOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATN3 U
KPUTUYECKOE OIICHUBaHWE WH(OPMAITUY;

3HAKOMCTBO €O cepaMu IpoeCcCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi yPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kkiaacce — 68 vacoB (2 yaca B Henenmo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEHIO).

[Ipennaraemelii B mporpamme nmo (pu3uke rnepevyeHb JadopaTOpHbIX padboT U

OIIBITOB HOCUT peKOMCHI[aTCJII)HHﬁ XapaKTep, YUYUTCIIb ACIaCT BLI60p IIPOBCACHUA



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIUBHAYAIBHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, ClucKa SKCIEPUMEHTANBHBIX 3aJaHuil, MpejiaraeMblx B paMKax
OCHOBHOT'0 TOCYJIJapPCTBEHHOTO 3K3aMeHa 1o (pu3uke.

COIEPKXAHUE OBYYEHMUSA

7 KIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHMHU OKPYKAKOIIET0 MUPA.

®uszuka — Hayka o npupoze. SAsmeHus npuponbl. Ousznyeckue SBICHUA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenMUuuHBbL. M3MepeHune Qusnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpemHocts u3mepenunil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHblE HAayKd H3Yy4aroT MPUPOLY.
EcTecTBeHHO-HAY4YHBII METOJl TMO3HAHMS: HAOJIOJAEHHE, MOCTaHOBKA HAYYHOTO
BONpPOCA, BbIIBUKEHUE TUIIOTE3, SKCIEPUMEHT I10 MPOBEPKE TUIIOTE3, OOBICHEHUE
HabrogaeMoro saBieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpauuu.

1.

Mexanudeckue, TEIUIOBBIC, OJEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBIICHMSL.

duznyeckue NpudOpsI U NPoIeypa MPsIMbIX U3MEPEHNN aHAJIOTOBBIM U
K (ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomot u onvimeot.

1.

2
3
4,
5

OnpenesneHue 1eHbl JeJCHUS KAl K3MEPUTEIIBHOTO Mpudopa.
N3mepenne paccTossHUIN.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEII.

N3mepenue Ttemrieparypbl MpU MOMOUIM >KHAKOCTHOTO TEPMOMETpa H
JNaT4yhKa TEMIEPaTyphl.

IIpoBeneHue ucciienoBaHusl MO MPOBEPKE TUIOTE3bI: AAJTBHOCTH IMOJETA
apuka, MyImeHHOT0 TOPU30HTAIBLHO, TeM OOJIbllle, YeM OOJIbIlle BhICOTA
mycKa.

Pasznen 2. [lepBoHavaibHbIE CBEJIEHUS 0 CTPOEHUH BelllecTBAa.

CrpoeHue BeliecTBa: aTrOMbl M MOJEKYJbI, WX pa3Mmepbl. ONbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTBRA.

JIBmxeHune yactuil BemecTBa. CBSA3b CKOPOCTHM JBHXKEHUSI YacTHUI] C
Temrneparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumoneiicTBue yacTtuil
BEILIECTBA: ITPUTSIKEHUE U OTTAJIKUBAHHUE.



ArperaTHple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH W TBEPABIX
(kpucTtammnyeckux) Tesl. B3auMoCBsI3b MEXIy CBONCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmrogenue 6poyHOBCKOTO IBUKEHUSI.

2. Habmonenune muddysun.

3. HaOmogenne  siBIeHHWI,  OOBACHAIOIIMXCS  NPUTSDKEHUEM WK

OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnwie pabomot u onvimeot.

1. OueHka JuameTpa aroMa METOAOM pSAOB (C  HCIOIb30BAaHUEM

dboTorpaduii).

2. OmnbIThI IO HAOIIOAEHUIO TEIIOBOTO PACIIUPEHHMS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSHKEHHUSL.

Pasznen 3. /IBu:keHHne 1 B3aUMOAeliCTBHE TeJl.

Mexannueckoe [BWKEeHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUYKECHHE.
Cxkopoctb. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JBM)KEHUM. Pacyér nmytu u
BPEMEHU JBUKEHUS.

SBrnenue wmHepHuu. 3aKOH WHEpUHMH. B3anMonencTBue Ten Kak MpUYMHA
U3MEHEHHUSI CKOPOCTM JBIDKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
IInotHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHUILIEC
00bEMa BelecTBA.

Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHS Tesl. Chila ympyrocTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIA
TskecTH. CHJla TSHKECTH Ha IpyTux IaHerax. Bec tena. Heecomocts. Crioxenne
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOmencTByromas cui. Cuia TpeHuUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOS. TpEeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpauuu.

Habnronenne MexaHn4eckoro IBM>KEHHUS Tena.
N3mepeHne CKopoCTH NMPSIMOJIMHENHOTO IBUKEHUS.
HaOnronenue siBjeHUs HHEPIUH.

CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TEJl.
. CrnoxeHue cuil, HampaBJIEHHBIX 110 OJIHOW MPSIMOIA.
Jlabopamopnsie pabomot u onvimol.
1. OmnpeneneHre CKOPOCTH paBHOMEPHOTO JBMKEHHUS (IIapuKa B KUJIKOCTH,
MOJICIIH SICKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJNBKECHHsI OpycKa WM MapuKa o
HAKJIOHHOM TIJIOCKOCTH.

1
2
3
4. HabmroneHne n3MEHEHHS CKOPOCTH TP B3aUMOICHCTBUU TE.
5
6



Onpenenenre NIOTHOCTH TBEPIOTO TeENA.

4. OmbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbkeHus (aedopmariyn)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTDH CHJIBI TPEHHS CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laByienne TBEPABIX TeJ, JKUAKOCTE U ra3oB.

HNanenue. CriocoObl yMEHBIIIEHUSI U YBEIUYCHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJeHUS raza oT o0béma, Temmeparyphl. llepenaya gaBieHUs
TBEPIIBIMU TEJIAMH, KUAKOCTAMM W ra3amu. 3akoH llackans. [lHeBMartnueckue
MaIllMHbI. 3aBUCHUMOCTh JABJICHHS JKUJKOCTH OT TIyOWHBI. ['mapoctarudeckuii
napajgokc. CooOuaromuecs: cocyabl. [ uapaBiruecKue MEXaHU3MBbI.

AtMocdepa 3emumn u armocepHoe AamieHue. [IpuuuHBI CyllecTBOBaHMS
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUs OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO J1aBJICHHUS.

JlericTBUE KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeO. BriTaskmBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jemoncmpauuu.
3aBUCHMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaua naBiaeHUs KUIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mopaBnuyeckuii npecc.

[IposiBenue nericTBust aTMOChHEPHOTO AaBICHUS.

3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TJTIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHE IIaBaHUs TeJ: IJIaBaHUE WIH MTOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJIE OT 00BhEMa MOTpyKEHHOM B

o UV kA W N e

~

YKUJIKOCTh YaCTH TeNa.

2. OnpeneneHre  BBITAIKUBAIOIICH CHIIbIL, JACHCTBYIOIIEH Ha  TeJo,
HOrpYyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEN CUIIbI, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MacChl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTHb BBITAJKHBAOIICH  CHJIBI,
JEHCTBYIOIIEH Ha TEJIO B )KHUJIKOCTH, OT 00bEMa MOTPYKEHHOU B KUAKOCTD
YaCTHU TEJIA ¥ OT IUNIOTHOCTHU KUIKOCTH.



5. KoHcTpynpoBanue apeoMmerpa WIA KOHCTPYMPOBAaHHE JIOAKH W

onpeneneHue €€ rpy30noabEMHOCTH.

Pa3znen 5. PaboTa u MOIIIHOCTB. DHEprus.

Mexannueckas pabota. MoOIIIHOCTb.

[IpocTble MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. [IpumeHnenue npaBuiia paBHOBECHS pbluara K 0JIOKY. «30J10TO€e
npasmiio» Mexanuku. KII/I mpocTeix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHKE.

Mexannueckass dHeprusa. KuHernueckas W TNOTEHIHMAJIbHAS DHEPIUS.
[IpeBparieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpauuu.

1. IIpumepsl IPOCTBHIX MEXaHU3MOB.

Jlabopamopnwie padbomot u onvimol.

1. Omnpeaenenue pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBM)KEHHH Tea IO

TOPHU30HTATBHON TOBEPXHOCTH.

2. HccnenoBanue yciioBA paBHOBECHS pbIyara.

3. Hzmepenue KII/] HaKIIOHHOM TUIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHS] MEXAHUYECKON SHEPTHUH.

8 KJIACC

Pa3nen 6. TenioBble siBJIEHUSI.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKyJd. OMbIThI, NOATBEPKAAOLINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmaeckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYJIIPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHUE M KaNWJUISIPHBIE ABJIEHUS. TenmoBoe pacliMpeHue U CHKaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. BuyTtpeHnsst sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPruu:
TerIonepeaaya u CopepiieHue paboTsl. Bubl Teronepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIHUS, U3JTyYEHHE.

KonnuectBo TemimoThl. YaenbHasd TEIJIOEMKOCTH BEILIECTBA. 1eIIOOOMEH U
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TemIoBoro Oamanca. [lmaBnenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJElbHAsA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. VYnaenpHas TtemsoTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHUS OT aTMochepHOTo
JTABJICHHS.

BnaxuocTts Bo3ayXxa.



DHeprus TOrIuBa. Y ieJibHas TEIUIOTa CTOPAHMUS.

[Tpunnmner pabotbl TemioBbix asurarenerd KIIJ TemmoBoro nBuraress.
TeruioBble IBUTATEN U 3aIIUTa OKPY>KAIOIIECH CPEIbl.

3aKOH COXpaHEHUS 1 IPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 0 N D

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO IBHKEHUS.

Habmronenue muddysun.

Habmoienue sBieHnit cMauuBaHUs U KAWL PHBIX SIBJICHUH.
Habmroienue TenioBoro paciypeHus Tedl.

W3meHeHue naBiieHUs Tra3a Mpyu U3MEHEHHH OObEMa M HarpeBaHUU WIIN
OXJIAKJICHUH.

[IpaBuna usmMepeHus: TEMIEpaTyphl.

Bune! renonepenayn.

OxutaxkaeHue npy COBEpLIEHUHU padOTHI.

HarpeBaHnue npu coBepiiieHur padoThl BHEITHUMU CHJIAMHU.
CpaBHeHUE TEMIIOEMKOCTEN Pa3IMYHBIX BEIECTB.
HabGnronenue kuneHusl.

Habnrogenue nocTostHCTBA TEMIIEPATYPhI IPH IUIABJICHUH.
Moenu TEIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BEIPAIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIA WJTU caxapa.
OnbITel MO0 HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEII.

Onpenenenue AaBleHUs BO3AyXa B OasIOHE HINpHUIIA.

OnbIThl, NEMOHCTPUPYIOIIUME 3aBUCHUMOCTH MABJICHUS BO3JlyXa OT €r0
00bEMa M HArpEeBaHUS WA OXJIKICHHUS.

ITpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

HabGmronenne w3MeHeHWsT BHYTPEHHEW OHEPruu Tejla B pe3yJbTaTe
Terionepeaayr U padboThl BHEUTHUX CHJI.

Uccnenosanue siBaeHUS TEMJI000OMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJBL.

Onpenenenne  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOM  Mpu
TEII000MEHE C HAarpeThIM METATUIMUECKUM LIHJIUHIPOM.

Onpenenenue yeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHus.

OnpenesneHne OTHOCUTEIBHOM BIaKHOCTH BO3AyXa.

OnpeneneHue yeabHON TEMIOTHI IUIABICHUS JIb/A.



Pa3nen /7. DiiekTpuyeckne ¥ MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa 3JEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHbIX  Ted. 3akoH KyinoHa (3aBUCMMOCTh CWJIBI  B3aMMOJCHCTBUSA
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

OnekTpudeckoe mnoje. Hanpspk€HHOCTh anekTpudeckoro mnods. IIpuHuun
CYNEPIIO3UIINH YJIEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTApPHBIM JICKTPUUYECKUM 3apsl.
Crpoenue aroma. IIpoBOIHMKM Y  JUPJEKTPUKUA. 3aKOH  COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Ncrounnkn mocTOsIHHOTO TOKa. JIEMCTBUSL 3JIEKTPUYECKOTrO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KUJIKOCTSX U ra3ax.

Onekrprueckas uenb. Cuna  TOKa.  ONEKTPUYECKOE  HANPSKEHHE.

ComnpoTuBiieHHE NMPOBOAHUKA. Y IEIBHOE CONPOTHUBIICHUE BEHIECTBA. 3aKkoH OMma
JUIs ydacTka uend. [locienoBaTenbHOE U MapajuieNIbHOE COCTMHEHNUE ITPOBOIHUKOB.

PaGora u MomHOCTH dJeKTpUYeckoro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUe 1ENu U MOTPEeOUTEIN dIEKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTtostHHBIE MarHuThl. B3auMo1elicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HAauYeHWe Uil KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE MOJI€ ANEKTPUUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJIsl HA MPOBOJAHUK C TOKOM. DJIEKTPOBUTATENb
MOCTOSIHHOTO  TOKa. [VICronb30BaHWE BIEKTPOABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Onbitel @apanes. SABnenue snekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUUYECKOM HSHEPTHH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpauuu.

DJeKTpU3aIus Tell.

JIBa pona sEKTPUYECKUX 3apsI0B U B3aUMOICCTBUE 3aPSIKEHHBIX TEJL.
YCTpONCTBO U AEUCTBUE DJIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKITHSI.

3aKOH COXpaHEHUsI AJIEKTPUUECKUX 3apsJIOB.
[IpOBOHUKY U TUDIIEKTPUKH.

