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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE NOJIOKEHUI M TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPEJCTaBICHHBIX B
OI'oOC 000, a Takke c¢ yu€TtoM (QeaepanbHO pabouel TPOrpaMmbl
Bocriutanus U Konneniuu npenogaBanus yueOHoro npeamera « Ousukay.

Copepxanue mnporpamMMbl 10 (U3MKE HarpaBieHO Ha (HOPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOU TPAMOTHOCTH OOYYaIOIIUXCS U OPraHU3AIUI0 U3YUYEHUs
bu3UKM Ha JEATEeIbHOCTHOM OCHOBE. B mporpamme mo (hu3uKe YYUTHIBAIOTCS
BO3MOXXHOCTH yueOHOro npeamera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METaIlpeMETHBIM pe3yJibTaTaM OOydeHHs, a
TaK)K€ MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHusI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHue Y4eOHOro
MaTepuasa 1o rojgaMm oOy4eHMs (IO KjaccaM), Mpeiaraer IpPUMEPHYIO
MOCJICIOBATENIBHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
PEIMETHOTO COJIEpKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IENbI0 OKa3aHUS METOAMYECKON
MIOMOIIH YYUTEIIO B CO3JaHUU paboUei MporpaMMbl IO Y4EOHOMY MPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIOIIMM JIJII  E€CTECTBEHHO-HAYUHBIX
y4eOHBIX TIPEAMETOB, IOCKOJbKY (DU3WYECKHE 3aKOHBI JIE)KAT B OCHOBE
IPOIIECCOB M SIBJICHUM, M3y4aeMbIX XUMHEH, OHUOJOTHEH, acCTPOHOMUEH W
¢usznueckoit reorpadued, BHOCUT BKJIaJ B E€CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, TpPEeOoCTaBisgeT Hauboliee sICHble 00pas3lbl NPUMEHEHHUS HAYYHOIO
METO/1a NMO3HaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna u3 riaaBHBIX 337124 PU3NYECKOro 00pa30BaHUs B CTPYKType 0OIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4aroninuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IMPEIOaraeT OBJIAJICHUE
CIEAYIOIMMU  KOMIETEHTHOCTSMH,  XapaKTEPU3YIOIIMMH  E€CTECTBEHHO--
HAyYHYIO TPaMOTHOCTb:

HAY4YHO OOBSICHATH SIBIICHUS,

OIICHMBATh M IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;
UHTEPIPETUPOBATh JAHHBIE W HCHOJb30BaTh HAYYHBIE JOKA3aTEJIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

Henu wsyuyeHuss ¢U3MKA HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
onpeneneHsl B KoHuennuu npenoaaBaHust yueOHoro npenmera «DPuszmka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Poccuiickori denepaiuu, peaTu3yrONINX
OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIAEHHON pelIeHueM
Komnerun MunucrepcTBa mnpocsenieHusi Poccuiickoit denepanuu (IpOTOKOI
oT 3 nexadps 2019 r. Ne [1IK4BH).

Heau nzyyenus pusuku:

MPUOOPETCHNE MHTEpPECa U CTPEMIICHUST 0O0YJaroMIMXCS K HAYYHOMY M3YYEHUIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;
pa3BUTHE TMPEJCTABICHUN O HAy4YHOM METOJ€ NO3HaHus U (HOpMUpPOBaHHE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa H3Yy4YEHUS OCHOB
CTPOCHHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE MPEACTABICHUNA O poid (UKMKU [JIs8 Pa3BUTUSL JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;



®pa3BUTHE  TMPEACTABICHUA O  BO3MOXHBIX  cdepax  Oyayuen
npoeCCUOHANLHON JIESITEIbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K
nanbHeneMy oOy4eHHUI0 B ’TOM HaIlpaBJICHUH.

JlocTimkeHue ATUX Ieyied mporpamMMmbl o (U3UKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIICIYIONIUX 3a1a4.:

epuoOpeTeHre 3HAHWW O JUCKPETHOM CTPOCHUU BEHIECTBA, O
MEXaHWYECKUX, TEIJIOBBIX, JJICKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

® IpUOOPETEHUE YMEHUN OMHUCHIBATh U OOBSICHATH (DU3UUYECKUE SBJICHUS C
MCIIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUH;

®OCBOCHHE METOJIOB pEIIeHUs MPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCTIOJIb30BaHUEM  (DU3UYECKUX  MOJeJed, TBOPUECKUX U  IMPAKTUKO-
OPUECHTHPOBAHHBIX 337144,

® pa3BUTHE YMEHUN HAOIIOAATh IPUPOJIHBIE SBICHUS U BBIMOJIHSATH OTBITHI,
nabopaTopHble  pabOTBl W DKCIEPUMEHTANbHBbIE  HCCIACAOBAHHUS  C
UCIIOJIb30BAaHUEM M3MEPUTEILHBIX MPUOOPOB;

®0CBOCHHUE MPUEMOB PabOTHI ¢ UHpopMaIuer PU3nIecKoro coaepKaHus,
BKJIFOYasT WHGOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHHSX (U3UKH, aHalu3 U
KPUTHUUYECKOE OlICHUBaHWE MHGOPMAIIUH;

®3HAKOMCTBO cO  c(epamu  mpodeccHoHaIbHON  IEATEeIbHOCTH,
CBSI3aHHBIMU C (DU3UKOUM, U COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAHHBIMU Ha
JTOCTHXKEHUSAX (PU3NUYECKON HAYKH.

Ha usyuenue ¢usuku (0a30Bblii YpPOBEHb) HA YPOBHE OCHOBHOTO OOILETO

oOpazoBaHus oTBoaUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIETI0), B
8 kimacce — 68 yacoB (2 yaca B Hexemwo), B 9 kmacce — 102 yaca (3 yaca B
HEJIEITIO0).
[Ipennaraemsiii B mporpamme 1o (u3uke nepedyeHb JadopaTOpHBIX PadOT U
OMBITOB HOCHUT PEKOMEHJATENbHBIA XapakTep, YYUTENIb JelaeT BBIOOP
NpOBEJICHUsT JIa0OpaTOPHBIX PAbOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
OCOOCHHOCTEH  OOydYaroIuXCs, CIHCKAa OKCIEPUMEHTAIbHBIX  3aJIaHHM,
IpearaéMbix B paMKaXx OCHOBHOTO TOCYAapCTBEHHOI'O SK3aMeHa 1Mo (U3HKE.

Jliist mpoBesieHrs YPOKOB, JTa00paTOPHBIX PadOT MO OMpPeNeIEHHBIM TeEMaM
UCIIOJIB3yeTCs o0opynoBanue 1ieHTpa «Touka Pocta» Z.LABS (ZARNITZA).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIET0 MHPA.

®usuka — Hayka o npupoze. fAsimeHus npupoxasl. Ousznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BeauuuHbl. M3Mepenue usnueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts n3mepennii. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH U3Y4aloT IMPUPOIY.
EcTtecTBeHHOHAYUYHBIM METO/A MO3HAHUS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBUKECHHE THUMNOTE3, OKCIEPUMEHT MO MPOBEPKE THUIIOTE3,
oObsicHeHHe HabOmonaeMoro sBieHus. OnucaHue QU3NYECKUX SBJICHUN C
IIOMOILbIO MOJIEJIEH.

Jemoncmpayuu.