MoaennpoBaHue CUIIOBBIX JIMHUM JIEKTPUYECKOTO TTOJIS.
M cTOYHMKM MOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B KUJIKOCTH.

11. ["a30BbIH pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mMepeHue Cuiibl TOKa aMIepMETPOM.

N3MepeHune 3J1eKTpUIeCKOro HAMPSIXKEHUST BOJIbTMETPOM.

PeocTaTt u mara3uH COpOTUBJICHUH.

BzaunmoeiicTBre MOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IOJIFOCOB MarHuTa.
MoaenupoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT OpcTena.

MarnuTtHoe 1oJie Toka. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
DIEKTPOIBUTATEINb TOCTOSIHHOTO TOKA.

HccnenoBanue SBICHUS SJIEKTPOMAarHUTHON HHAYKIUU.

OmnerTer Papages.

3aBUCUMOCTh HANpPaBJICHUS WHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBCHUSI.

DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomot u onvimeot.

1.

o U ok~ w

10.
11.

12.

13.
14.

OnpiTel MO HAOMIOJEHUIO DJICKTPU3AIMU  TEN HHIYKIUEH U Tpu
CONPUKOCHOBEHUHU.

UccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO TMOJS HA NPOBOJHUKA U
JTVBJIEKTPUKHU.

COopka u mpoBepka paboThI TEKTPUIECKOM 1IETIH TOCTOSTHHOTO TOKA.
N3mepenue u perympoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HallpsKEHUS.

UccnenoBanne 3aBUCHUMOCTHA CHJIBI TOKA, WAYILIETO YE€PE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLLINE 3aBUCUMOCTD AIEKTPUYECKOTO
COINPOTHUBJICHUSA MPOBOJAHUKA OT €ro JIWHBI, IUIOMIAJA TMONEPEYHOTO
CEUCHUS U MaTepuaa.

[IpoBepka mnpaBwia CHOXKECHUS HAINPSHKEHUH TIPU MOCJIEI0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Js CUJIbl TOKa MPU TApPAIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmpeneneHre MOIIHOCTA  DJIEKTPUYECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEU.

Onpenenenue KI1/] narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJICUCTBHS IIOCTOSIHHBIX MAarHUTOB.



15. I3y4eHue MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB MPU UX 00 BEAUHEHUN
U pa3JIeJICHUN.

16. UccrnenoBanue NelcTBUA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh CHJIBI  B3aUMOJICHCTBUS
KATYIIKU C TOKOM M MAarHUTa OT CUJIbI TOKA U HAPABJIEHUS TOKA B KATYLIKE.

18. I3ydeHue neicTBUsI MATHUTHOTO MOJIL HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3yueHue padoThl JIEKTPOBUTATETIS.

20. 3mepenune KIIJ] anexkTpoaBuraTeabHOM yCTaHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SBJICHUS DJJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICNOBAHUE W3MEHEHWW 3HAYECHHUS U HANpPaBJICHUS WHIYKIIHMOHHOTO

TOKA.
9 KJIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBWKeHME. MarepuanbHas Touyka. Cucrema OTCUéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHHUSI. PaBHOMEpPHOE MPSIMOIMHEWHOE
nBmxeHue. HepaBHoMepHOE npsiMoMHENHOE JBHKEeHUE. CpelHsIs 1 MIHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOycKopeHHOE MpsMOJIMHEHHOe aBMkeHue. (CBoOoaHOE
naaeHue. OneITe | amuies.

PaBHOMepHOE ABMkKEHHE MO OKpYKHOCTU. [lepmon m wactora obOparieHus.
JIunewnHas u yrioBas CKOpoCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Hprtotona. Bropon 3akon HeroTtona. Tperuit 3akon HeroToHa.
[IpuHIMD CYyTIEpIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS! CKOJIbXEHHUS, CHIIa
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsOKECTU W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHUE CBOOOJIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETUIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne mMmyinbca. Mmyibe cuibl. 3aKOH COXpAHEHUS
UMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass paboTa W MONIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanpHas YHEPTUsl Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMIM. [lOoTeHIIManbHast SJHEPrus CxKaTou NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUMU.

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

HaGnronenne MexaHMuecKoro IBIKEHUS Tella OTHOCUTEIIBLHO PA3HBIX TEll
OTCUY€ETa.

CpaBHeHUE TyTeW W TPaeKTOpUU ABUKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpoCTH U yCKOPEHUS MTPSAMOJIMHEUHOTO JBUKCHHS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBrkeHHsI Tema 1Mo OKPY>KHOCTH.

Habmronenne MmexaHU4eCKHX SIBJICHHUH, POUCXOJISIINX B CHCTEME OTCUETA
«Tenexkay rpu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUH OTHOCUTEIIHHO
KaOuHeTa PU3UKU.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAcChl Tejla U JCHCTBYIOIIEH Ha HETO
CHIIBI.

Habmronenune paBeHCTBA CHJI PU B3aUMOCHCTBUH TEJI.

HN3meHenue Beca Tena npyu yCKOPEHHOM JIBH>KEHHH.

[Iepenayda umirybca mpy B3auMOJCUCTBUH TEI.

[IpeobpazoBaHus SHEPTUH MPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHue UMITYJIbCa IPU HEYITPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITYJIbCa IIPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHUH.
HaOlmroienre peakTUBHOTO JBHYKEHUS.

CoxpaHeHre MEXaHUYeCKOM SHEPTUr IIPU CBOOOTHOM MaICHHH.
CoxpaHeHre MEXaHUYECKON SHEPTUHU MPH IBUKECHUU TEJa MO AEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomot u onvimot.

1.

KoncTpynpoBanue TpakTa Ijisi pa3roHa W JajdbHEWIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHUST OpycKa WM JBUKCHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHrue yCKOpPeHHUs Tela MNpU PABHOYCKOPEHHOM JIBKEHHUM T10
HAKJIOHHOM IIOCKOCTH.

Uccnenoanne 3aBUCUMOCTHA MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TpPU PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
Ha4yaJbHON CKOPOCTH IIyTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenenenre K03hHUIIMEHTA TPEHUS CKOJbKECHHUSL.

Ornpenenenue )KECTKOCTU NPYKUHBI.



9. Ompenenenue padOTHI CUJIBI TPEHUS MTPU PABHOMEPHOM JIBI)KEHUU TeJa MO
TOPU30HTAIBHON TOBEPXHOCTH.

10. OnpenienieHrie  padOThl  CWIJIBI  YIIPYTOCTH IPH  HOABEME TIpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS SJHEPTUH.

Pa3nen 9. MexaHuveckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe nmkenre. OCHOBHBIC XapaKTEPUCTUKN KOJICOaHUH: TIEPHOI,
4acToTa, aMIUINTya. MaTreMaTH4eCKUuil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
SHEPIUH MPH KOJIeOaTETbHOM IBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyxaeHHole — konebanus.  Pe3onanc.
Mexannueckue BosiHBL. (CBOHCTBa MexaHUMYeCKuX BOJH. [IpomoneHele u
MONEPEYHbIE  BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHEHHS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHpa3Byk u
YJIBTPa3BYK.

Jlemoncmpauuu.

1. HaOmonenue koneOaHui Tea Mmojx JEHCTBHEM CHIIBI TSXKECTH U CHJIBI
YIPYTOCTH.

Habmtoienue konebanuii rpy3a Ha HUTH U HA IPY>KUHE.

HabGnroneHue BbIHY X ICHHBIX KOJIEOAHUI U pe30HaHCa.

PacnipocTpanenne mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIETH).

HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

./Taﬁopamopnbte pabomul u onvimol.

1. OmnpeneneHwe YacTOThl W Mepuoja KojeOaHUl MaTeMaTH4ecKOro
MasITHUKA.
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2. OmpepeneHne 4aCTOThI U IEPHOJIa KOJIEOAHUN MPYKUHHOTO MAasSTHUKA.

3. HccnegoBanue 3aBUCUMOCTH MEPHO/1a KOJIEOAHHM MOIBEIIICHHOTO K HUTH
rpy3a OT JJIVMHbI HUTH.

4. VccnemoBaHre 3aBUCUMOCTH TEPHOIa KOJICOaHUHN TIPYKUHHOTO MasiTHUKA
OT MaccChl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TIEpHOJa KOJIeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHui
MPYKUHHOTO MASITHUKA OT MAacCChl I'py3a U KECTKOCTH MPYKUHBI.

7. W3Mepenue yckopeHusi CBOOOIHOTO MaJACHHUS.

Pa3nen 10. DinekTpoMardHuTHOE MoOJi€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.



DNEeKTpOMarHUTHOE  MoJIe.  DJIEKTpOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana saekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa cBera. CKoOpocTh cBeTa. BONHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BoOJHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomwt u onvimot.

1. M3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHMIIBHOTO

Tenedona.

Pa3nen 11. CBeroBble sIBJIEHUS.

JlyueBas MOJEJIb CBeETAa. HUctounnkn CBeTa. [IpsmonunerHoe
pacnpoctpanenue ceera. 3atMeHus Connua u Jlynel. Otpaxkenue ceta. [lnockoe
3epKaJIo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeTta. 3akOH npesloMieHUs cBera. llomHOe BHyTpeHHeEe
OoTpakeHue cBeTa. lMcrnonb3oBaHWE TMOJHOTO BHYTPEHHEIO OTPaXEHHUS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xop mydeit B mun3e. Ontuyeckas cucrema (oToarrapara, MUKPOCKOIIa
u Teneckorna. ['na3 kak ontuueckas cucrema. baM3opykocTh U JalbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoToHa. CnokeHue
CHEKTpaJIbHBIX BETOB. JlMcnepcus cBeTa.

Hemoncmpayuu.

[IpsiMonuHEHOE pacnpOCTPAHEHHE CBETA.

OTpaxxkeHue cBera.

[Tonyuenue n300paxxeHu# B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTHYeCKU CBETOBO/I.

Xon tyuyeit B coOuparoriei JIMH3e.

XoJ Jiydeu B paCCEUBAIOIIEN JIMH3E.

[Tonyuyenue n300paxeHuit ¢ MOMOILBIO JTUH3.

[Tpunuun nevictBus Goroanmnapara, MUKpPOCKOIA U TEIECKOIIA.
10. Moaenp rnasa.

11. PaznoxeHue 0eaoro cBeTa B CIEKTP.
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12. [Tonmy4yenue Georo cBeTa MpH CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnwie padbomut u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHHUsS] CBETOBOIO Jyya OT yrJia
najIeHus.

2. M3yueHune xapaKTepuCTUK H300paKeHHUsI IPEAMETA B IUIOCKOM 3€pKaJie.



3. HccrnenoBanue 3aBUCUMOCTH yTJIa IIPEJIOMIIEHUSI CBETOBOTO JIyya OT yTIjia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».

4. TlomydeHue n300pa>keHUM C TOMOIIBIO COOMPAIOIIEH TUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTUYECKOM CHIIBI cOOMparoiei
JIVH3BL.

6. OMBITHI 110 Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmNbITHI MO BOCIPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
[[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBanroBbie ABJICHNA.

Omnwitel Pe3epdopna u rmanerapHas mojenb aroma. Moxens atoma bopa.
Hcnyckanue u nornomieHue ceera atomoM. KBanTsl. JInHelHyaThie CIEKTPBHI.

PanunoaktuBHOCTh. Anba-, 6eTa- U raMma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. Hyknonnas wmogens aromHoro sapa. HW3oromsl. PaanoaxTrBHBIE
npeBpauieHusd. [lepuoa nonypacmajia aTOMHBIX SIAEDP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsAJ0BOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBSA3M aTOMHBIX saep. CBA3p Maccel M JHepruu. Peakuuy cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

Anepnas sHepreTtuka. JlelCTBUS pPaAMOAKTUBHBIX HM3IYYECHUN Ha JKUBBIC
OpraHU3MBL.

Hemoncmpayuu.

1. CHekTpbl U3JIyYEHUS U TOTJIOMICHHUS.

2. CrnekTpsl pa3IuyHbIX Ta30B.

3. CnexTp Bozopoaa.

4. HabmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérunka MOHU3UPYIOIINX U3ITYYCHUIA.

6. Perucrpanus nzinyyeHus NpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomot u onvimol.

1. HabnrogeHue CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4YCHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE DHEPTUU YACTULBI 10 TOPMO3ZHOMY

nyTu (1o gororpadusim).

3. HM3mepenue paanoakTUBHOTO (poHA.

IHoBTOpPHUTENBHO-00001IAK0IIMI MOAYJIb.

[ToBTOpUTENHEHO--00001AI0MINK MOYJIb TPEAHA3HAYEH U1l CUCTEeMaTU3aluU
1 000011EeHNs TPEAMETHOTO COACPKAHUS U OIbITA I€ATEIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCETO Kypca (U3HMKH, a TAKXKE JIsl MOATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMEHY MO (U3HMKE Il 00Y4YaroIIUXCs, BHIOPABIINX ITOT
y4EOHBIN MPEIMET.

[Ipy n3ydyeHUM JAHHOTO MOAYJSL PEaJU3YHOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSTEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIIeUnBAETCS TOCTUKEHUE MPEIMETHBIX U



METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OoOydeHus, (HopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOAOB HCCIEJIOBaHUS
SABJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBICHATH (PU3NYECKUE
ABJICHUS, NPUMEHSS MOJIYYEHHBIE 3HAHMS, pellaTh 3aJa4d, B TOM YHUCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.
[IpuHIMIIATBEHO AEATEIRHOCTHBIA XapaKTep JAHHOIO Pa3ielia peaanu3yercs 3a
C4€T TOTO, YTO OOYJAIOITUECS BBITIONHSIOT 3aJaHusI, B KOTOPBIX UM MPEJIaraeTcs:
HA OCHOBE IIOJYYEHHBIX 3HAHUW pacHo3HaBaTh M HAy4YHO OOBICHSITH
du3ndecKue SBICHUS B OKPY KAOIICH MTPUPOJIE M TIOBCETHEBHON KU3HH,
MCITOJIh30BATh HAYYHBIE METO/IBI UCCIICIOBAHUS (PU3NUECKUX SBICHUH, B TOM
YyCIIe I POBEPKU TMIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HanOOJe€e BaXXHBIX JTOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, TPAKTUUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUM.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue (pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABIICHO

Ha JOCTH)KCHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX

pe3yIbTaTOB.