1 MexaHuueckue, TEIUIOBBIC, DJIEKTPUUYECKHWE, MarHUTHBIC, CBETOBbBIC

SIBJICHUS.
2 ®usznueckue TpUOOPHI U MpOleypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM
U IUGPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
OrnpeneneHue 1EeHbI JAeICHUS KBl U3MEPUTEIILHOTO prbopa.
N3mepenue paccTosHu.
N3mepenue 06bEMa KUAKOCTH U TBEPOTO TEa.
Onpenenenue pa3MepoB MajbIX TEI.
N3Mmepenune TtemnepaTypbl OpU MOMOIIU KUJIKOCTHOI'O TEPMOMETpPA U
JNaTYMKa TEMIEPATYPHI.
[IpoBeneHue uccnenoBaHus MO MPOBEPKE TUIOTE3bI: JaJbHOCTD MOJETA
HIapyKa, MYyIIEHHOTO TOPU30HTAJILHO, TE€M OOJbIle, YeM OOJbIle
BBICOTA MyCKa.
Paznea 2. IlepBoHavyajibHbIE CBEJICHUSI 0 CTPOCHHUH BelleCTBA.
CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOILE TUCKPETHOE CTPOECHUE BEIIECTBA.
JIBrkeHne dactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe npmwxenue, nuddysus. BzanmoaerictBue yacTuil
BEILECTBA: IPUTSIKEHNUE U OTTAJIKUBAHUE.
ArperatHble COCTOSIHHUSI BELIECTBA: CTPOCHHE Ta30B, >XHUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3auMOCBSI3b MEXy CBOMCTBAMU BELIECTB B
pPa3HBIX arperatHbpIX COCTOSHHUSIX M HMX aTOMHO-MOJIEKYJSIDHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
Jemoncmpayuu.
1 HaGmronenrne OpOyHOBCKOTO JIBUIKCHHUS.
2 Habmonenue nuddys3un.
3 HaOmonenue  sABICHHWH, OOBSACHSIONIUXCSA  NPUTSHKCHHEM MM
OTTaJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamopnwie padbomot u onvimol.

1 Ouenka pamamMerpa aroMa METOAOM PANOB (C HCIOJIb30BaHUEM
doTtorpaduwuii).
OnbITH IO HAOJIOJICHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3 OmbIThI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKCHHS.

Pa3nen 3. /IBu:keHMe M B3aUMOAeicCTBHE TeJl.

Mexannyeckoe ABWKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKECHHE.
Cxopoctb. CpeaHsisi CKOPOCTh ITPU HEPABHOMEPHOM JIBMKECHHH. Pacuér nmytu u
BPEMEHU JIBUKECHHUS.
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SBnenne mHepuMu. 3aKOH MHEpUUH. B3ammoneicTBue Ten Kak MpUYrHa
W3MEHEHUS CKOPOCTH JBMXKEHUA Teld. Macca kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHHUIIE
00BEMa BelleCTBA.

Cuna kak XapakTepuCTHKa B3auMoJeicTBUS Tea. Cuia ynpyrocTu v 3aKOH
I'yka. I3mMepeHune cuibl ¢ MOMOIIBIO TMHAMOMETpPA. SIBIICHUE TATOTCHUS U CUJia
TsokecTd. Cuia TSKECTH Ha Jpyrux IulaHerax. Bec tenma. HeecomocTs.
CroxeHue Cwil, HalpaBJICHHBIX 0 OJAHOW NpsiMOM. PaBHOnENCTByrOIas CHIIL.
Cuna tpenusa. TpeHue CKOJNBXKEHHUS W TPEHHUE NOKOA. TpeHue B mpupoje U
TEXHHUKE.

Jemoncmpayuu.
HaGmoneHne MexaHM4eCcKoro IBMKEHUS Tea.
N3Mmepenune ckopocTy PSIMOJIMHENHOTO ABUKECHUS.
HaGmronenue siBeHust THEPITUU.
HaGmonenne n3MeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJL.
CpaBHeHME MacC 1O B3aUMOJICHCTBUIO TEJL.
CrnoxeHue cuJl, HallpaBJIEHHBIX 110 OJHOM MPSAMOM.
Jlabopamopnuie padbomot u onvimot.
OrmpeneneHue CKOPOCTH PABHOMEPHOTO JIBHKEHUs (IIapuka B
KUJKOCTH, MOJIETH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jajee).
Onpenenenue cpeaHeil cko60pocTH CKONBKEHUST OpycKa WIM IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TEA.
OMNBITBI, IEMOHCTPUPYIOITHE 3aBUCUMOCTh pacTshKeHUs (jedopmariin)
NPY>XKUHBI OT TPUI0KEHHOW CUJIBI.

5 OnpITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTbh CUJIbI TPEHUS CKOJIbKEHUS

OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTE U ra3oB.

HNasnenune. CriocoObl yMEHBIIEHUS] U yBEJIUMYEHUs NaBieHus. JlaBieHue
raza. 3aBUCHMMOCTb JaBlIeHHs raza oT oObéMa, Ttemmeparypol. Ilepemaua
NABIICHUSI TBEPIBIMU TEJNaMH, JKHAKOCTAMH W Ta3zamH. 3akoH Ilackais.
[THeBMaTHyUecKre MalIMHBI. 3aBUCUMOCTb JABICHUS KUAKOCTU OT TITyOWHBI.
I'mapocratnueckuii mapamokc. CooOmraronuecss cocyabl. [ mapaBiImdeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atMocepHoe AaBieHue. [I[puuuHbl cyrecTBOBaHUS
BO3AymHON 00010uku 3emin. OnbiT Toppuyennu. U3mepenne atmocdepHoro
JaBJIeHUsS. 3aBHUCHUMOCTh aTMOC(HEpPHOTO MaBJICHHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubopsr 11 u3mepeHust atMocGepHOTO JaBICHHUS.

JlelicTBUEe KMAKOCTM W Trasa Ha IIOTPYKEHHOE B HHUX TeENO.
BoitankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. I[lnaBanue Tern.
Bo3nyxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHHs KUIKOCTHIO U Fa30M.

Coobmaronuecst COCYIbI.

['mppaBanyueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO TABICHHSL.

3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYXKEHHON YaCcTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHUJIBI BECY BBITCCHEHHOW KUIKOCTH.
VYcnoBue 1naBaHusA — TEN:  IUIABAHWME WM NOTPY)KEHUE Tel B
3aBUCUMOCTH OT COOTHOLIECHUS IUIOTHOCTEM TEJa U KUIKOCTH.
Jlabopamopnuie padbomot u onvimol.
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HccnenoBanue 3aBUCHMMOCTM Beca Tella B BOJE OT 00bEma
NOIPYKEHHOM B JKUAKOCTh YaCTH TEJa.
OmnpeneneHne BBITAJKUBAKOMIECH CHJIBI, JCHCTBYIOIIEH Ha TEJO,
MIOTPYKEHHOE B KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI, JEUCTBYIOLLIEH Ha
TEJIO B )KUJIKOCTH, OT MAacChl Teja.
OnbITEl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOLIEH CHIIBI,
JNEUCTBYIOIIEH Ha TEIO0 B KUAKOCTH, OT 0O0BEMa MOrpyKEHHOW B
KUJKOCTh YaCTH T€JIA U OT INIOTHOCTU KUJKOCTH.

5 KonctpynpoBanue apeomeTpa WM KOHCTPYHMPOBAHUE JIOAKU U

OIIpeIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. DHEpPrusi.

Mexanundeckasi padota. MOIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas TIOCKOCTh. [IpaBuio
paBHOBecusl pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBuwno» MexaHuku. KIIJ[ mnpocteix wmexanuzMoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass SHeprus. KuHernueckas M TOTEHUUAJbHAs DHEPTHS.
[IpeBpameHne OOHOTO BHJIA MEXAHMYECKONM DSHEPrUM B JPYrod. 3aKoH
COXpaHEHHMs JHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1 Tlpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1 Onmnpenenenue pa®OThl CUJIBI TPEHHS TPU PABHOMEPHOM JABUKEHUU

TeJIa [0 TOPU30HTAIIBHOM ITOBEPXHOCTH.

2 MHccnenoBanue ycioBHil paBHOBECHS phbluara.

3 Usmepenne KIIJ] HaKIOHHOM MIIOCKOCTH.

4 H3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON SHEPTHH.

8 KIIACC
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Pa3znen 6. TeruioBble IBJICHUS.

OCHOBHbBIE TMOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUH CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThL, TOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, KUIKOTO W Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ia30B, KUIKOCTEH
U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJISAPHO-KUHETUYECKOW TEOpPHH.
CmaunBaHuE U KaWJUISIPHBIE SIBJICHUS. TemIoBOe pacCIIMpPEHUE U CKATHUE.

Temnepatypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO IBUKECHUS
gactunl. BryTpeHHsisi 3Heprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEH OSHEPIruu:
TEIUIONepeaua W COBepuieHWe  pabotel.  Bumbl  Teromepemauu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JTYYEHHUE.

KonnuecTBo TemnoTel. Y nenbHas TENI0EMKOCTh BellecTBa. TermooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lmaBnenne wu
OTBEpPACBAaHUE KPUCTAUIMYECKUX BEIIECTB. YJAENbHAsd TEIUIOTA IUIABJICHUA.
[TapoobOpazoBanue u konaeHcarus. Mcnapenne. Kunenue. YnenpHas TemioTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KHUIIEHUS OT aTMOC(EPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUSL.

[Mpunuunel padotel TemnoBbix asurareneit KIIJ[ TemmoBoro asuratesns.
TermnoBbie IBUTaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.



emoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmronenue siBjeHUi cMaurBaHUS U KaTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnue napneHus raza npu U3MEHEHUU 00bEMa U HArpEBaHUU WU
OXJIaXCHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabl Teronepenaymn.

OxnaxaeHue Npyu COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CHUJIAMHU.

10 CpaBHeHHE TEMIIOEMKOCTEHN pa3InuHbIX BEILIECTB.

11 HaGnroneHue KUIICHUS.

12 HaGmnroieHre moCTOSIHCTBA TeMIEpaTyphl IPH TUIABJICHUH.

13 Mojaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padbomot u onvimot.

OMBITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSIKEHUS.
OMBITHI MO BRIPANTMBAHUIO KPUCTAJIOB MTOBAPEHHOM COJIM UJTK caxapa.
OMNBITHI 110 HAOJIOJEHUIO TETUIOBOT'O PACUIMPEHUS T'a30B, KUJIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OMBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka ruMOTE3bl JIWHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUUECKOMN TPYOKE OT TeMIEpaTyphl.
HaGmionenre m3MeHeHUs BHYTPEHHEW SHEpPrUM Tella B pe3yibTaTe
TeIUIonepeaaun U paboThl BHEIIHUX CHII.

HccnenoBanue sBIIeHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHOW U
ropsiueu BOJIBI.

9 Ormpenenenne KoJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJON TpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

10 Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11 HccnenoBanue npoiiecca UCIapeHus.

12 OmnpeneneHre OTHOCUTEILHON BIIA)KHOCTH BO3yXa.

13 Ompenenenre yneapHOM TEIUIOTHI IJIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckre U MATHUTHBIE SIBJICHHS.

OnekTpuzanus Ted. J[Ba poja 3JIeKTpUUYECKUX 3apsanoB. BzaumopelicTBue
3apspKEHHBIX  Tel. 3akoH KynmoHa (3aBUCHMOCTh CHIIBI  B3aUMOJIECUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TeIaMu).

DnekTtpuueckoe nojie. Hanpssk€HHOCTh 3iekTpuueckoro nosist. [Ipuammn
CYNEepPHO3ULUHU dTEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsiioB. DJIEMEHTApHBIM AIEKTPUUYECKUI
3apsia. CtpoeHune aroMa. [IpoBOAHMKHM U JUAIEKTPUKHU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsia.

DNEKTPUUECKUA TOK. YCJOBHUSI CYLIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
McTOoUYHMKM TIOCTOSSHHOTO TOKa. J[eMCTBUS 3JEKTPUYECKOrO TOKa (TeIioBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B AKUJKOCTAX U razax.

Onektpuueckass uenb. Cuna Toka. DJNEKTPUUYECKOE  HAIpPsKEHHE.
ComnpoTuBieHre NPOBOJHHUKA. YAEIbHOE COMPOTHBJIECHUE BEUIECTBA. 3aKOH
Oma nna ywactka nenu. [locrnegoBaTenbHOE W MMapajuielibHOE COEIMHEHUE
MIPOBOIHUKOB.

(e No o R NNeop) O WN

oo ~ (@] (SN~ WN -



PaGorta u MOIIHOCTH AJNEKTPUYECKOrOo Toka. 3akoH Jlxoyns—Jlenia.
DnexkTpuyecKkue IMenud M MOTPeOUTENN DSJIEKTPUUYECKOHM HSHEpruud B OBITY.
Kopotkoe 3ambikanue.

[loctostHHbIE MarHuTHL. B3aMMOAEHCTBHE TOCTOSIHHBIX MAarHUTOB.
MarnutHoe mnosnie. MaruutHoe moje 3eMiId M €ro 3HauyeHue sl JKM3HU Ha
3emuie. OnbIT Opcrena. MarHuTHoe IMoje 3JIEKTPUYECKOro Toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TeXHUKE. [lelicTBME MarHUTHOTO TOJIS Ha MPOBOAHUK C
TOKOM. DIIEKTPOABUTATENb ITIOCTOSIHHOTO TOKa. Hcnons3oBanue
AJIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel @apazness. SIBieHHe dIEKTpOMAarHUTHOM WHAYKUMHU. lIpaBuio
Jlenna. Dnextporeneparop. CrocoObl TMOTYyYEHUs] AIEKTPUUYECKON IHEPTUH.
DNEeKTPOCTAHIIMU HAa BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja SIEKTPUYECKUX 3aps/IoB M B3aUMOJCHCTBUE 3apsSXKCHHBIX

TeI.

YCTpPOUCTBO U IEMCTBUE IEKTPOCKOIIA.

DneKTpocTaTuueckast MHIYKIIHS.

3aK0H COXpaHECHUS AIEKTPUUECKHUX 3apsI0B.

[TpoBOAHUKH U TUAIICKTPUKHU.

MopaenupoBaHue CUIOBBIX JIUHUM SJIEKTPUIECKOTO OIS,

HcTouHMKH TTOCTOSTHHOTO TOKA.

JIeHcTBUSA DIIEKTPUYECKOTO TOKA.

10 DnekTpu4ecKuil TOK B KUIKOCTH.

11 T"a3oBbIii paspsia.

12 N3mepeHune CUilbl TOKa aMIIEPMETPOM.

13 Nzmepenue 3IeKTpUIeCKOT0 HAMPSHKEHUSI BOJTBTMETPOM.

14 PeocTat u Mara3uH CONPOTHUBIICHUMN.

15 B3auMojeiicTBrE TOCTOSSHHBIX MAarHUTOB.

16 MoaenupoBaHue HEBO3MOKHOCTH Pa3/eJeHUs MOJ0COB MarHUTa.

17 MoaenupoBaHU€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18 OmpIT DpcTena.

19 MarauTHoe 1oJie ToKa. DJIEeKTPOMAarHuT.

20 JleiicTBME MarHUTHOT'O TOJISI HA MPOBOIHUK C TOKOM.

21 DnexTpoaBUTaTEh TOCTOSTHHOTO TOKA.

22 ViccienoBaHue SIBIICHHS JICKTPOMArHUTHON WHIYKIIUH.

23 OmnbiThl Dapajes.

24 3aBUCUMOCTh HANpaBJICHUS HHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHUS.

25 DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

OmnpITel MO HAOIMIOACHUIO JJICKTPU3AIMU TEN HMHAYKIUEH W TIpH

CONPUKOCHOBEHHH.

UccnenoBanune neUCTBUS AJIEKTPUYECKOTO TMOJISI HAa MPOBOJHUKU H

JADJICKTPUKH.