B pesynbrare nzydenus UMKy Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y oOyuatoierocsi 0yayT cOpMUpPOBaHbI CIAEAYIOLINE JTUUYHOCTHBIE PE3YJIbTaThl B

qacTu:

e 1) maTpmoTHYeCKOro BOCIIMTAHUS:

e — MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(du3ruecKol HayKu;

e — IICHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpaxIaHCKOI0 M JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

e —TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYNMBIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM TOCTHKEHUM
buzukwy;

e — OCO3HAaHWE BaXXHOCTH MOPATHHO--3TUYCCKUX IPHUHIMIIOB B ACSATEIHHOCTH
Y4EHOTO;

e 3)3CTeTHYeCKOTro BOCIIMTAHUS:

e — BOCHPUATUE ICTETUUYECKUX KAYECTB (PU3NYECKON HAyKU: €€ rapMOHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;



4) IeHHOCTH HAYYHOT0 MO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBI;

— pa3BUTHE HAyYHOW JIO0O3HATEIHHOCTH, WHTEPECA K HCCICI0BATEIHCKOM
JIESITEIIbHOCTH;

5) popmMupoBaHus KyJbTYPbI 310POBbS M IMOLMOHAIBHOIO 0J1aATONOIYyYHsT:
— OCO3HaHHE IIEHHOCTU Oe30MacHoro oOpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl O€30MacHOr0 IMOBEJACHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pY/IOBaHUEM B
JIOMAIITHAX yCIIOBUSX;

— cpopMHUPOBAHHOCTH HABBIKA PEQIICKCUH, PU3HAHKUE CBOETO MpaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APYTroro 4eJIOBeKa;

6) TPy10BOT0 BOCIIUTAHUS:

— aKTUBHOE y4YacTHE B PEIICHUHM MPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHMYECKOW U
COIMAJIbHON HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3UUECKUX 3HAHU;
— UHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MTPOPECCuil, CBA3aHHBIX C (PU3UKOI;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUSI:

— OpHUEHTallMd Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHHs 3a1ad B
00JIacCTU OKpY’KaroIIeW Ccpenapl, TJIAaHUPOBAHMS TIOCTYNKOB W OLEHKH HUX
BO3MOXHBIX ITOCJICICTBUUN JIJIs1 OKPYKAIOLIEN CPEBI;

— OCO3HaHHE TI00aTBFHOTO XapakTepa IKOJOTHYECKUX TPOoOIeM U IMyTed ux
pEIICHNUS;

8) aganTanum K U3MEHSIIOIIMMCH YCJOBHSIM COUMAJIbHOW WM NPHUPOTHOM
cpeabl:

— TOTPEOHOCTH, BO B3aUMOJACHCTBUU TIPH BBITIOJHEHWW WCCICAOBAHUN U
POCKTOB (DM3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
TPYTHX;

— TIOBBIIICHUE YPOBHA CBOCM KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JIeSITeNIbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHNH HOBBIX 3HAHUM, B TOM YHUCJIE (OPMYITHPOBATH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHUE JAe(PHUIIUTOB COOCTBEHHBIX 3HAHWNW M KOMIICTCHTHOCTEH B 00J1aCTH
buzukwy;

— IUTAHUPOBAHUE CBOETO PAa3BUTHS B TPUOOPETEHNUH HOBBIX (PU3NUYECKUX 3HAHUMH;



e — CTPCMIJICHUC aHAJIIM3UPOBATH U BBIABJIATH B3AUMOCBA3H ITPUPOLI, O6HI€CTBa u
3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIEHKA CBOMX JEHUCTBUM C YYETOM BIIMSHHSA Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOKHBIX IN100aTbHBIX OCJIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHUS porpaMMeI 1o GU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBaHuss y oOywaromierocs OyayT copMUpoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEILHBIC YHUBEPCAIbHbIC YICOHBIC JCHCTBYS,
KOMMYHUKATHUBHBIC ~ yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCaJIbHbIC YICOHBIC TCHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA

Ba3oBble Jiornyeckue JeicTBHA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKKM OOBEKTOB
(s1BIICHUIA);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIIMKU, OCHOBAHUS JIJIs
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBICHUSIM;
BBISIBIISITh TIPUUUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DU3NIECKUX
SIBJICHUM U TIPOLIECCOB, JI€JIaTh BHIBOBI C UCTIOJIb30BAHUEM JI€TyKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUHN, BBIJBUTaTh TUIIOTE3bl O B3aUMOCBS3AX
(bU3UYECKUX BEJIMYUH,

CaMOCTOSITENIEHO BEIOMPATH CIIOCO0 pereHus yaeOHoM Gu3nIecKoi 3a1aun
(cpaBHeHME HECKOJIbKMX BapHaHTOB pelieHusi, BbIOOp Haunbosee
MOIXO/ISIIETO C YIYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejbCcKue 1eMCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0OBATEIICKU MHCTPYMEHT MO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEJILHO COCTABICHHOMY IUJIaHY ONBIT, HECIOXKHBIM
bu3nUecKuil IKCIEPUMEHT, HEOOJBIIOEe HCCleoBaHuEe (HU3UIECKOTO
SIBJIICHUS;

OIICHWBAaTh HA MPUMEHUMOCTh U  JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJTU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOJEHUS, OTIBITA, UCCIICTIOBAHNS;



MPOTHO3MPOBaTh BO3MOXKHOE JajbHeimiee pa3BUTHE  (UBHUECKUX
IPOLIECCOB, @ TAK)KE€ BbIIBUTaTh IPEANOJI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pab6ora ¢ ungopmanmeii:

MPUMEHSTh Pa3INYHbIe METOABI, MHCTPYMEHTBI M 3aIPOCHI MPHU MOUCKE U
otOope MHGOPMALMK WM JAaHHBIX C Y4ETOM MPEIJIOKEHHONW ydeOHOU
dbusnueckoii 3a1a4n;

aHaAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJIbHYI0 (QOpMYy TMpEICTaBICHUS
UHpOpMallMl ¥ WUIOCTPUPOBATh pEUIaeMble 33aJaud  HECIOKHBIMU
CXEeMaMH, AMarpaMMaMy, HHOU rpadUKoi U UX KOMOMHALIUSAMHU.

KoMMmyHnKaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbI€e JeiiCTBUS:

B X0Jie 0OCYXKJeHUsI y4eOHOTO MaTepHuaia, pe3yJbTaToB Ja00paTOPHBIX
paboT 1 IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HA DPEIICHHWE 3aJa4d W IOJICpKAHUE
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTaBIIATb CBOM CYXKICHHUS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
auanora, OOHapyXKUBaTh Pa3IudKe W CXOJICTBO MTO3UIIHN;

BBIPQKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTAX;
MyOJIMYHO TIPEICTABIIATH PE3yJIbTaThl BEITIOJIHEHHOTO (PU3MUYECKOTO OIhITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMAHIHOW U MHIUBUIAY AJIbHOU
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON TTPOOIEMBI;

IPUHUMATH LIEJIM COBMECTHOM JEATEeIIbHOCTH, OPTraHU30BLIBATH JCHCTBUS
mo e JOCTIKCHHUIO: pACHpeNeNaTh pOJu, OOCYXKIaTh IMPOIECCHl |
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFOCH;
BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJibTara 1o
CBOEMY HAITPaBJICHUIO U KOOPJIUHUPYSI CBOU JCHCTBUS C IPYTHMH YJICHAMHU
KOMAaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSTEIILHO C(OPMYIMPOBAHHBIM YUYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryisiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeiiCTBUA

Camoopranm3amnus:

BBISIBJISITH TPOOJIEMBl B KU3HEHHBIX U y4E€OHBIX CUTYalUsX, TPEOYIOLINX
I pereHus: PU3nYeCKUX 3HaAHMIA;



OPUEHTHUPOBAThCS B  PA3JIUYHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIUBUIYallbHOE, TPUHATHE DPEIICHUS B TPYMIE, MPUHSATHE PEIICHUN
TPyIIION);

CaMOCTOSITEITEHO COCTABJIAThH aJTOPUTM PEIIeHUS (PU3NIECKOl 3a1aun Win
IJIaHA UCCIICOBAHUS C YYETOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIjiaraeéMble BApUAHTHI PEIICHUH;
JenaTh BIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIL, 3MOIIHOH3JILHI)Iﬁ HHTCEJ/VICKT:

JaBaTh a/ICKBATHYIO OLIEHKY CUTYyallMu U MPEJIaraTh MIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JTOCTHXKEHUS  (HEIOCTHIXKEHHUs) PE3YyJIbTaTOB
NEeSATEeIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJTHEHUS
(pU3MUECKOr0 UCCJIENOBAHMUS WM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIUUXCS CHUTyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa €U U YCIOBUAM;

CTaBUTH c€0s1 HA MECTO JPYTOro YEJIOBEKA B XOJ€E Copa WK JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MIPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pEelICHUN (PU3NYECKUX 3a/1ad WU
B YTBEPXKJICHUSIX HA HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

HPEJIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 Kkjacce npeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONIB30BaTh  TOHATHS:  (U3WYECKUE W XUMUYCCKHUE  SBIICHUS,
HaOIOACHUE, JKCICPUMEHT, MOJENb, THUIIOTe3a, CAUHHUIBI (PHU3NISCKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHbIe COCTOSIHHS BeliecTBa (TBEpHOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOoe JABWKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE ), TPACKTOPHS, PABHOICHCTBYIOIIAS CHIIA,
nedopmanus (ynpyras, IJIacTHYecKasi), HEBECOMOCTh, COOOIIArOITHECS
COCY/IbI;

paznuyath sBaeHus (Auddy3us, TEMIOBOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKCHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEPIIUs,
B3aUMOJICHCTBUE TEJI, paBHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOW OCHIO
BpalleHus, epeiaya 1aBJIeHUs TBEPIBIMU TeJIaMU, )KUIKOCTSIMU U Ta3aMH,
atMoc(epHOe NaBlieHWE, TUIaBaHWE TeJ, TPEBPAIICHUS MEXaHUYECKOU
SHEPTUM) TIO0 OMUCAHUIO MX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHUE;



pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpY’>KalollleM MHpe, B TOM 4HCIe (PU3NYECKUE SIBJICHHUS B MPHUPOJE:
IPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM U HEXKUBOU
OpUPOJIEC, NEUCTBUE CWIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIHUSHUE
aTMoc(epHOro JaBlieHUS Ha UBOW OpPraHu3M, IJaBaHUE PHIO, phIYaru B
TeJe YelOBEeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a/1ady B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (U3HUUECKUX SBJICHU;
ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
¢uznyeckue BeNUYUHBI (Macca, 00bEM, IIOTHOCTH BEIIECTBA, BPEMsl, Iy Th,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSDKECTH, BEC TEla,
cuJia TpeHHUsl, AaBjeHue (TBEPAOro Tela, )KUKOCTH, ra3a), BbITAIKUBAIOIIAs
CuJa, MEXaHu4deckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3(DQUIIMEHT TMOJE3HOTO [JEHCTBHUS MEXaHU3MOB, KHUHETUYECKAs U
MOTEHUUAJIbHASL JHEPTUsl), MPU ONUCAHUM TMPABWIHBHO TPAKTOBATH
(bU3HUECKUI CMBICIT UCIIOIB3YEMBIX BETUYMH, X 0003HAUCHUS U €IUHUIIBI
Gu3NUeCKUX BEIMYUH, HAXOAUTH (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBJICHUS M IPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOXKEHUs CWI (BAOJh OJAHOM MpsiMoii), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIo paBHOBecHs phiuara (0J10Ka),
«30J10TO€ TPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON
SHEPTrUuM, TPU HTOM JaBaTh CJIOBECHYIO (OpPMYIHMPOBKY 3aKoHA W
3aIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKHUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJN, B TOM UHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsiICHEHUE u3 1-2
JIOTUYECKHUX IIaroB ¢ OMopod Ha 1—2 M3y4yeHHBIX CBOMCTBA (hM3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THbIe 3adadyd B 1—2 JEHCTBUS, HCHOJbB3ys 3aKOHBl H
dbopMyIbl, CBs3BIBarONIME (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBHS 3a7]a4d 3alKMChIBATh KPATKOE yCIIOBUE, TIOJICTABIATh (DU3UIECKUE
BEJIMYMHBI B (DOPMYJIbl M MPOBOAUTH PacuéThl, HaXOAUTh CIPABOYHBIC
JaHHbIe, HEOOXOIUMBIE JJI PEUICHUs 3a/lay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4eHHOUN (PU3NUEeCKON BEJTMYHHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITA
($u3NYECKUX METO/I0B, B ONIMCAHUU UCCIIEIOBAHUS BBIACISATH IPOBEPSIEMOE
MPEANOoNOXKEeHNE (TUIOTE3Y ), pa3andyaTh U HHTEPIPETUPOBATH MOTYUYECHHBIN



pe3yibTaT, HaXOAWTh OLUMOKHA B XOJE OIbITa, JI€JaTh BBIBOABI IO €r0
pe3yJbTaram;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WK
(¢u3nUIecKux CBOMCTB Tel: (hOpMyIUPOBATh MPOBEPSEMBIE MTPEITOT0KECHHUS,
coOupaTh YCTAaHOBKY U3 IPEJI0KEHHOIO 000pYI0BaHUS, 3alIUChIBATh X0
omnbITa U (POPMYIHPOBATH BHIBOBI;