CoOopka u mpoBepka pabOThI IIEKTPUIECCKOM TSI MTOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CUJTBI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Yepe3 pe3ucTop, OT

COINPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD AIEKTPUUYECKOTO

CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JJIMHBI, IJIOMIAAX IOIEPEeUHOrO

CEUCHHMS U MaTepuaa.
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8 IlpoBepka mpaBuiia CIOKEHUS HAMPSIXKEHUN TPHU MOCIEI0BATEIILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.
9 IlpoBepka mpaBuia Juisl CUJIbl TOKa MPH HapajljieIbHOM COEIWHEHUU

PE3UCTOPOB.

10 Onpenenenue pabOTHl  DIEKTPUUECKOTO TOKA, MAYILIETO 4Yepes
pPE3UCTOP.

11 Omnpenenenre MOUIHOCTH 3JEKTPUYECKOTO TOKa, BBIIEISAEMOM Ha
pe3ucTope.

12 UccnenoBanue 3aBUCUMOCTU CHUJIbI TOKA, WAYIIETO YEPE3 JaMIIOUKY, OT
HaIIpsKCHUS Ha HEW.

13 Onpenenenne KII/[ narpeBarernsi.

14 WccnenoBanre MAarHUTHOTO B3aUMOJIEHCTBHS MOCTOSTHHBIX MarHUTOB.

15 3yyeHue MAarHMTHOTO TMOJS TMOCTOSIHHBIX MAarHUTOB TIPU  UX
00BEIMHEHUU U Pa3/ICIICHUN.

16 UccnenoBanue JeWCTBUA DJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpEIIKY.

17 OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBHUS
KaTyIIKM C TOKOM M MarHuta OT CWIbl TOKa M HaIlpaBJICHHS TOKa B
KaTyLIKE.

18 N3yuyenue necTBUsI MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

19 KoHcTpyupoBaHue U U3y4eHHe padoThl JJIEKTPOABUTATEIIS.

20 Usmepenue KIIJI anekTpoaBUTraTenbHON YCTAaHOBKH.

21 OnbIThl IO WCCIEAOBAHUIO SIBICHUS DJEKTPOMArHUTHON HMHAYKIIMH:
UCCJIEOBAHNE M3MEHEHUI 3HAUEHUS W HAIpPaBJIEHUS WHIYKIIMOHHOTO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

MexaHnnueckoe JBHKEHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHUYECKOr0 ABWKEHHS. PaBHOMEpHOE MPSMOIMHENWHOE
neuxkeHne. HepaBHomepHoe mnpsMonuHeiiHoe naBukeHue. CpenHsas
MTHOBEHHAsI CKOPOCTb Te€Jla IPY HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE TpsiMOJIMHEHHOE nBKeHue. CBoOOmgHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE nBMXKEHUE 110 OKpYKHOCTHU. [lepuoa u yactora oOpamieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeEMHUTENBHOE YCKOPEHHUE.

IlepBbiii 3axkoH Hprotona. Brtopon 3akoH Herorona. Tpernit 3akoH
HproTona. [IpuHiun cynepno3uiuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIbKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUIBI TPEHUS.

Cuiia TSKeCTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO
najgenus. JIpuwxkenne miaHeT Bokpyr CouHia. IlepBas kocMHuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecne maTepuanbHOW  TOYKH. AOCOTIOTHO TBEPAOE  TETO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUIEHHOM OCBhIO BpamieHus. MOMEHT CHUIIBIL.
LlenTp TsxKECTH.

Nmnynec Tena. W3menenue wummnynbca. HWMmynsc cuibl.  3akoH
COXpaHEHHUs UMITYyJIbca. PEaKTUBHOE IBUKEHHUE.

Mexannueckass pabota U MOUIHOCTh. PaboTa cui TSKECTH, YIPYTrOCTH,
TpeHusi. CBs3b sHepruu u padotsl. [loTeHManbHast 3HEprust Tena, MOJHATOrO
HaJl TOBEPXHOCTHIO 3emud. [loTeHnuanbHass DHHEpPrus CXKaTou NPYKUHBI.
Kunernueckas sneprus. Teopema 0 KWHETHUYECKOW SHEPTUU. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.
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HaGmronenre MeXaHMYECKOro JBHUKEHUS Teja OTHOCUTEIBHO Pa3HbBIX
TEJI OTCYETA.

CpaBHeHuME NyTel W TPACKTOPHUM ABMKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenune cKopocTy U YCKOPEHHUS PSIMOJIMHENHOTO JBUKEHMUS.
HccnenoBanne Npu3HakoB PaBHOYCKOPEHHOIO JIBUXKEHUS.
HabGmronenue 1BH>XeHHs TeJla 0 OKPY>KHOCTH.

HaGmionenre MexXaHWYECKUX SIBICHHM, MNPOUCXOISAUIMX B CHUCTEME
orcuéra «Tenexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KECHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHUS Tejla OT MAacChl Tejla U ACHUCTBYIOLIECH HA HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJIEHCTBUN TE.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JBUKEHHM.

10 INepemaua uMITyJIbCa MPU B3aMMOJICHCTBHH TEJI.

11 TIpeoOpa3oBaHus SHEPTUU NTPH B3aMMOICHCTBUN TE.

12 CoxpaHeHHE UMITYJIbCa TIPH HEYIIPYTrOM B3aMMO,ICHCTBHH.

13 CoxpaneHnue umiysibca npu adCOIIOTHO YIPYTOM B3aUMOJCHCTBHUU.

14 HaGmnroeHre peakTUBHOTO JBUXKCHHS.

15 CoxpaHeHHEe MEXaHUYECKON SHEPTUHU TIPH CBOOOHOM TaJICHUH.

16 CoxpaHeHHE MEXaHWYCCKON OSHEpPruM TMpU JBWKCHHH Teja IO/

JNENCTBUEM IIPYKHUHBI.

Jlabopamopnuvie pabomot u onvimot.
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KoHcTpynpoBanue TpakTa JJis pa3roHa M JaJIbHEHUIIETO paBHOMEPHOTO
JBYOKCHUS IIAPUKA WITH TEJICKKH.

Omnpenenenne cpeHeld CKOPOCTH CKOJNBKEHUS OpyCKa I JBUKCHHSI
IIapuKa Mo HAKJIOHHOM TIOCKOCTH.

OmnpeneneHre YCKOPEHHs Teja MPH PAaBHOYCKOPSHHOM IBHKCHHH 10
HAKJIOHHOM IJIOCKOCTH.

HccrenoBanre 3aBUCUMOCTH YT OT BPEMEHH MPH PaBHOYCKOPEHHOM
IBW)KCHNUN 0€3 HadajIbHOW CKOPOCTH.

[IpoBepka THUNOTE3BI: €CIM TPU PABHOYCKOPCHHOM JBHXCHHH 0€3
HadaJbHOW CKOPOCTH IMYTH OTHOCATCA KakK psJl HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccrienoBanre 3aBUCHUMOCTH CHIIBI TPEHUS CKOJIBXCHHSI OT CHIIBI
HOPMAaJIBHOTO JIaBJICHUSI.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJTBXKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS] TMPU PABHOMEPHOM JIBIKCHHUH
TeJa MO TOPU3OHTATHHON TTOBEPXHOCTH.

10 Ompenenenne pabOTHl CHIIBI YIOPYrOCTH TpU TOABEME Tpy3a C

HCITIOJBb30BaHUCM HCIIOABHKHOI'O B ITIOABHUXKHOI'O OJIOKOB.

11 N3ydenue 3aKkoHa COXPAHEHHS SHEPTUH.

Pazgen 9. Mexannueckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUN:
MEpUOJI, YacTOTa, AMIUINTyJda. MareMaTHyecKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpaleHue sHepruu Mpu KojaedaTeIbHOM JBUKEHHH.

3aryxatomue koneOaHusi. BbeiHyXkAeHHble KoneOaHusi.  Pe3oHaHc.
Mexannueckue BoJIHBL. (CBOMCTBa MEXaHMYECKUMX BOJIH. [IpojonbHble WU
MONEpEYHbIE BOJHBI. JIMMHAa BOJXHBI M CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHn4yecKue BOJIHBI B TBEPJOM TEJI€, CEHCMUYECKUE BOJIHBI.



3Byk. I'poMKOCTh 3ByKa U BbicOTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPa3BYK.
Jemoncmpayuu.
1 HaOnronenue xonebaHuM Ten MOJ ACHUCTBUEM CHIIbI TSXKECTU U CUIIBI
YIPYTOCTH.
HabGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmroneHre BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.
PacnpocTpanenue npo0JibHBIX U MTONEPEYHBIX BOJIH (Ha MOJCIIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI pE30HAHC.
Jlabopamopnuie padbomot u onvimot.
Onpenenenue YacTOThl W IepuoAa KoJeOaHU MaTeMaTU4eCKOro
MasTHUKA.
2 OmnpeneneHue 4acTOTHI U NIEpUO/Ia KOJI€OAHUHN IPYKUHHOTO MasTHHUKA.
3 MHWccnenoBaHue 3aBUCMMOCTH TiepHOJa KoJieOaHUM TMOJBEIICHHOTO K
HUTH TPYy3a OT JJIUHBI HUTH.
4 WccnepnoBaHue 3aBUCUMOCTH TIEpuUojia KoOJIEOAaHUN MPYKUHHOTO
5
6
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MasTHUKa OT MaccChl Irpy3a.
[IpoBepka He3aBUCHMOCTH TEpHOJIa KOJIEOaHHUM Tpy3a, MOJIBEIIEHHOTO
K HUTH, OT MaccChl Ipy3a.
OnbITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh TIEpHOJa  KojeOaHui
NPY>KUHHOTO MasTHHKA OT MacChl Ipy3a M )XECTKOCTHU MPY>KUHBI.

7 VI3amMepeHue yCKOpEHHS CBOOOJHOTO MaJCHUSI.

Pa3zpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHUTHOE  TOJE€.  DJIEKTPOMAarHuTHble BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. Illkanma siekTpomMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBoiiCTBa 3JEKTPOMArHUTHBIX BOJIH.

2 BonHoBBIE CBOICTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1 H3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBass momens cBera. Hcrounukm  cBera.  IIpsamonuHeinHOe
pactipoctpanenue cBeta. 3armeHus ConHna u Jlynsl. OTpaxkeHue CBeETa.
[Tnockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.

[Ipenomiienne cBeTta. 3akoH mnpenomiieHUs cBeta. lloHOe BHyTpeHHee
oTpakeHHe cBeTa. lcrnonp30BaHME TMOJHOTO BHYTPEHHETO OTpaXKEHUs B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xon mydeit B numH3e. Ontuueckas cucrema (oroamnmnapara,
MHKpOCKoNa M Teneckona. ['a3 kak onTtudeckas cuctema. binzopykocTts u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crektp. Onbitel HbloToHa. CnoxeHue
CIEKTPaJIbHBIX I[BETOB. J(rcniepcus cBeTa.

Jemoncmpauuu.

1 TlpsmonuHeiHOE pacpoOCTpaHEHUE CBETA.

2 OrtpaxxeHHe CBeTa.

3 Tlomyuenume wu300pakeHWd B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM

3epKajiax.

4 TlpenomiieHue cBera.



OnrTryeckuil CBETOBO/I.

Xon myuyeil B coOMparoiei JuH3e.

XOJ JIy4er B pacCEUBAIOLLEH JIMH3E.

[Tony4yenue n3o0paxxeHni ¢ TOMOUIBIO JUH3.

[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKONA.

10 Mopnens rnasa.

11 Pa3znoxxeHue 6e0ro cBETa B CIIEKTP.

12 [lony4yenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.
Jlabopamopnuie padbomot u onvimot.

HccnenoBanue 3aBUCMMOCTH yTila OTPAKEHHsI CBETOBOTO Jiyda OT yria
nazeHusl.

N3yuyenue xapakTepucTuK U300paxeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yria MPEIOMIICEHHUS CBETOBOTO Jiyda OT
yria najieHusl Ha TpaHuIle «BO31YX—CTEKIIO».

[Tonyyenune nzo0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIECH JTUH3BI.
Onpenenenne  (QOKYCHOTO  pacCTOSSHUSL M ONTHYECKOW  CHJIBI
coOuparoIieit JTUH3HI.

OnBITHI IO Pa3NIOKEHHUIO OEJIOro CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHUIO I[BETA NIPEIMETOB MPU UX HAOJIOJIEHUN Yepe3
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pezepdopna u miianerapHas mojens atoma. Monens atoma bopa.
Hcnyckanue u norjouieHue ceera aromoM. KBaHThl. JInHelyaThie CIIEKTPHI.

PanmnoaktuBHOCTE. Anbda, Oera- u ramma-uzinydeHus. CrpoeHue
aToMHOro  simpa. Hyxnonnas  mozens  aromHoro  siapa.  M3otomsl.
PannoaktuBHbIE npeBpaienus. [lepron nomypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U MACCOBOTO YHCEI.
DOHeprusi cBsI3U aTOMHBIX siiep. CBsI3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CoJiHLA U 3BE3.

Anepnas sHepretuka. JleHCTBUS pPagMOAKTUBHBIX M3JyYEHUN Ha >KUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

Hab6monenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTyrka HOHM3UPYIONTUX U3TYICHUH.

Peructpanus nznydeHus: IpUpOIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamophuie pabomot u onvimot.

1 HaGmroneHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB H3ITYyUYCHUSI.

2 HccrnenoBaHue TPEKOB: U3MEPEHHE SHEPTUU YACTULIBI IO TOPMO3HOMY

nytu (o gororpadusim).
W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTETHEHO-0000MAIOIIN MOJYJIb npeaHa3HauYeH JUIS
CUCTEMATH3alMd M OOOOIIEHMsS] MPEAMETHOIO COJAEPKAaHHUS W OIBITa
JESTENBHOCTH, TPUOOPETEHHOTO TIPH M3YYCHHUH BCETO Kypca (DU3WKH, a TaKKe
JUIsL IOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHy O (U3MKe s
00y4JarommXcsl, BRIOPABIINUX ITOT YUSOHBIN MPEIMET.

[Ipu um3yyeHHHM OAHHOTO MOJIYJSI PEATU3YIOTCA U CHCTEMATU3HPYIOTCS
BUJBl JIEATEIBHOCTH, HAa OCHOBE KOTOPBHIX OOecreynBaeTCsl JOCTHXKEHUE
MPEAMETHBIX M METalpeJAMETHBIX IUIAHUPYEMBIX pPEe3yJIbTaTOB O0O0YyuYeHHS,
(opMHpyeTCsl €CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB
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WCCIIEIOBAHUS SIBIICHUM MIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATD
dbu3ndeckue SBICHUS, MPUMEHSSI MOJyYCHHBbIC 3HAHUS, pelllaTh 3aJayd, B TOM
YHCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAJIBHBIE.