BBIMOJIHATh MpPSMbIE HU3MEPEHUSI PACCTOSHUS, BPEMEHM, MAacChl Telna,
o0b€Ma, CHJIBI M TEMIEpaTypbl C HCHOJB30BAHUEM aHAJOTOBBIX H
u(pOBBIX MPUOOPOB, 3aMUCHIBaTh IMOKa3aHHUS MPHUOOPOB C YUYETOM
3a/IaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYro € HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABMXKYILErOCs Tela OT BPEMEHU JIBMXKEHHUS T€J1a, CUIIbI TPEHUS
CKOJIBKEHHUsI OT Beca Tejla, KadyecTBa OOpaOOTKM MOBEPXHOCTEH TeNn U
HE3aBUCUMOCTH CHJIbI TPEHHMSI OT ILIOIIAAU CONPUKOCHOBEHUS TEJI, CUJIBI
YOPYTrOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
MOTPY>KEHHON YacCTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJNa, OT NIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUI
IUTaBaHUS TEJl, YCJIOBUM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM y4€OHOTO HCCIENO0BaHUs, CcoOUpaThb YCTaHOBKY U
BBIMOJHATh WM3MEPEHUs, Clenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATh
pe3yiabTaThl TOJYYEHHOM 3aBUCHMOCTHM (PU3WYECKHX BEJIMYMH B BHJE
MPEAJIOKEHHBIX Ta0MuI U rpaduKoB, JeiaTh BbIBOABI MO pe3yJibTaTaM
UCCJIEIOBAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpEeHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BELECTBA JKUJKOCTH U TBEPAOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JABJICHUE
BO3/lyXa, BbITAJKUBAIONIAs CWJIA, JCHCTBYIOLIAs Ha TNOTPY>KEHHOE B
KUAKOCTh  TeNO, KOADPUIMEHT TMOJE3HOT0  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJleAys MNPEII0KEHHON HWHCTPYKIUU: IMPU BBITOJIHEHUH
U3MEpEeHUil coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHHE NCKOMOM BEJINYUHBI,

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPU padoTe ¢ 1a00paTOpHbIM
000pyI0BaHUEM;

yKa3blBaTh MPUHLMUIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JAMHAMOMETP, COOOIIAIONIUECS COCYIbI, OapomeTp,
phIuar, MOJBUKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA KX ONUCAaHUSA (B TOM YHUCIE:
HNOJUIMITHUKHM, YCTPONCTBO BOJOIPOBOAA, T'UAPABIMYECKUM IIpecc,



MaHOMETp, BEICOTOMED, TIOPIITHEBOM HACOC, aPEOMETP), UCTIOIB3YSI 3HAHUS
0 CcBOMCTBaX (PU3NYECKUX SIBJICHUI U HEOOXO0IMMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTh  MPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO WCTOIB30BaHMUS (U3MYECKUX 3HAHWA B TTOBCETHEBHOMN
KU3HU U1 obecriedeHus 0e30MacHOCTH MPH OOpallleHUuu ¢ MpudopamMu 1
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3JJ0POBbS U COOJIOICHUSI HOPM
AKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOILIEH CpeJie;

OCYIIECTBISITh OTOOP HWCTOYHWKOB wuH(popManuu B HVHTEepHeTe B
COOTBETCTBHUH C 33JIaHHBIM ITOMCKOBBIM 3apOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM ® TyTEM CPaBHCHHS PA3IMYHBIX HCTOYHUKOB BBIJEIATH
uH(bOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITIOJHEHUN YUCOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
TUTEPATYPy HPU3UIECKOTO CONEPIKaHMS, CIIPABOYHBIC MATEPUATIBI, PECYPCHI
cetu UMuTepHer, BiaAeTh mNpuUéMaMH KOHCIICKTHPOBAHHS  TEKCTa,
npeoOpa3zoBaHus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbBIE KPATKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
qHUCIIe MyOJUYHO JeNaTh KpaTKHE COOOIIEHHUS O Pe3yIbTaTax MPOSKTOB HIIH
y4e€OHBIX HCCJIEIOBAHHM, TPH 3TOM TPaMOTHO HCIOJIb30BaTh M3yUCHHBIN
NOHATUIHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
IIPE3EHTALEN;

MIPU BBIMIOJTHEHUH YYEOHBIX IPOCKTOB M WCCICIOBAHWUN paclpeneisiTh
00S13aHHOCTH B TPYyNIle B COOTBETCTBUU C TOCTABJICHHBIMH 3aJladyaMH,
CIeNUTh 32 BBINOJIHCHUEM IIJlaHA JEHCTBUMN, aJIeKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJIAJl B  JCSATCIBHOCTh  TPYNIBI,  BBICTPAWBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHCHHUE OKPY KAFOIIIHX.

K xoH1y o0yuenus B 8 kiacce rnpeMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIIOJIB30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUSA BELIECTBA, KPUCTAIUIMYECKHE U
amop(Hble Tela, HACBHIILIEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAS JHEPrus, TEIJIOBOM JIBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsl, SJIEKTPUUECKOE M0JIE, TPOBOAHUKH
Y JUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE PACIIMPEHUE M CXKATHE, TEIUIolepenaya,
TEIJIOBOE PABHOBECHUE, CMAYMBAHME, KAIWJUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJIEHCAlUs, IJIABJIEHUE, KpUCTauIM3auus (OTBEPIECBAHUE), KUIIECHUE,



Terionepeaadya (TermIonpOBOHOCTb, KOHBEKIINS, U3IIy4YECHHE),
AJIEKTPU3ALUS TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOpPOTKO€ 3aMbIKaHWE, B3aUMOJACHCTBME MAarHUTOB, JEUCTBUE
MarHUTHOTO I0JI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHAYKIINS)
MO0 OIHUCAaHUIO WX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

pacrno3HaBaThb IPOSIBIEHHE HM3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY)XalollleM MHpE, B TOM YHCIC (PU3NYECKUE SIBICHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSIKEHUE U KalWUIApHBIE SBJICHUS B INPUPOE,
KpUCTAJUIBl B Tpupone, uznydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHEra, JIEKTPUYECKUE
ABIIEHUSI B aTMoc(epe, AIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, peid moJIroCcoB, poIb MArHUTHOTO TOJIA JIJIS )KU3HU Ha 3emuie,
HOJIIPHOE CHUSHUE, NpPU 3TOM IME€PEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIE CBOMCTBA (NMPU3HAKH) (DU3HUECKUX
SIBJICHUM;

OTMHCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (U3MUECKUE SBICHUS, HUCIIONb3YSI
¢uznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPTHUS, KOJIUYECTBO
TEIJIOTHI, yJeNbHAasg TEIUIOEMKOCTh BEIECTBa, YJEelbHAas TEIIOTa
IUIaBJICHUS, YJelbHAsl TEIJIOTa IMapooOpa3OBaHusi, yJAedbHas TeIuioTa
CrOpaHHs TOIUIMBA, KOI(PPUIMEHT TMOJE3HOTO JEWCTBUSA TEIUIOBOM
MaIIUHbI, OTHOCUTEIbHAS BIaKHOCTb BO3/AyXa, JJIEKTPUUECKHIM 3apsij, cuiia
TOKa, 3JIEKTPUUYECKOE HANIPSHKEHUE, COMPOTUBJICHUE TPOBOIHUKA, YAECIBHOE
CONPOTHUBJIEHUE BEILIECTBA, pA00Ta U MOUTHOCTb 3JIEKTPUUECKOTO TOKA), PU
OMHCAaHUU TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOIb3yEMbIX
BEJIMYMH, OOO3HAYEHHUs] W EIUHUIbl (U3NYECKUX BEIMYMH, HAXOIUTh
(dopMyIibl, CBS3BIBAIONIUE MAHHYIO (DU3MUECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMH, CTPOUTH TpaUKM WM3YYCHHBIX 3aBUCUMOCTEH (U3HUECKUX
BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJNIb3YSl OCHOBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUYECKON TEOpUH
CTPOCHHMsI BEIIECTBA, MPUHLHUII CYNEpHO3UINH MOJe (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma JJi yyacTKa LEIH, 3aKOH
Jlxoyns—JIeHnua, 3aKOH COXpaHEHUs1 SHEPTUH, IPU ITOM JAaBaTh CIIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBHIBATH €0 MATEMaTUYECKOE BhIPAKEHNE;
OOBSACHATh (U3UYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATDH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1—2 TOrHYeCKIX



1aroB ¢ omopod Ha |—2 W3y4YEeHHBIX CBOMCTBA (DM3MUECKUX SIBICHHIM,
(bu3HUEeCKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuars pacuy€THhIE 3aJadyd B 2—3 JEWCTBHS, HWCIOJB3Ys 3aKOHBI H
dbopMyIIBI, CBS3BIBAIONIME (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIIM3a
YCJIOBUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIs peIIeHHUs 3ajauyd, BBHIOMpATh 3aKOHBI U  (POPMYIIBI,
HeoOXonuMble JUisi €€ peuieHus, MPOBOJAUTh PAcu€Thl M CpPAaBHHUBATh
MOJTyYeHHOE 3HAUYCHHE (PU3NUECKON BETUIMHBI C N3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TOMOIIH
(GU3HYECKMX METOJOB, HMCIOJB3YsS ONMUCAHWUE HCCIICIOBAHMS, BBIICIAThH
MPOBEPSIEMOE  MPEIOJI0KEHUE, OICHUBATh NPABUIBHOCTh MOPSJIKA
IPOBEJECHUS UCCIIEIOBAHUS, J€NATh BBIBO/IbI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUNA WM
(bU3UYECKUX CBOMCTB Tel (KanuJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHusl MpPU H3IYYCHUH OT LBETa H3Iydaronied (MOrIonaroiiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIKOCTU U
IO €€ TIOBEPXHOCTH, »JJEKTpHU3alUsl TEI W B3aWUMOJECHCTBUE
ANEKTPUUYECKUX 3apsAJIOB, B3aMMOJICMCTBHE TOCTOSHHBIX MArHHUTOB,
BU3yaJM3alMsi MArHUTHBIX TMOJEH TMOCTOSIHHBIX MAarHUTOB, JIEUCTBUSA
MarHMTHOTO MOJIE HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (opmynupoBaTh
pOBEpsAEMbIE MPEIOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMUCHIBATh XOJ OTbITAa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJTHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTEIHHOM BIAXKHOCTH
BO3/lyXa, CHJIbI TOKAa, HAMNPSHKEHUSI C KCIOJIb30BAHHEM aHAJIOTOBBIX
npruOOpPOB M JATYMKOB (DU3NYECKUX BEIWYUH, CPABHUBATH PE3YJIbTATHI
U3MEpEeHUH ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIIMUUHBI OT
JIpYyrol ¢ HCIOJb30BaHUEM TPSMBIX  U3MEpPEHUM  (3aBUCHMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIWHBI, IUIOIMIAJIA TOMEPEUYHOrO
CEUYEHUS U YAEIbHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYIIETO0 4epe3 TMPOBOJAHUK, OT HANPSKCHUS Ha  MPOBOIHUKE,
UCCJIEIOBAHUE TIOCHEOBATENIbHOIO U  MapajliebHOTO  COEAMHEHUH
MIPOBOJIHUKOB): TJIAHUPOBATh HKCCIICOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHS, CIAeAys MPEIJIOKCHHOMY IUTaHy, (UKCHPOBATH
Pe3yabTaThI MOJYYSHHOW 3aBUCUMOCTH B BUIE TaOIUIl U TpadUKOB, Ie1aTh
BBIBO/JIbI 110 PE3YJIbTATAM UCCIEAOBAHNUS;



MPOBOANTH KOCBEHHBIE H3MEpEHUs (PUINYECKUX BeNUYHMH (yJenbHas
TEIUIOEMKOCTh  BELIECTBA, CONPOTUBIEHUE NPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUUECKOI0 TOKAa): IJIAHUPOBATh W3MEPEHUs, COOUpATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON MHCTPYKLUHU, U
BBIYMCIIATh 3HAUEHUE BEJIMYNHBI;

coOIIOAaTh MpaBuiia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUA HU3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCAHUA (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUSI TOMOB, TUTPOMETP, apoBasi TypOMHa, aMIIEpMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOM DHEPIruH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEAOXPAHUTEIH, FJIEKTPOMATHUT, SJEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOWMCTBaX (PM3MYECKUX SIBJIEHUM M HEOOXOJIHUMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA WM H3MEPUTEIIBHBIE
MPUOOPHI IO CXEMAM U CXEMATUYHBIM PUCYHKaM (’KHIKOCTHBIA TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETpP, IBUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbl JJIEKTPUUECKUX Iemne ¢
NOCJIEOBATENbHBIM M NAPAIJIETbHBIM COEUHEHUEM 3JIEMEHTOB, PA3INYas]
yCIIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETeil;

NPUBOAUTH  MpPUMEPHl  (HAXOIWTh  HH(OpMALMIO O  IPUMEPAX)
INPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IMOBCEJHEBHOU
AKU3HU JI71s1 obecrnieueHnsi 0€30MacHOCTU MpU oOpalieHuu ¢ npubopamu u
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHUS 3J0POBbs U COOJIIOIEHUS HOPM
HKOJIOTMYECKOTO NTOBEACHUS B OKPYKAIOILEH CPEIE;

OCYIIECTBISATh TMOUCK HHPOpMaIMK (U3HUECKOTO COJEpKaHHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM M IyTEM CpPaBHEHHUS
JOTIOJTHUTENbHBIX HICTOYHUKOB BBIACIATh MH(DOPMAIUIO, KOTOPAS! SIBISETCS
IPOTUBOPEYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBIMOJHEHUU YUEOHBIX 3aJaHUil HAYYHO--TIONYJIIPHYIO
JIUTepaTypy (HPU3HUECKOro CoJepKaHusl, CIIPaBOYHBIE MaTEPUAIIbI, PECYPCHI
cetu UHTepHer, BnaAeTh MNpUEMAMH KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus HH(POpMALIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
0000mas wHGOpMAMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJIEpKaHUS, B TOM YHCJE MyOIMYHO MPEICTABIATH PE3YIbTAThl MPOSKTHOM
WJIM UCCJIEI0BATENbCKOM IEATEIbHOCTH, IPH 3TOM I'PaMOTHO HUCIIOIb30BaTh



M3YYCHHBI TOHATUWHBIN anmapaT Kypca (OUM3MKH, COIPOBOXAAThH
BBICTYIUICHUE IIPE3CHTALUECH;

IpU BBIIOJIHEHUU YUYEOHBIX TPOEKTOB M HCCIENOBAHUN (U3NUECKUX
IPOLIECCOB paclpeneisTh OO0S3aHHOCTU B TpyINIEe B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3a/1a4aMH, CJIECINATH 3a BBINOJHEHUEM IlIaHa JEUCTBUM U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKJIax B
NEeATENbHOCTh IPYIIIBI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE,
MPOSIBIISS TOTOBHOCTH pa3peiiaTh KOH(PIUKTHI.

K xonIty o0ydenus B 9 kjacce npeaMeTHBIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MarepuaiabHas TOYKa,
TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHHYECKOro ABMKEHUS, Nedopmanus
(ympyrasi, miacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M IMEpEerpy3ku, UEHTP TSKECTHU, aOCOIIOTHO TBEPAOE TEJO,
LEHTpP TSHKECTH TBEPIOTO Tejla, pABHOBECHE, MEXaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK U yJIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, ILIKAJIA
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTD,
CHEKTpPbl UCIYCKaHUs U TOIJIOIICHHUS, anb(a-, OeTa- U raMMa-u3IyyeHus,
U30TOIIBI, IZIEPHASI SJHEPIETHKA;

paznuyaTh SIBJI€HUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUYKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBUYKEHUE, CBOOOJIHOE
NaJieHUE TeJI, PABHOMEPHOE JIBHIKEHHE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JBIDKEHUE, KojeOaTelbHOEe IBM)KEHME (3aTyXawllue U
BBIHYK/ICHHbIE KOJEOaHMsI), PE30HAHC, BOJHOBOE IBMKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTPAHEHUE, OTPaKEHHUE U IPEIOMIIEHHE
CBETa, MIOJJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHUE OEJIOro CBETA B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
U3ITyYEHHUs) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SABJICHHHA B
OKpy»KaroleM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B MPHUPOJE:
NPWIKUBBI U OTIUBBI, JBMKEHUE TU1aHeT COJIHEYHOUN CUCTEMBI, pEaKTUBHOE
JBWKEHUE JKUBBIX OPraHU3MOB, BOCIHPUATHE 3BYKOB >KHMBOTHBIMH,
3eMIIETPSICEHNE, CEHUCMUYECKHE BOJHBI, IyHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBJICHHUS B MPUPOAE, OMOJOTHYEcKoe AEHCTBHE BHIHMMOTO,
yJIbTPapHUOJIETOBOIO U PEHTIE€HOBCKOIO M3JIYYEHHH, €CTECTBEHHBII
paZivoOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOAaKTHUBHOE H3IyUYEHHUE
MPUPOAHBIX MHUHEPAIOB, JEHCTBUE PAJAMOAKTUBHBIX HW3JIyYEHUI Ha



OpraHu3M YeJIOBEKa), IPU 3TOM IMEPEBOAUTH IMPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PUINYECKUX
SIBJICHUM;

ONKCHIBATh U3YYECHHBIE CBOMCTBA T€JI M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YSI
¢usznyeckue BETUYMHBI (CpeaHssi U MTHOBEHHas CKOPOCTh Tela TMpu
HEpPaBHOMEPHOM [JIBUKEHHH, YCKOPEHHE, MEpEeMEIICHUE, MyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHHS, CUja YIPYrOCTH, CUJIA TSKECTH, YCKOpPEHHE
CBOOOZHOIO TMaJCHMs, BEC Tejla, HUMIYJIbC TeJa, HMILYJIbC CHIIBI,
MexaHudeckas paboTa M MOUIHOCTb, MNOTEHIMAIbHAs SHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUMAIbHAS SHEPIUs CKATOU
NPYKUHBI, KHHETUYECKasi SJHEPIHsl, ITOJIHAsI MEXaHUYECKasi SJHEPIHsL, IEPUOJT
M 4YacToTa KoyieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTelb MPEIOMIIEHUSI Cpebl), NPU OMHCAHUU
MPaBUJIBHO TPAKTOBaTh (DPU3UUYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUs W €JUHMIBI (U3MYECKUX BEIWYUH, HAXOAHUTH (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIUYMHY C JPYTMMH BEIUYUMHAMM,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBJICHUA U TPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHHUS SHEPIHH, 3aKOH BCEMHUPHOTO TIATOTEHUS,
NPUHIMUI CYNEPIO3UIMU CWJI, NPUHUUII OTHOCHTENIbHOCTH ['anuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpPAaHEHHWs HMMITYJIbCA, 3aKOHBI OTPAXKEHUSA U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsiIOBOIO U MacCOBOTO YHCEN
OpU SACPHBIX PEAKIUIX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MUECKHE NPOLECCHl M CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalUi MMPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPA: BBISIBIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX
[IaroB C OMopol Ha 2—3 H3YYEHHBIX CBOMCTBA (DU3MUYECKUX SIBJICHU,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

penaTh pacu€THbIE 331a4d (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH ),
MCIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKUE BEIMUMHBL: HA
OCHOBE aHaJIM3a yCJIOBHS 3aJ1a4M 3alHChIBATh KPATKOE YCIOBHE, BBISIBISThH
HEJOCTAIOIINE WU U30BITOYHBIC JAHHBIE, BHIOMPATH 3aKOHBI U (DOPMYJIBI,
HEOOXOIUMbIE JJII PELICHUs, NPOBOAUTh pacyYEThl U  OLIEHUBATH
PEATUCTUYHOCTD MOTYYSHHOTO 3HaYCHHs (PU3NUECKON BEJTMYMHBI,
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOKHO PELIUTh MpPU MOMOIIH
(¢u3NYECKUX METO/OB, HCIOIb3Yysl OMUCAHHE HWCCIEeNOBAaHUS, BBIICIATH
IIPOBEPSIEMOE  NPENIOJIOKEHUE, OLEHUBATh MPABUIBHOCTH MOPSIKA



MPOBENCHHST  WCCJIENOBAHMsSI, JIeNIaTh  BBIBOJIbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUI U OTBITOB;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN  WIN
¢u3znyecKkux CBOWCTB Ted (M3yuyeHHE BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHUsl SHEPTHH, 3aBUCHUMOCThH IMEpHoJia KoJieOaHUN MPYKUHHOTO
MasiTHUKa OT Macchl Tpy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJIEOAHUN, MPSAMOJIUHENHOE PacIpOCTPaHEHUE CBETA,
pas3joxeHue OeNoro cBeTa B CIEKTP, U3yUYEeHUE CBOWCTB M300paKeHHUs B
IJIOCKOM 3€pKajie M CBOMCTB HM300pa)K€HUsS MpeAMETa B COOHMparolIeit
JUH3e, HaOJIOJIEHUE CIUIONIHBIX W JIMHEWYaThIX CIIEKTPOB HU3IYyUCHHS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa
000pyI0BaHUs, OMIMCHIBATEH XOJI OIBITA M €T0 PE3yJIbTaThl, (POPMYITHPOBATH
BBIBO/JIBI;

MIPOBOJIUTH TIPU HEOOXOJAMMOCTH CEPHUIO MPSMBIX W3MEPCHHM, OTPEIeisst
CpelHee 3HaueHue u3MepsieMoll BenuduHbl ((POKYyCHOE paccTosHue
coOuparoiieid JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEpPEeHUs
(M3MEpUTENBHHOTO TTPUOOpPA);

MPOBOJIUTh HMCCIICIOBAHWE 3aBHCHMOCTCH (U3WMYECKUX BEIUYUH C
WCITOJTH30BAaHUEM TPSMBIX U3MEPEHUH (3aBHCUMOCTD ITyTH OT BPEMEHH TIPH
PAaBHOYCKOPEHHOM JIBDKEHMHM 0€3 HayaJbHOW CKOpPOCTH, NEepHojaa
KOJeOaHU MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yrila OTpaXEHUs CBETa OT yIJIa MaJieHUs U yIJIa MPEJOMIICHUS OT yTriia
najeHus): IUIAHUPOBAaTh HCCIEJOBAaHUE, CaAMOCTOSITENIBHO COOUpaTh
YCTAaHOBKY, (UKCHpPOBATH PE3yJbTaThl TMOJYYCHHOH 3aBHCHUMOCTHU
bu3uYecKUX BEIWYUH B BHUJAE TaOMUIl U rpadUKOB, JI€J1aTh BBIBOJBI IO
pe3yibTaTam UCCIEIOBAHNUS;

IPOBOJUTh KOCBEHHBIC HU3MEPEHHS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb U YCKOpPEHHUE TeJia TPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHUE
CBOOOJHOTO TAaACHMS, J>KECTKOCTh TMPYKHUHBI, KOIPGUIIMECHT TPEHUSI
CKOJIBLKCHHS, MEXaHWUeckas paboTa M MOIIHOCTh, YacTOTa M TIEPHOJ
KOJICOaHM MaTeMaTHYEeCKOTO W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia COOMparomie JWH3BI, pPaTUOAKTUBHBIA (HOH): TUIAHUPOBATH
U3MEpPEHUsI, COOMpaTh DJKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBITOJIHSTH
WU3MEPCHHUS, CIeAys TPEII0KEHHON WHCTPYKIIMH, BBIYHUCISATH 3HAYCHHC
BEJIMYMHBI U aHAJIM3UPOBATH MMOTYYEHHBIC PE3yJIbTAThl C YUETOM 3aJaHHON
MIOTPEMIHOCTHA U3MEPEHNUN;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHbIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YUYEHHBIX (UINYECKUX MOJAEIEH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBI HMCTOUYHUK
CBETA, JIy4, TOHKas JINH3a, IUNIAHETapHasl MOJIEJIb aTOMa, HYKJIOHHAsI MOJIEIIb
aTOMHOTO $J1pa;

XapaKTEepU30BaTh MNPUHIUIBI JIEHCTBUS HM3YyYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX ONHCaHHWS (B TOM YHCIIE:
CIUIOMETp, NAaTYUKU IIOJIOXKCHMS, PACCTOSIHUS M YCKOPEHHs, DPakera,
9XOJIOT, OYKH, IepucKom, (oToannapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), uCnoyib3ys 3HaHUS O
CBOMCTBaX (U3WYECKUX SBICHUM U  HEOOXOoAMMBIE (PHU3NUYECKHUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH U3YyUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMYECKUX TPOLIECCOB MPU
pelIeHNH  Yy4eOHO--TIPaKTUYECKUX 3aJad, OINTUYECKUE CXEMBbl IS
HOCTPOEHUSI U300paKEHU B IJIOCKOM 3€pKajie U coOuparouiei JuH3e;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOI0 MCHOJIb30BAHMS (DU3MUECKUX 3HAHMA B IOBCEIHEBHOMN
AKU3HH J171s1 oOecrniedeHnsi 0€30MacHOCTU Mpu oOpalnieHuu ¢ npudopamu u
TEXHUUYECKUMU YCTPOHCTBAMU, COXPAHEHUS 3/10POBbs U COOJIIOJIEHUSI HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKPYKAIOILEH CPEE;

OCYIIECTBISATh TMOUCK HWHGOpMaK  (U3UYECKOTO COJACpPKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
MyTH ONpPEAENICHHs TOCTOBEPHOCTU MOJIYyYEHHOW MH(OpMaLMKM HA OCHOBE
MMEIOIIMNXCS 3HAHUI U TIONOJIHUTEIbHBIX HCTOYHHUKOB,;

UCIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
aUTepaTypy (GU3NUECKOro CoJepKaHus, CIIPaBOYHbIE MaTEpUAIIbI, PECYPChI
cetu HMuTepHer, BnaaeTh NpuE€MaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
MH(GOPMALlMM W3 HECKOJBKHX HCTOYHUKOB (PU3UUECKOrO COAepk aHUs,
myOJMYHO NMPECTaBIATh Pe3yIbTaThl IPOEKTHON MM HCCIEA0BATEIbCKOM
NEeSTEIbHOCTH, TMpPU O3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYECHHbBIN
NOHATUIHBIA anmapar K3y4yaeMoro pasaena (U3UKM U COMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalueil ¢ ydu€ToM OCOOEHHOCTEW ayAuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoanuecTBo 4acoB
Ne dyeKTPOHHBbIE (HU(pPOBBIE)
HaumeHoBaHuUe pa3/1eioB U TeM MPOrPaMMbI KonTpoabusie | IlpakTuyeckne
n/n Bceero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®usnka u €€ poJib B MO3HAHUM OKPY’KAIOIIEr0 MUpPa
bubmuoreka [JOK
11 (o) - 2 0 0
H3HKa = Hayka © NpHpoAe https://m.edso0.ru/7f416194
1.2 dusnueckue BeINUNHEI 2 0 2 bubnmnorexa [IOK
https://m.edso0.ru/7f416194
. bubnuoreka [JOK
1.3 EctecTBeHHOHAYYHBIN METO/] TO3HAHUS 2 1 1 httos://m.edsoo.ru/ 7416194
Hroro no paznemy 6
Pa3nen 2. [lepBoHayanbHbIE CBEAEHUS O CTPOEHUH BelllecTBA
bu6nmmorexa [IOK
2.1 C 1 0 0
TPOCHHE BeltecTRa https://m.edso00.ru/7f416194
bu6mmorexka [IOK
2.2 I 2 0 1
JIBr>keHUEe U B3aUMO/ICHCTBUE YaCTHUIL BEILIECTBA httos://m.edso0.ru/7fA16194
bu6nunoteka [IOK
2.3 A 2 1 0
TPEraTHRIC COCTOAMMA Betectsa https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3znen 3. /IBU:KeHHMe ¥ B3aMMOAelCTBHE TeJl
bu6nunorexka [IOK
31 M 3 0 0
CXAHITICCROC ABIREHNAC https://m.edso0.ru/7f416194
bu6nunoreka [IOK
3.2 n 4 0 1
HEPIIAL, MAced, TIOTHOCTD https://m.edso0.ru/7f416194