[IpyHUMNIMANBEHO ~ AEATEIBHOCTHBIM  XapakTep  JaHHOIO  paszelia
peanusyeTrcs 3a CYET TOTO, YTO 00YUYaAIOIINECs BHITOJIHSIOT 3aJJaHUsI, B KOTOPBIX
MM IIpeIaraeTes:

HAa OCHOBE IOJIyUYCHHBIX 3HAHMUM pacro3HaBaTh W HAYyYHO OOBSICHSTH
dbu3uUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIH30BaTh HAy4YHbIC METOJbI MCCIEAOBaHUs (PU3MUECKUX SIBIICHUM, B
TOM YMCJIE IS POBEPKU TUIIOTE3 U MOJTYYEHUS TEOPETUYECKHUX BBIBOJIOB;

OOBSICHSITh HayYHbIE OCHOBBI HauOoOJie€ BAXKHBIX JOCTHXKCHUN COBPEMEHHBIX
TEXHOJIOTUM, HAlpUMEp, MPAKTUYECKOTO  HCHOJIb30BAHUSA  Pa3JIMYHBIX
VCTOYHUKOB JHEPIMM HA OCHOBE 3aKOHA IMPEBPAILLCHUS U COXPAHEHUS BCEX
U3BECTHBIX BHUJIOB SHEPTUMU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne @ui3nku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUXKEHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynprare wusydenus (U3MKM HAa YpPOBHE OCHOBHOIO OOIIETO
oOpazoBanus y oOywaromerocs OyayT cQOpMHpPOBaHBI  CIEIYIOIIUE
JUYHOCTHBIC PE3yJIbTAThl B YACTH:

e 1) IATPHMOTHYECKOr0 BOCIIUTAHUSA:

e — TPOSIBIICHUE UHTEpPEcCa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

e — I[EHHOCTHOE OTHOILICHHUE K JOCTH)KCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO
3HAQYMMBIX M OJTUYECKUX TMpoOJieM, CBA3AaHHBIX C MPAKTUYECKUM
IPUMEHECHHEM JOCTHKCHUN (DU3UKWU;

e — OCO3HAHHWE BAXHOCTH MOPAIbHO-ITHYECKUX MPHUHITUIIOB B JICATEIHLHOCTH
Y4E€HOI0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e — BOCIPHUATHE ICTCTUUYECCKUX KAYeCTB (PU3MUECKON HAYKU: €€ TAPMOHUYHOTO
MOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HIeHHOCTH HAYYHOI'0 MO3HAHHUSA:

e — OCO3HaHHE ILIEHHOCTH (U3MYECKON HAyKM KaK MOIIHOIO MHCTPYMEHTA
NO3HAHWS  MHpPA, OCHOBbl  Pa3BUTUA  TEXHOJOIMH,  BaXKHEHIIEH
COCTaBJISIIOLIEN KYJIbTYpPHI;

e — pa3BUTHE HAYYHOH JIFOOO3HATENHHOCTH, UHTEPECA K HCCIIEOBATEIbCKOM
NEATEIbHOCTH;

e 5) <¢opmupoBaHus KYJbTYPbl 3A0POBbSI M 3MOIHMOHAJIBLHOIO
0J1aronmoTyumsi:

e — OCO3HAHHWE IIEHHOCTH Oe30macHoro obpas3a KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXXHOCTU MpPaBWJI OE30MacHOrO MOBEIACHUS Ha
TPAHCIIOPTE, HAa JOPOTaX, C ANEKTPUUECKUM H TEIJIOBHIM 000PYJOBAaHUEM B
JOMAIIHUX YCIOBUAX;

e — chOpMHpPOBAHHOCTH HaBbIKa pe(JIEKCUU, MPU3HAHME CBOETO IpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eJIoBeKa;

e 6) TPYyA0BOrO BOCIIMTAHUSA:

e — AKTMBHOE Yy4YacTHE€ B PELICHHHM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHW3allid, TOpOJa, Kpas) TEXHOJIOTHYECKOW U
COIMAJIbHON HAIpaBICHHOCTH, TPEOYIOIHUX B TOM YHUCIE U (PU3NIECKUX
3HAHMM;

e — MHTEPEC K MPAKTUIECKOMY HU3YUYCHUIO TIpo(deccHii, CBI3aHHBIX C (DU3UKOMH;
7) 3K0JOrn4eCKOro BOCIIMTAHMS

e — OpHEHTAIUs Ha MPUMEHEHHE (U3MUECKUX 3HAHUU ISl PEIICHUs 3a71ad B
00JaCTH OKPYKAIOIICH Cpenpl, IUIAHUPOBAHUS TOCTYIKOB M OIEHKA WX
BO3MOXHBIX ITOCIEACTBUI JIJIsI OKPYKAIOLIEN CPEBI;

e — OCO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOoOJieM U MyTed UX
pelieHus;

e 8) ajanTanuM K U3MEHSIOUUMCH YCJIOBUSIM COUMAIBLHOM U NMPHUPOAHOM
cpeabl:



- HOTp€6HOCTB BO BSaHMOHCﬁCTBHH IIpHU BBIITOJITHCHUH I/ICCJICI[OBaHI/Iﬁ n
IIPOCKTOB (I)HBquCKOﬁ HanpaBJICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUAM

APYTHX,

e — TIIOBBIIICHUE YPOBHSA CBOECH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO
NEATEIbHOCTD;

e — TMOTPeOHOCTh B (QOPMUPOBAHMM HOBBIX 3HAHMI, B TOM 4YHUCIE
dbopmMynupoBaTh HAECH, TMOHATUS, TUIOTE3bl O (U3NYECKUX OOBEKTaxX u
SIBJICHUSIX;

e — OCO3HaHWE JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
00nacTi QU3HKHY;

e — IUJIAHUPOBAHME CBOETO Pa3BUTHsSI B MPUOOPETEHUU HOBBIX (HUZMUECKUX
3HAHMHU;

e — CTpPEMJICHME aHaJM3UPOBaTb U BBIABIATH B3aUMOCBSI3U IPUPOJIHI,
oOmecTsa U 3KOHOMHMKH, B TOM YHCJIE C HCIOJb30BAaHUEM (PU3UUYECKHUX
3HAHMMU;

e — OLCHKA CBOMX JECUCTBUH C Yy4ETOM BIIMSIHHUS Ha OKPYXaIOIIYK Cpeny,

BO3MOXKHBIX TJIOOAJIBHBIX MMOCIIEICTBHM.
METAIIPEAMETHBIE PE3YJIbTATHBI

B pesynbrare ocBOCHHS TporpamMMmbl 1O (PH3UKE Ha YpPOBHE OCHOBHOTO
obmero  oOpazoBaHus y  oOywaromierocss — OyayT  coOpMHUpOBaHbBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHE NIO3HABATEILHBIC
yHUBEpCaJbHble y4yeOHBbIe JI€HCTBHSA, KOMMYHUKAaTHBHBIE YHHBEpCAJIbHBIE
y4ueOHBIE AEWCTBUS, pETYISATUBHBIC YHUBEPCATIbHbBIE YUeOHbBIE 1EHCTBHA.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble JJornueckue aeicTBus:

® BBIIBIATh M XapaKTePH30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB
(stBTIEHMI);

® YCTaHABJIMBATh CYIIECTBEHHBIH NMPH3HAK KiIacCHU(HUKAIMK, OCHOBAHHUS
JUIs1 0000IIEHNS U CpaBHEHUS,

® BBIIBIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOJNIOACHUSAX, OTHOCSANIUXCS K (HHU3NISCKUM
SIBJIEHUSIM;

® BBISIBJIATH MPUYUHHO-CJICACTBCHHBIC CBS3HM IPH M3YYECHUU (PU3HUCCKUX
SBICHUH W TPOIECCOB, JieJIaTh BBIBOJABI C  HMCIIOJIB30BAHHUEM
JNEIYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIFOUCHUMN, BBIJIBUTATh THIIOTE3BI
0 B3aMMOCBS3AX (U3NICCKUX BEIIMUHUH,

® CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHus y4eOHOH (u3nuecKon
3a1a9M (CpaBHEHHE HECKOJIbLKUX BapUAHTOB PEIICHUs, BRIOOP Hanbosee
MOJIXOASAIICTO ¢ YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUCB).