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

bubnnorexa [IOK

. .B 14 2
33 Crna. Bupet cun https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 0 bubnnoreka [IOK
' TeJIaMU, )KUJAKOCTSIMU U razaMu https://m.edso0.ru/7f416194
bubnuoreka [JOK
4.2 JlaBIieHne KuKocTh > 0 https://m.edso0.ru/7f416194
bubnuoreka [JOK
4.3 A 6 0
TMOCHEpHOE AaBACHHC https://m.edso0.ru/7f416194
44 JlericTBrE )KUIKOCTH U ra3a Ha OTPYKEHHOE B 7 3 bubnnoreka [IOK
' HUX TEJIO0 https://m.edso00.ru/7f416194
Hroro no paznemy 21
Pa3pnen 5. PaGora u MomHOCTb. JHeprust
bu6nmmorexka [IOK
51 Pabota n momsocT® 3 ! https://m.edso00.ru/7f416194
bu6nmmorexa [IOK
5.2 IT 5 2
POCTRIC MEXAHHIMBT https://m.edso00.ru/7f416194
bu6nunoreka [IOK
53 M 4 1
CXAHIHACCKAT SHEPTIA https://m.edso0.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 14



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

8 KJIACC

KoaudecTBO 4acoB

Ne dyeKTPOHHBbIE (HU(pPOBHIE)
HaumeHoBaHuUe pa3/ieioB U TeM MPOrPaMMbI Konrpoabusie | IlpakTtuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoTbI
Paznea 1. TenioBble ABJICHUS
bubnnorexa [JOK
11 7 7
CTpocHHe i CBOHCTBA BelLICCTBA 0 0 https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 2 5
CIIOBBIC HPOTECCH! https://m.edsoo.ru/7f4181ce
Hroro mo paznemy 28
Pa3jien 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHHUS
91 DNeKTpUYECKHE 3apsibl. 3apsDKCHHBIC Tella U 7 0 1 bubmuorexa [JOK
' WX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
2.2 I1 7 7| 20 2 7
OCTOTHHBIH STCKTPHHACCIHIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHele ABIIEHUS 6 1 1 Bubmorexa IIOK
https://m.edsoo.ru/7f4181ce
bu6nmmorexka [IOK
2.4 4 1 1
IMEKTPOMATHHTHES HEIYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 6 15



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

9 KVIACC

Koau4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3esioB U TEM ungpoBbie
Ne n/n P Kontpoabnbie | IlpakTnyeckue (mupp )
NMporpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
Paznen 1. Mexannuyeckue siBJIeHUsI
11 MexaHU4YeCKOE IBHIKCHHE U CIIOCOOBI €ro 1 1 1 bubmuorexa [JOK
' OIMCaHMs https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 21 2 3
SAMMOJCHCTBHIE TET https://m.edsoo.ru/7f41a4a6
bu6mmorteka [IOK
1.3 3aKOHBI COXpaHCHUS 11 1 3
p https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 43
Paznen 2. Mexann4deckne KoJ1e0aHUs W BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 0 3
CXAHITICCKHC KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHICCIHE BOIHEL SBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DNEeKTpOMarHuTHOE 0JIE U 5 0 5 bubnnoreka [HOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5

Pa3znea 4. CeeroBble ABJICHHSA



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

4.1 3aKOHBI pacIpOCTPaHEHHUSI CBETa 7 2 bubmorexa HOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
Bu6mmoreka [JOK
4.2
JIuH3BI ¥ ONITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bu6mmoreka [JOK
4. P 4 2
3 aIOIKeHE G010 CBETa B CIEKTp https://m.edso0.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 5. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 u 4 1
5 CITyCKaHWE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpoCHHE aTOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
5.3 JIEPHBIC PEAKITIHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [TIoBTOpUTEIHHO-0000 1AM MOYJ/Ib
6.1 [ToBTOpeHue n 06001IEHNE COACPIKAHUS 5 1 bu6mmoreka [IOK
' Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuyectBo yacos DJIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka Kontpoabsnbie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
®Pusuka — Hayka o npupoze. SAsnenus
1 1 0 0 https://m.edso0.ru/7f416194
HPUPOJIBI
2 du3nyecKue SIBICHUS 1 0 0 https://m.edsoo.ru/7f416194
Ou3nyuecKre BeTMYUHBI U KX H3MEpPEHHE.
JlaboparopHuas padora Nel "Onpenenenue
3 IIEHBI JielieHus mpudopa. M3mepenue 1 0 1 https://m.edsoo.ru/7f416194
o0Bema TBEp0ro Tena MpHu MOMOILU
M3MEPUTENIbHOTO LMIUHApA"
4 JlaGopaTtopHast pabota Ne2 "M3mepenue 1 0 1
pa3MepoB MajbIx Ten"
Mertobl HayuyHOrO Io3HaHUs. Onucanue
(bu3NYECKUX SBICHUH € TOMOIIBIO MOJIEIIEH.
JlaboparopHnas padota Ne3 "IIpoBenenue
5 Hccnf? OBEI:HI/ISI 111)0 MIPOBEPKE FI/II)HOTGSBI‘ 1 0 1 bubmorexa [IOK
g . POBEp i https://m.edsoo.ru/ff09f72a
JATIbHOCTH TOJIETA MApUKa, MyIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BBICOTA ITyCKa"
Kontponbnas pabora Nel"®usuka u ee
6 P P 1 1 0

POJIb B ITIO3HAHUH OKPY>KArOIIEro Mupa"



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a

Amnamus x/p Ne 1. Crpoenue BemecTsa.

7 OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE bubmorexa LHOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
JlabopaTtopnast pabota Ne 4 "OnbIThI 110
8 0OHaPYKEHUIO ICUCTBUS CUIT
MOJIEKYJIIPHOTO TPUTSKEHUS "
9 ArperaTHble COCTOSIHHSI BEIIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
10 O06o6menue no pazneny «lleppoHaganbHbIe bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOSHUHU BEIIECTBAY
KonTtponpsnas padora Ne 2
11 «IlepBoHaUaIBHBIC CBEJICHUSI O CTPOSCHUH
BEIIIECTBA»
12 Amnamms x/p Ne 2. MexaHN4ecKoe IBHKEHHE. bubanorexa [IOK
PaBHOMEpPHOE M HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6nmoteka [IOK
13 CKopocts. EAHHiHLLbI cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6nmmorexka [IOK
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tel htts://m.edsoo.ru/ff0a0c10
16 ILnotHOCTH BemecTBa. PacueT macchl u bubnuorexa [JOK
o0BeMa Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopnast pabota Ne 5 «Onpenenenue
MJIOTHOCTH TBEPIOTO TEIay»
18 Pemenue 3amay no teme "l[1n1oTHOCTH but6mmoreka [JOK

BelecTna"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuta Kak XxapaKTepUCTUKA B3aUMOCHCTBUSA

19 ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota Ne 6 «M3yuenue
20 3aBHCHUMOCTH pacTshKeHus (nedopmariyn)
MPYKUHBI OT TPUIIOKEHHON CHITBD)
21 [[ABnenue Tarorenus. Cuia TSKECTH
22| rena Boonons. Postonne st o o bimnorera LIOK
"Crita TokecTr” https://m.edsoo.ru/ff0a1778
23 Cwiia TSKeCTH Ha JPYTuX IJIaHeTax. bubmmoreka [JOK
Du3nyeCcKue XapaKTEPUCTUKH ITAHET https://m.edsoo0.ru/ff0a1502
bubmmoreka [JOK
24 Hsmepertne cit. Jlitamometp https://m.edsocﬁu/fanlScc
bubnnorexa [IOK
25 Bec tena. Hepecomocts https://m.edso;.lru/fan1778
26 CroxxeHue IByX CHUJI, HaIPaBIEHHBIX 110 bubnnoreka [IOK
OJHOM NpsAIMOii. PaBHOIEHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agad mo reme
"PaBHonelicTByrOMIast cui"
08 Cuta TpeHus u €€ BuAbl. TpeHue B mpupoje bubnmnoreka [IOK
Y TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabota Ne 7 «M3yuenue
29 3aBUCHUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnmnoreka [IOK
CHJIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIONUXCS TTIOBEPXHOCTEH
30 Pemenue 3amay Ha onpenesieHre

PaBHOACHCTBYIONIEH CHIIBI
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Pemenue 3amad mo remam: «Bec Tenay,

bubmmotexa [LIOK
31 «I'papuueckoe H306Upa>1<eHHe CHIDY, httos//m.e dsoc?ru /£0a1de0
«Cunby, «PaBHOJIEHCTBYIOIIAS CHIDY
KonTtponbHas padora Ne 3 «Mexanuueckoe
39 IBUXKEHHE», «Macca, I0THOCThY, «Bec
Tenay, «[ padhuyaeckoe n300pakeHNE CUI»,
«Cunb»
33 Anamms k/p Ne 3. JlaBnenue. CriocoOsr bubnuorexa [IOK
YMEHBILIEHUS U YBEJINUECHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCHMOCTb JIaBJICHUS ra3a bubmmoreka [JOK
oT 00b&Ma, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHust TBEPIBIMU TEIAMU, bu6nmoreka [IOK
JKUJKOCTSAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KMIKOCTH U ras3e, BBI3BAHHOE bubmuoreka [JOK
JIEUCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo reme «/laBrnenne B bubnuoreka [JOK
SKUIKOCTH U rase. 3axoH Ilackaisy https://m.edsoo.ru/ff0a2826
bu6nmoreka [IOK
38 Coobuaiontmecs cocy st https://m.edsoo.ru/ff0a2970
39 I'unpaBnuueckuii npecc bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiiHeBO#M KUAKOCTHBIN
Hacoc
a1 ATMocdepa 3eMiH U IPUUUHBI €€ bubmuotexa [LIOK
CYyIIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3niyxa. ATmochepHoe aBiieHHe bubmmorexa [OK

https://m.edsoo.ru/ff0a2b5a
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43 Nzmepenune armocdeproro nasiaenus. OnbiT bubnuorexa [IOK
Toppuuemnu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmocdepHoe bubnnoreka [IOK
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
KonTponbnas padora Ne 4 " JlaBnenue
46 TBEPABIX TN, KUJIKOCTEH U ra30B,
atmocdepHoe narieHue"
Anamm3 x/p Ne 4. JleiicTBHE )XUIKOCTH U
47 rasa Ha NOTPYEHHOE B HUX TEJIO bubmmorexa LIOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas padota Ne 8 «Omnpenenenue
48 BEITAJIKUBAIOIIEN CHIEL, IEUCTBYIOMICH Ha bubmorexa LHOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B JKUJKOCTH
JlaboparopHuas padora Ne 9 «ccnenoBanue
3aBUCHMOCTH Beca Tejia B BOJIE OT 00bhEMa
49 MOTPYKEHHOU B KHJIKOCTh YaCTH TeJia U bubmorexa HOK
by N https://m.edsoo.ru/ff0a3514
HE3aBHCUMOCTH BBITAIKUBAIOIICH CHJIBI OT
MacChl TOTPYKEHHOTO B KHUAKOCTh TeNa
but6mmoreka [JOK
50 [TnaBanwe Ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pa6ota Ne 10 "Brrsicuenue
51 YCIIOBUH IJIaBaHUS TEJI U KOHCTPYUPOBaHUE
apeomerpa"
Pemenne 3amau mo remaMm: «IlmaBanme
bu6nunoteka [IOK
52 cynoB. BoznyxonnaBanue», «/laBnenue

TBEPJBIX TN, )KUJIKOCTECH U Ta30B)»

https://m.edsoo.ru/ff0a3654
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KonTtponsnast padora Ne 5 «/leiicTBue

53 JKUJIKOCTH U ra3a Ha MOTrpy>KeHHoe Teno"
bubnuorexa [JOK
54 Anamm3 x/p Ne 5. Mexanudeckas padora httos://m.edsoo.ru/ff0a3fe?
bubnuorexa [JOK
> Mousocte. Exummiet moumoct https://m.eds00.ru/ff0a3f82
JlaboparopHas pabota Ne 11 "Pacuér
56 MOITHOCTH, pa3BUBAEMOH MPH O bEME O
nectHure"
[Ipocteie Mexanu3msl. Peryar. PaBHoBecue
S7 CHJI Ha pbryare. Peruaru B TexHuke, ObITY U
npupoe.
JlaGoparopnas pabora Ne 12
58 <<I/ICCJI;€JIOI;aHI/I: YCIIOBHI PAaBHOBECHSI brbsmorexa HOK
https://m.edsoo.ru/ff0a478e
pbIuara
59 Pemenue 3ama4q o reme «Y cl10BUsI bu6nmoteka [IOK
PaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent noneznoro aercTBus
60 MexaHu3Ma. Pemienne 3a1a4 o reme
"Pabota, momrnocts, KIT/1"
61 JlaGopatopHas padota Ne 13 "3mepenue bu6mmoreka [IOK
KII/] HakJIOHHOM MIIOCKOCTH" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas 2Heprus. Kunernueckas u bubnmnoreka [IOK
MOTEHIMAIbHAs YHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs] MEXaHMYECKON SHEPTHU bubamorexa [OK
https://m.edsoo.ru/ff0a4360
64 JlaGopaTtopnast pabora Ne 14

"DKCIEPUMEHTAIBHOE ONIPEACIICHUE
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U3MEHEHUS KUHETUYECKOU U
MOTEHIIUATBHOM YHEPTUU MIPU CKAThIBAHUHT
TeJia IO HaKJIOHHOM INIOCKOCTH"

KonTtponsnast pabora Ne 6 mo Teme «Pabota

65 1 0
Y MOIIHOCTb. DHEPrus»
Amnamm3 x/p Ne 6. PesepBHsriii ypok. Pabota ¢
" bubnuorexa [JOK
66 TEKCTaMHu 1o Teme "MexaHndeckoe 1 0
| https://m.edsoo.ru/ff0adee6
JIBIDKEHUE
PesepsHblii ypok. Pabora ¢ Tekcramu no
67 teme "JlaBneHue TBEPABIX Te, JKUJKOCTEH U 1 0 bubmmorexa LIOK
" ’ https://m.edsoo.ru/ff0a4ffe
razoB
68 PeseprHblii ypok. PaboTa ¢ TekcTamu 1o 1 0
teme "Pabora. MomtHocTh. DHeprus”
OBUIEE KOJIMYECTBO HACOB I10 68 14

[TPOIT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
uudpoBbie
Nen/m | Tema ypoka Kourposbhblie | IIpakTnyeckue op
Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI
pecypchbl
OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
1 KHHETUYCCKOU TCOPHH U UX OiBI"II‘DHI)Ie 1 0 0 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
TIOJITBEPIKICHUS
2 Macca u pa3Mep aTOMOB B MOJICKYJT 1 0 0
3 Mogenu TBEPAOTO, JKUAKOTO U 1 0 0 bubnnorexa [JOK
ra3000pa3HOro COCTOSIHUI BEUIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOWCTB TBEPJOTO, JKUJKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBa Ha 1 0 0
OCHOBE TIOJIO’)KEHU I MOJIEKYJISPHO-
KMHETUYECKOW TeOpUn
bu6mmotexka I1IOK
5 Kpucrammndaeckue u amopHbIE Tena 1 0 0
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHUE U KaTUJUIIPHOCTb. 1 0 0 bubnnoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
but6mmoreka [JOK
7 TerutoBOE pacIupeHne U CIKATHE 1 0 0
p P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEeMIepaTypsl CO 1 0 0
CKOPOCTBIO TEIIJIOBOTO JIBUYKEHUS YaCTHIT
9 Buytpennsist sneprusi. CiocoObl U3MEHEHHS 1 0 0 bu6mmoreka [IOK
BHYTPEHHEHN SHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmoreka [IOK
10 Buner Teronepenaun 1 0 0 monmorexa I

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koHpepennus "[Ipakrnyeckoe
WCIIOJIb30BAHHUE TEMJIOBBIX CBOMCTB

bubnnorexa [JOK

1 BEILIECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus"
12 KonuuecTBo TennoThl. Y neibHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIUIOBOTO OallaHca. bubnnorexa [IOK
TernmooOMeH U TEeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopnast padota Ne 1 "Hccnenoanue
14 SIBJICHHS TETUI000MEHA PU CMEITMBAHUA bubmmorexa LIOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOBI
Pacuer konndecTBa TEIIOTHI,
15 HEO0OXOAMMOTO JIJIsl HArpeBaHUs TeJia 1
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
16 JlaboparopHuas padora Ne 2 "Omnpenenenue bubnmnoreka [IOK
YACIBHOU TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIJIMBa. Y IeJbHas TeTIoTa bubnnoreka [IOK
CropaHust https://m.edsoo.ru/ff0a7b5a
18 Konrtponsnas pabora Ne 1 "TensoBsle bubnnorexa [IOK
ABJICHUA" https://m.edsoo.ru/ff0a83f2
Amnanus k/p Ne 1. [InaBnenue u
19 OTBEP/ICBAaHUE KPUCTATUTMUYECKUX TEI. bubmmorexa LIOK
https://m.edsoo.ru/ff0a71d2
VYV nenpHas TEMI0TA MJIaBICHUS
20 JlaGopatopHas pabota Ne 3 "Onpenenenue bu6mmoreka [IOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHMS Jibja" https://m.edsoo.ru/ff0a72fe
21 [TapooGpazoBaHue 1 KOHACHCALHSL. bu6mmoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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22

Kunenue. Y nenbHas Temiora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT
aTMOC(hEepHOTO JTaBJICHUS

bubnnorexa [JOK
https://m.edsoo.ru/ff0a786¢

23

Bnaxnocts Bo3ayxa. Jlaboparopras padora
Ne 4 "Onpenenenre OTHOCUTEIHHOM
BJIQXKHOCTH BO3ayxa"

bubnnorexa [IOK
https://m.edsoo.ru/ff0a7628

24

Pemenue 3aga4 Ha onpenesieHre
BII&YKHOCTH BO3/yXa

25

[TpuHIMIIBI paOOTHI TEIUIOBBIX ABUTATENCH.
[TapoBas TypOuHa. [IBurareiar BHyTPEHHETO
CrOpaHust

26

KII/I TerutoBoro nBurarens. TeroBbie
JIBUTATEJIH U 3aIIUTA OKPYKAIOIIEH CPeIbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

3aKOH COXpaHEHUs U MpeBpalleHus
SHCPTHHU B TCIJIOBBIX ITPpOHECCcax

28

KonTtponbsHas padora Ne 2 "HMzmeHenne
arperaTtHbIX COCTOSIHUI BeliecTBa"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Amnanus x/p Ne 2. Dnexrpusanus ten. [pa
pOJia ANEKTPUUECKUX 3apsi/IOB

30

Ypok-uccnenoBaHue 1o Teme
"OnexTpu3anus Tl UHAYKIHENH U IPU
CONMPHUKOCHOBEHUN"

31

B3aumonelicTBue 3apsyKEHHBIX TENl. 3aKOH
Kynona

but6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuueckoe noje. HampsxeHHOCTh
ANEKTPUUECKOTO moJjst. [IpuHumn
CYIIEPIIO3ULMU BIEKTPUUECKUX TTOTEN

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8ala
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Hocurenu snekTpuueckux 3apsjios.

33 .
DneMeHTapHblIi 3apsa. CTpoeHue aToma
34 [IpoBOJHUKY ¥ TUDJICKTPUKH. 3aKOH bubnnorexa [IOK
COXpAaHEHUS JEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHHE CBOVICTB bubnnoreka [IOK
ANEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHIA TOK, YCIIOBHUS €TO
36 cymecI;BOBaHHﬂ. I/ICTz)IqHHKI/I bubmorexa LHOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
37 JlecTBUS 3EKTPUYECKOTO TOKA bromiorexa LIOK
https://m.edso0.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPHUYECKOTO TIOJISI Ha IIPOBOAHUKH H
JTDIEKTpUKN"
39 DIIeKTPUUYECKHI TOK B METaJJIAX, bubnnoreka [IOK
JKUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyeckas 1ernb U €€ COCTaBHbIE YaCTH
bu6mmotexka I1IOK
# Cia Toka. AMIIEPMETP. https://m.edsoo.ru/ff0a8bd6
DNeKTpuYecKoe HanpspKkeHue. BombTMmeTp.
42 JlaGopaTtopnast pabota Ne 5 "M3mepenue u bubnuoteka [IOK
peryJMpoBaHUE CHIIBI TOKA M HATIPSIKEHUS https://m.edsoo.ru/ff0a%e14
Ha pe3uctope”
43 ComnpoTHBICHUE TPOBOIHUKA. Y ICTBHOE bubnmnoreka [IOK
CONIPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaboparopHas pabota Ne 6 "3aBHCHMOCTh bubnmnoreka [IOK

OJICKTPHUYCCKOI'0 COIMPOTUBJIICHUA

https://m.edsoo.ru/ff0aa738
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IPOBOJHHUKA OT €0 JUTMHBI, IO T1
NIONIEPEYHOr0 CEUYEHUsl U MaTepuana”

3aBUCHUMOCTH CHJIBI TOKA OT HaIps>KCHUS.

bubnnorexa [IOK

45 3akon Oma 15 yyacTka lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHuas pabora Ne 7 "HccrienoBanue
46 3aBUCHMOCTH CHJIBI TOKa, UAYILIErO Yepe3 bubmmoreka [IOK
pE3UCTOP, OT CONMPOTUBIICHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pesuctope”
KonTtponpsHast padora Ne 3 "Dnekrpuueckue
47 3apsiibl. 3apsHKEHHBIE Tella U UX bubmmoreka [IOK
B3aumoieicTBusl. [locTosTHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
48 Amnamms k/p Ne 3. IlociienoBatensHoe U
napajuIeIbHOE COSAMHCHUS TIPOBOTHUKOB
JlaboparopHuas padora Ne 8 "TIpoBepka
49 IIPAaBUJIA CJIOKECHUSI HAIIPSDKEHUN TTPU bubnuorexa [LIOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHnas padota Ne 9 "IIpoepka
50 npaBI/II)na )II?'ISI CI/IIJ)'II)I TOKa IPHU H;I))aJ'IJ'IPGJ'II)HOM brbsmorexa HOK
| https://m.edsoo.ru/ffO0aadle
COETMHEHUH PE3UCTOPOB
Pemenue 3aau Ha IpUMEHEHUE 3aKOHA
51 Oma s pafnnqﬁorcr)) COEIMHEHUSI bubnnorexa [IOK
https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
59 PaboTa 1 MOIIIHOCTH IIEKTPUUECKOTO TOKA. bubnmnoreka [IOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
53 JlaGopatopnas padota Ne 10 "Onpenenenue bu6nuoreka [IOK

paboThI ¥ MOIIHOCTHU AJIEKTPUYECKOTO TOKA"

https://m.edsoo.ru/ff0ab3e0
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DNEeKTpUYECKHE LIENHU U TOTPEeOUTENN

54 K €CKOi DHE 0 Kopotkoe buomorexa LIOK
IIEKTPUY 1l SHEPTUH B OBITY. T
P P Y- ROP https://m.eds00.ru/ff0ab660
3aMbIKaHUE
KonTponsHas pabota Ne 4 "Dnexkrpudeckue
55 3apsAbl. 3apsHKEHHBIE Tela U UX bubmmoreka [JOK
B3auMojiecTBUs. [TocTOSTHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 Amnamms k/p Ne 4. ITocTOsSIHHBIE MATHUTBI, UX
B3aUMO/ICHCTBUE
VYpok-uccnenosanue "M3ydenue nonaen bubmmoreka [IOK
57 |
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe 1mojie. MarauTHoe moJjie 3eMiu bubnuoreka [JOK
Y €ro 3HaYCHHE ISl )KU3HHU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmbIT DpcTena. MarauTHoe mose
59 JJIEKT I/IE)IGCKOFO ToKa MarHuTHOE T0JIe brbsmorexa HOK
JT
P https://m.edsoo.ru/ff0acld2
KaTYIIKU C TOKOM
[IpumeHeHHEe 3IEKTPOMArHUTOB B TEXHUKE.
DNEKTPOBUTATEIH TIOCTOSTHHOTO TOKA.
60 Uc OJ'III)>30BaHI/Ie DJIEKTPOJIBUTATEIIS B brbsmorexa HOK
1|
. poA https://m.edsoo.ru/ffO0ac74a
TEXHUYECKHUX YCTPOHUCTBAX U Ha
TpaHCIIOPTE.
KonTponbhas pabota Ne 5 "Maruutnoe bubmuorexa [LIOK
61 . |
TIOJIE ¥ €r0 CBOMCTBA https://m.edsoo.ru/ff0ac86c
Ananus k/p Ne 5. OnbitTel @apages. 3akoH
62 3JIeKTpOMarHuTHOM unaykiuu. [Ipasumno

Jlenma
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63

OnekrporeHepatop. CriocoObl OTydeHUs
ANEKTPUUECKOI SHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOYHHUKAX YHEPTUU

64

JlabGopartopnast pabora Ne 11
"UccnenoBaHue SBICHUS
ANIEKTPOMATHUTHON UHIYKIUU:
HCCleq0BaHNEe H3MEHEHUH 3HAUYEHUS U
HaIpaBIIEHUS! UHAYKIIMOHHOTO TOKA B
karymke". [logroroBka Kk KOHTPOJIBHOU
pabote o Teme "DIeKTpUUECKUe U
MarHuTHbIE SBICHUS"

65

Kontponbnas pabota Ne 6
"DJIeKTpOMarHuTHasE MHIYKIHS"

bubnnorexa [JOK
https://m.edsoo.ru/ff0acbh14

66

Amnanus x/p Ne 6. PesepBHbiit ypok. Pabora
¢ TekcTaMH 110 TeMme "TenoBele ABIeHUA"

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0acc5e

67

Pesepaublii ypok. Paborta ¢ Tekctamu mo
teme "llocTosIHHBIN 1eKTpuyecKuii TOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

Peseprublii ypok. PaboTa ¢ Tekctamu mo
TeMme "MarauTtHele siBiIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