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

® HCIOJB30BaTh BOIMPOCHI KaK  HCCIEIOBATCIbCKUH  HMHCTPYMEHT
ITO3HAHHUS,

® MPOBOAUTHL TI0 CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHY  OIIBIT,
HECJIOXKHBIM (U3UYCCKHA DKCIEPUMEHT, HEOOJBIIOe HCCICIOBAHNC
(bU3UUECKOTO SIBJICHUS;

® OICHMBaTh HAa NPUMEHHMOCTh M JOCTOBEPHOCTh HH(OpMAIHIO,
ITOJTYYEHHYIO B XOJI€ MCCIICIOBAHMS WIIH SKCIIEPUMCHTA,



CaMOCTOSITEIbHO  (OpPMYyIUpPOBaTH O00OOIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM NpoBEAEHHOrO HAOIOIEHUS, ONbITA, UCCIIET0BAHMUS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUINUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEANOJIOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

OPUMEHSTH Pa3InyHble METO/bl, HHCTPYMEHTHI U 3alPOChl MPU MOUCKE
1 0TOOpe MH(POPMALIUU UM JAHHBIX C YYETOM MPEAJIOKEHHOU yueOHOM
dbuznyeckoi 3anauu;

aHAJIU3UPOBATb, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CaMOCTOSATENIbHO BBIOMpPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBICHUS
uHbOpMAIlMK W WIUIIOCTPUPOBATH pEIIaeMble 3aJjayll HECIOKHBIMU
CXeMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 X KOMOUHALIUSAMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXX/JIeHUsI Y4EOHOT0 MaTepuala, pe3yIbTaToB JJa00PaTOPHBIX
paboT W TPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOu
TEMbl W BBICKa3bIBaTh HJICH, HAICJICHHBIC Ha pEIICHUE 3aJadydl MU
o i/Iep kKaHKue 0J1aroXenaTelIbHOCTH OOIICHUS;

COIOCTAaBJISATh CBOM CYXKJICHHS C CYXACHUAMHU JPYTHMX YYaCTHHKOB
Jauajora, OOHapPyXKHUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3yJbTAaThl BBIIOJHEHHOTO (DH3UYCCKOTO
OTbITa (IKCIIEPUMEHTA, UCCIEOBAHMS, TIPOEKTA);

NOHMMAaTh W  HCHOJB30BaTh  MNPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATbHON palbOThl MpPH pEHICHUH KOHKPETHOW (Qu3nyeckoi
POOJIEMBI;

OPUHUMATh I[EIM COBMECTHOW JIEITENbHOCTH, OPraHU30BBIBAThH
NeUCTBUSL TO €€ JOCTHXKEHHIO: paclpelessiTh poiid, 00CyXaaTh
IPOIIECChl W PE3yIbTaThl COBMECTHOH paboThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIOJICH;

BBITIOJHATH CBOIO 4acTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
[0 CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOU JCUCTBHUS C IPYTrUMHU
YJICHaMH KOMaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIAJia B OOIIMIA MPOIYKT MO KPUTEPHSIM,
CaMOCTOATEIHHO COPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBJISITE MPOOJEMbI B JKM3HEHHBIX M yU4EOHBIX CHTYaIHUsAX,
TpeOyIomuX /ISl pemeHus PU3nIecKux 3HaHUM;

OpPUEHTHPOBAThCA B PA3JIMYHBIX MOAXOJaX TMPUHATUS PELICHUU
(MHAMBUAYaAJIbHOE, TIPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYIITION);

CaMOCTOSITEJIbHO COCTABJATh aJTOPUTM pELICHUs] (PU3MUECKON 3a1auu
WIM IUUIaHA HCCIIEIOBAHUS C YYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOKHOCTEH, apryMEHTHpPOBaTh TMpeljaracmbie
BAPUAHTHI PELICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH e€
U3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHXKEHHUS (HEJOCTHMKEHHUS]) Ppe3yJbTaToOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B J€ATEIBHOCTH (B TOM YHCIIE B XOJ1 BHIMOIHEHUS
(u3MUECKOro HCCIEOBAaHUS WM IMPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENbCTB, U3MEHHUBILUXCSA CUTyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LeJId U YCIOBUSM;

CTaBUTb Ce€0sl Ha MECTO JpYroro 4ejJoBeKa B XOAE CIOpa WIU
JUCKYCCUM Ha HAy4yHYI TEeMy, IMOHUMAaTh MOTHBBI, HaMEpEHUs U
JIOTUKY APYTOro;

NpU3HABaTh CBOE MPAaBO HAa OMIMOKY MpPH PELICHUU (PU3NYECKUX 3a/1ad
WIH B YTBEPXKJACHHUIX Ha HAYYHbIE TEMBI U TAKOE e MPABO JPYroro.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOyudeHus B 7 KJjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKUE W XUMHYCCKHC SBJICHUS,
HAOJIIO/ICHHUE, SKCIICPUMEHT, MOJIC/b, TUIIOTE3a, SAUHUIBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJICKYJla, arperaTHbIe COCTOSTHUS BeliecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOIEHCTBYIOIIAS
cuna, gedopmarus  (ympyras, —IUTacTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

pasnmuuath siBiaeHUA (quddys3us, TEIIOBOE JBIKEHHE  YaCTHIL
BEIIIECTBA, PABHOMEPHOE [IBI)KCHHE, HEPAaBHOMEPHOE JIBHXKEHUE,
WHEPIMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIABIX TEI C
3aKpEeIVIEHHON OChIO BpallleHWs, Iepefada JaBiICHUS TBEPIBIMHU
TeJaMH, >KHJIKOCTIMU M Ta3aMH, aTMOc(epHOe [aBJICHHE, IJIaBaHHE
TeJ, TPEBPAIICHUS MEXaHWYECKOW DOHEPruu) IO OINHCAHHMI0 UX
XapaKTEPHbIX CBOHMCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE M3YYEHHBIX (DHU3NYECKUX SBICHUH B
OKpYJ)KalolleM MHUpPE, B TOM uuciie (GU3UYECKUE SIBICHHS B IPUPOJIC:
IPUMEPHI IBHKCHUS C PA3IUIHBIMU CKOPOCTSMH B KUBOW M HEKUBOU
IpUpoJie, ACHCTBUE CHUIIBI TPEHHUS B MPHPOAE M TEXHUKE, BIIUSHUC
aTMOC(EpHOT0 JaBJICHHUS Ha )KMBOW OPTraHU3M, IIaBaHUE PHIO, phIYaru
B TEJie 4YeJOBEKa, MPHU 3TOM IIEPEBOJUTHh TMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MMpU3HAKK) (DH3NUSCKUX
SIBJICHU;

ONMHUCBHIBATh HW3yYEHHBIC CBOWCTBA Tel W (HU3WUYSCKHE SBJICHUSA,
UCIIONB3Yysl (PU3MYECKHME BeNMMYHMHBI (Macca, O0OBEM, IUIOTHOCTH
BEIIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIAHSS CKOPOCTh, CHIIA YIIPYTOCTH,
cuija TSKECTH, BeC Teja, CWia TPEHHs, JaBieHue (TBEPAOro Tena,
KUJIKOCTH, Ta3a), BBITAJKHMBAIOIIAS CHJIA, MEXaHHYecKas padoTa,
MOIITHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO(D(PHUIIMEHT IOJIE3HOTO
NEHCTBHS MEXaHU3MOB, KHHETHYECKas M IMTOTECHIIMAIbHAS SHEPIHs ), TIPH
OMHMCAaHUN TPABUJIBHO TPAKTOBATh (YM3UUYCCKHH CMBICI HCIOJB3yEeMbIX
BEJIMYUH, WX OO0O3HAYCHHS W CAWHHUIBI (U3UYECKUX BEIWYHH,