15
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9 KJIACC

KoaudecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpouabusie | Ilpakruuyeckue
n/n Bcero o0pa3oBaTejibHbIE pecypchl
padoTbI padoTbI
1 Mexannueckoe IBrxeHrne. MaTtepuanbHas 1 0 0
TOYKA
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 0 0 bubnuoreka [JOK
MEXaHUYECKOr0 JBUKECHUS https://m.edsoo.ru/ff0ad474
bubnnorexa [JOK
3 PaBHOMEpHOE IPSIMOJIMHEHHOE JBHKCHHE 1 0 0
P p s https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOJIIMHENHOE IBU)KEHUE. 1 0 0
CpenHsisi ¥ MTHOBCHHAsI CKOPOCTh
[IpssMOnMHENHOE PABHOYCKOPEHHOE JBUKEHUE. bubnnorexa [IOK
5 1 0 0
VYckopenue https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JIBHKeHUs. ['papuk 1 0 0
CKOpPOCTH
JlaGopaTtopnast pabota Ne 1 "Onpenenenue
7 CKO peHI/ISI:I) TeJ'IEIl) IIPU PaBHO CI<0p eII[{HOM 1 0 1 bubmorexa HOK
YEROP PEp . YEROP " https://m.edsoo.ru/ff0adb18
JIBIDKCHHUH 110 HAKJIOHHOM TUTIOCKOCTH
8 CBoboanoe nagenue Tei. OnbiTel [Namumest 1 0 0
PaBHOMEpHOE ABMIYKEHHE TTO OKPYKHOCTH.
9 ITepuon IE yacToTa 00palleHus pJ}III/IHeI?IHa;I u 1 0 0 Bubmorexa IIOK
P P ' https://m.edsoo.ru/ff0ae176
YTII0Basi CKOPOCTH
10 LlentpocTpeMHUTENBHOE YCKOPEHUE 1 0 0



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

Kontponsnas padora Ne 1 "Kunemartuka

11 IIPSIMOJIMHEMHOTO IBUYKEHHUS U IBUKEHUS 110
OKpy>kHOCTH"

12 Amnanus x/p Ne 1. IlepBsiii 3axoH HproToHa. bubnnorexa [IOK
BekTtop cuiibl https://m.edsoo.ru/ff0ae612

13 Bropoii 3axon HetoTona. PaBHozeicTBYOIIAs bu6mmoteka LIOK
cuia https://m.edsoo.ru/ff0ae72a

. bubmmoreka [JOK

14 Tperuii 3akoH HptoToHa. Cynepno3uius cui httos://m.edsoo.ru/ff0ae982

bubnuorexa [IOK

15 Cina ynpyroctit. 3axott Iyka https://m.edsoo.ru/ff0aeca2

16 Jlaboparopuas pabora Ne 2 «Onpenenenue bubanoreka [IOK
J)KECTKOCTH MPYKUHbBD» https://m.edsoo.ru/ff0aee28

17 Cuina TpeHust bubmuoreka [JOK

https://m.edsoo.ru/ff0af738
bu6nmmoreka [IOK

18 Jlab 6ota Ne 3"O

aOPPATOPHA pabota 12 P eﬂefeHHe https://m.edsoo.ru/ff0af8be
K03(ppHILIMEHTA TPEHUS CKOJIbKEHHSI
19 Konrtponbnas padorta Ne 2 "3akons! HeroTOHA.
Cuiibl B fuHamuke'".

20 Amnanus k/p Ne 2. Cuna T};iKeCTI/I U 3aKOH BuGmorexa LIOK
BCEMHUPHOI'O TATOTEHUS. Y CKOPEHHE httos://m.edsoo.ru/ff0af0ds
¢BOOOIHOTO ITaICHUSA

1 [TepBast kocmuueckas ckopocTs. HeBecomocTh bu6muotexa [LIOK
U TIEPETPY3KU https://m.edsoo.ru/ff0af33c

99 PaBHOBecue MaTepraabHOW TOUKU. AOCOTIOTHO BuGnmorexa LOK

TBEpHOE Teso. PaBHOBECHE TBEPAOTO TENA C
3aKPEIIEHHOW OChIO BPAILICHUS

https://m.edsoo.ru/ff0afe36

23

MowmeHT cuibl. LleHTp TspkecTn
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KonTtponsnas padora Ne 3 "3akon Becemupnoro

nn

bub6mmoteka [IOK

24 Tarorenus. [lepeas kocMudeckas CKOpOCThb https://m.eds00.ru/ff0b06ec
B i conpancmn . Yaproc borera LIOK
' . ) https://m.edsoo.ru/ffOb07fa
U HEYIIPYroe B3aMO/ICIiCTBHE
Mexanunyeckas paboTa U MOIITHOCTb bubnnoreka [IOK
26 https://m.edsoo.ru/ff0b0a84
27 PaGota cuiibl TSKECTH, CUITBI YIPYTOCTU U CUITBI bubmmoreka [IOK
TpEHHUs https://m.edsoo.ru/ff0b0db8
08 JlaGopaTtopnast pabota Ne 4«Onpenenenue
paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
JBW)KEHUH TEJa 10 TOPU30HTATEHON
TIOBEPXHOCTHY
29 Cas3b 2Hepruu u padoTsl. [loTeHnnanpHas
SHEPTUs
30 Kunerndeckas sneprus. Teopema o bubanorexa [IOK
KUHETUYECKON IHEPTUU https://m.edso0.ru/ffOb0c32
31 3aKOH COXpaHEHUs! YHEPTUU B MEXAHUKE bubmuotexa [IOK
https://m.edsoo.ru/ff0c2d6a
32 JlaGopatopHas pabota Ne 5 «M3yuenue 3akoHa bu6mmoreka [IOK
COXPAHEHHUs YHEPIUM» https://m.edsoo.ru/ffOb12fe
33 KonTtponbHast pabora Ne 4 "3akoHbl
COXpaHEHHUs B MeXaHuke"
34 Amnanus x/p Ne 4. KonebaTensHoe 1BUXKEHUE U bu6mmoreka [IOK
€ro XapaKTepUCTUKN https://m.edsoo.ru/ff0b1858
35 3aryxaromue konebanus. BeinyxaeHHbIC bubnmoreka [IOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b06ec
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MareMaTnueckuil ¥ Npy>KUHHBIA MassTHUKA

36
VY poK-HUcclIeI0BaHUE «3aBUCUMOCTD IIEPUOA

37 P Saruii p bubnnorexa [JOK
KOJIeOaHUH OT KECTKOCTHU MPYKUHBI U MACChI https://m.edso0.ru/ff0b197a
rpy3a»

38 [IpeBparienue sHeprun Npu MEXaHUYECKUX
KOJIEOAHUAX
JIabopatoprast padora Ne 6 «Ompenenenue

39 patopHai p o P BuGmnorexa [IOK
YaCTOTHI M TIEPHO/1a KOJIEOAHUN MPYKUHHOTO https://m.edsoo.ru/ffOblaec
MAasTHAKA
Jlabopatopuas padora Ne 7 «[IpoBepka

40 H63aBI:/ICI/II\1/:I)OCTI/IpHe Ho, aKOHe6123.HI/II§ 3a Bubmiorexa IIOK

pHOA py3a, https://m.edsoo.ru/ff0b197a

MOJIBEIICHHOTO K HUTH, OT MaccChl Tpy3a»
Mexanunueckue BoiaHBL. CBOMCTBA

41 i Bbubmnorexa [JOK
MexaHu4ecKkux BoJH. [IpogonbsHblie n https://m.edsoo.ru/ff0b21fe
MONIEPEYHBIE BOJIHBI

42 3ByK. PacnipocTpanenue u oTpaxxeHue 3ByKa

43 I'poMKOCTB 3ByKa 1 BbICOTA TOHA.
AKYyCTHYECKUI pe30HaHC

44 KontponbHas padora Ne 5 "Mexanuueckue
K01e0aHus ¥ BOJHEI"

45 Amnanus k/p Ne 5. DnekTpoMarHuTHOE TOJI€. bu6mmoreka [IOK
SJICKTpOMaFHI/ITHBIC BOJIHBI httDS://m.edSOO.ru/ffObZabe

46 CBolicTBa 2NIEKTPOMATrHUTHBIX BOJTH
Ypok-koHpepenmus "llkana

47 p (bep " bub6nunoreka [IOK
AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH AJIsI COTOBOMU CBSA3MU"

48 DneKTpoMarHuTHas npupoja ceeta. CKopocTh bubnmoreka [IOK

cBeta. BoiiHOBLIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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Hcrounuku ceera. [Ipsmonunennoe

49 3 C bubnuoreka [JOK
pacnpoctpanenue csera. 3arMenust CoyHia u https://m.eds00.ru/f0b3658
Jlynbl
50 3aKoH oTpaxxeHus cBera. 3epkana. Pemienue bubnnoreka [IOK
3a]1a4 Ha IPMMEHEHHE 3aKOHa OTPAKEHHUS CBETA https://m.edsoo.ru/ff0b38c4
51 [Ipenomiienne cBera. 3aKOH IPETOMIICHUS bubnuorexa [IOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYyTpEHHEE OTpaKEHUE CBETA.
52 - TP P bubnuoreka [JOK
CTOJIH30BAHUE TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/f0b3c5e
OTPa’KEHHsI B ONITUYECKUX CBETOBOJAX
53 JlaboparopHuas padota Ne 8 "HcciienoBanue
3aBHCHUMOCTH YTJIa TIPEIIOMIICHHSI CBETOBOTO bubnnoreka [IOK
JIy4a OT yIJIa HaJeHHUs HA IPaHHIE "BO3LYX- https://m.edsoo.ru//ff0c2c52
crexso""
54 JIna3el. OnTHYeCcKas CHIIa JIMH3BI bu6nmmoreka [IOK
https://m.edsoo.ru/ffOb3f2c
55 [TocTpoenue n3o6paxeHuii B IMH3AX bubmuoreka [LIOK
https://m.edsoo.ru/ffOb444a
JlaboparopHnas padota Ne 9 "Onpenenenue
56 patopHas p pest N bubnuoreka [JOK
(OKYCHOTO paCCTOSIHHSI © ONTHYECKOW CHITBI https://m.eds00.ru/ff0b4206
coOuparoriei JuH3bI"
57 I'na3 kak ontudeckas cucrema. 3peHue bubmuotexa [LIOK
https://m.edsoo.ru/ff0b4684
Paznoxenue 6enoro cBera B ciekTp. OMBITHI
58 - C bu6nmnotexa [IOK
pI0TOHA. CII0KEeHHE CIIEKTPAJIbHBIX [[BETOB. https://m.edsoo.ru/fOcOf4c
Hucnepcus ceera
59 JlaGopatopHas pabota Ne 10 "OnbITeI 1O

Pa3I0KEeHUI0 OEJIOro CBEeTa B CIIEKTP U
BOCIIpHUATHUIO IBE€TA MPCAMETOB IIPU UX

HaOJIIOJICHUH Yepe3 IBETOBBIC (QUIBTPHI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c0e2a
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KontponpHas padora Ne 6

60 1 0
"JnekTpoMarHuTHbIe BoJHbL. CBeT"
61 Amnanus k/p Ne 6. OnibiTel Pesepdopna u 1 0 bubmmoreka [IOK
IJIAHETapHAsk MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
62 [Tocrynatel bopa. Moaens atoma bopa 1 0
63 HcnyckaHue 1 NOrioeHrne CBETa arT0MOM. 1 0 bubmmoreka [JOK
KBanTel. JInHeHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
64 PannoakTUBHOCTE U €€ BUJIBI 1 0 bu6nmorexka [IOK
https://m.edsoo.ru/ff0c1672
65 Crpoenue atoMHoro snpa. Hykionnas Mmozaens 1 0 bubnuoreka [JOK
https://m.edsoo.ru/ffOc18ac
66 PannoaktuBHBIE peBpaiieHus. M3orormbl 1 0 bu6nmmorexa LIOK
https://m.edsoo.ru/ff0clal4
67 SAnepHbie peakunu. 3aKOHBI COXPaHEHUSI 1 0 bubnuorexa [LIOK
3apsiIOBOTO U MacCOBOTO YUCEI httDS://m.edSOO.I’u/ffOC1058
68 DHeprus CBA3HM aTOMHBIX sijiep. CBsA3b Macchl U 1 0 bubnnorexa [IOK
SHEPTHH https://m.edsoo.ru/ff0cld7a
OBUIEE KOJIMYECTBO YACOB IIO 68 12

[NPOIT'PAMME



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» dusuka, 7 knacc/ [lepeimkun A.B., OG11eCcTBO ¢ OrpaHMYCHHOM
O0TBETCTBEHHOCTHIO «J[PODA»; AkuimonepHoe o61ecTBo «M3aaTenscTBO
«IIpocemenne»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «[IPODAY»; AxuinonepHoe o01iecTBo «M3narenscTBo
«IIpocsemenne»

» dusuka, 9 knacce/ [eppimkua .M., I'ytauk E.M., Banor A.U., [letpoBa

M.A., AkunonepHoe odiectBo «M3aaTensctBo «lIpocBenienue»

METOANYECKHUE MATEPHAJIBI U5l YUUTEJIA
[Teppiikun A.B. CoopHuk 3aaa4 o ¢pusuke: 7-9 ki., 2019
A.E. Mapon, E.A.MapoH. /lugaktuueckre Matepuabl. / KJIacc
A.E. Mapon, E.A.MapoHn. /lugaktiudeckrne MaTepuansl. 8 Kiacc

A.E. Mapon, E.A.Mapon. /lunaktuueckune Matepuaibl. 9 Kiace

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

https://m.edsoo.ru/7f416194 11TOC Most mikosna