HaxoauTh (OPMYJIbl, CBA3BIBAIOLINE AAHHYIO (PU3UYECKYIO BEIMUYUHY C
JIPYTUMU BEJIMYUHAMU, CTPOUTH I'padUKH H3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys MpaBujia CIOXKEHHS Ccull (BAOJb OJHOM MNpsAMOM), 3aKOH
I'yka, 3akon Ilackans, 3akoH ApxumMmena, MPaBUIO PaBHOBECUS pbluara
(Omoka), «30J0TO€ TPABUIO» MEXaHUKH, 3aKOH COXpaHEHUs
MEXaHMYECKOW SHEPIHH, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATHh (hU3MYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM
yyciie W B KOHTEKCTE CHUTyallMi MpPakTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH NPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JOrM4YecKux 1aroB ¢ onopoil Ha 1-2 M3yyeHHBIX
CBOMicTBa  (M3MYECKUX  SBJICHMM, (QU3NYECKUX  3aKOHA  WJIHU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3adaud B 1-2 neWCTBHs, WCIONB3YS 3aKOHBI U
dbopMyIibl, CBA3BIBAIONIME (PU3NYECKHUE BEIWYMHBI: HA OCHOBE aHaJIM3a
yCIOBUS  3a/laud  3alKChIBaThb KPAaTKOE YCJIOBHUE, TOJCTaBISATh
¢u3nueckre BeTUYUHBI B (OPMYJIBI U MPOBOJUTH PAacU€Thl, HAXOAUTh
CIIpPaBOYHBIE JaHHBIC, HEOOXOAUMBIE JUISI pEIleHUs 3ajJad, OICHUBATh
PEANTMCTUYHOCTH TOJYYEHHON (PU3MUECKON BEJIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MpPU TOMOIIU
(¢u3MUecKuX METOJ0B, B OIMCAHWU MCCIEIOBAaHUS  BBIJICIAThH
IPOBEPSIEMOE MPEATIOJIOKEHHE (runoresy), pasinyath U
UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yinbTaT, HAXOIUTh OIIMOKHA B X0/
OMbITa, I€JaTh BEIBOJBI 10 €0 Pe3yJibTaTaM;

OPOBOAUTH OMNBITHl TI0 HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢uznueckux  CBOMCTB  Teln:  (OPMYJIUPOBATH  MPOBEpsiEeMbIe
NPENNOoNOKEHUsI,  coOMpaTh  YCTaHOBKY U3  MPEJIOKEHHOTO
000pyAOBaHUs, 3aMUCHIBATH X0 OMbITA U (OPMYITUPOBATH BHIBOIBI;
BBINIOJIHATH MpPSIMbIE U3MEPEHHUsI PACCTOSIHUSI, BPEMEHHU, MaccChl Tea,
0o0BéMa, CHJIBI W TEMIIEpaTyphl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPHOOPOB, 3aMHUCHIBATh IOKa3aHUS TPHOOPOB C yUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYHHBI
OT APYroM ¢ UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO JABWXKYILETOCA Telda OT BPEMEHM JIBM)KEHUSI Tela, CHIIbI
TPEHUsI CKOJIbKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE1 W HE3aBHCHUMOCTH CWJIBI TPEHUS OT IUIOIAAU COINPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS MPYKUHbI, BBITAIKUBAIOIICH CUJIBI
0T 00bEéMa TMOTPYKEHHOW YACTH Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJyOWHBI, Ha KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIaBaHUS TeJl, YCIOBUN PAaBHOBECHS phlyara
U OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM YYEOHOTO WCCIIECIOBAHUA,
coOupaTh  YCTaHOBKY W  BBIIOJHITH  WU3MEPEHHs,  CIEIys
OPEeAJIOKEHHOMY [UIaHy, (UKCUPOBATh PpE3yJbTaTbl MOJYYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIWYMH B BUJE MPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM HUCCIICI0BAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYHUH (IJIOTHOCTH
BEIIECTBA KUIAKOCTU M TBEPAOTO TeNa, CUJla TPEHUSI CKOJIbKEHUS,
JNABJICHUE BO3[yXa, BBITAJIKMBAIONIAsA CHWJA, JICUCTByIOLlas Ha



K

NOTPYXKEHHOE B JKUIKOCTH TENO, KOID(PHUIIMEHT MONE3HOTO IEHCTBUS
MPOCTBIX MEXaHW3MOB), CJEAys NPEIIONKEHHOW WHCTPYKIUH: TpH
BBITIOJIHEHUN U3MEPEHU coOMpaTh SKCIIEPUMEHTAIBFHYIO YCTAaHOBKY U
BBIYUCIIATH 3HAUCHUE MCKOMOM BEIIMYNHBL;

coOnoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TIpu  pabore ¢
1abopaTOpHBIM 000PYIO0BAHUEM;

yKa3bIBaTh MPHUHIIMUIIBI TEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIIAIOIIMUECS COCYIbl, OapoMeTp,
phIYar, NOJBMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPHUHIIUIBI JCUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OmHcaHUs (B TOM YHCIE:
NOIIMITHAKHA, YCTPONCTBO BOJOMPOBOJA, THAPABIMYECKUN TIpecc,
MaHOMETpP, BBICOTOMEp, TOPIIHEBON HACOC, apeoMeTp), HCIOIB3Ys
3HaHWS O CBOWCTBaX (UBNYCCKUX SBJICHUH U HEOOXOIMMBIC
¢usndecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TNpUMEpPhl (HAXOAWTh HWH(MOpPMAIMIO O MpuUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3MUECKUX 3HAHWN B MOBCEIHEBHON
KU3HM JJI1 oOecrieueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ MpubdopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOIIOICHHMS
HOPM 2KOJIOTHYECKOTO MOBEICHHUS B OKPYXKAIOIICH cpeJie;
OCYIIIECTBJIATH OTOOpP HCTOYHMKOB wuH(popmarmu B VHTepHeTe B
COOTBETCTBHHM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIINXCSl 3HAHUW W IMYTEM CPaBHEHHS PA3IWYHBIX HCTOYHHKOB
BBIICNISATh HMH(OpPMALIMIO, KOTOpas SABIAETCS NPOTUBOPEUUBOU WITU
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHUil  HAay4YHO-
HOMYJISIPHYIO JTUTEPATYPY (HU3MUECKOTO COJEpPKaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu  VHTepHer, Biamerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUsl MHPOPMALUU U3 OJHON
3HAKOBOW CUCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KpPAaTKHUE MHUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNaTh KpaTKUE COOOIIEHUS O pe3ylbTaTrax
NPOEKTOB WM Y4YeOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIB30BaTh M3YYCHHBI TIOHATUWHBIA ammapar Kypca (U3UKH,
COIPOBOK/IaTh BBHICTYIICHHUE MPE3CHTAILIUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJ[auaMH,
CIEIUTh 3a BBIMOJHEHHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B  JIEITEIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHIly oOyueHuss B 8 KJiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JNBH)KEHUE aTOMOB M MOJIEKYJI, arperarHple COCTOSIHUS BEILECTBA,
KPUCTAIUTHYECKUE U aMOp(HBIC Tea, HACHIIIICHHBI U HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3[yXa, TEMIIEpPATypa, BHYTPEHHSS SHEPrus,
TEIUIOBOM  JBHUIaTellb, JJEMEHTApPHBIA  JJIEKTPUYECKHM  3apsif,
3JIEKTPUYECKOE TI0JI€, NPOBOAHUKMA W AUIJIEKTPHUKH, MOCTOSHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;



pasnuuath siBJICHUs (TEIJIOBOE pacHIMpeHue U cxaTue, Terionepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAuMBAaHUE, KANWUISIPHBIE  SIBJICHMS,
ncrnapeHue, KOHJICHCAIIUS, TIJIABJICHUE, KPUCTAIN3ALUS
(oTBepAEBaHUE), KHUIEHUE, Termonepenaya (TEIJIONPOBOJHOCTD,
KOHBEKIIMSI, U3IyUCHHE), HICKTPU3AIUs TEJ, B3aUMOICHCTBUE 3apsJIOB,
JNEeUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBUE MAarHUTOB, ICICTBUE MATHUTHOTO MOJISI HA IPOBOJAHUK
C TOKOM, DJIGKTPOMAarHUTHAasT WHAYKIMS) 1O ONHCAHUIO HX
XapakTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIE€MOHCTPUPYIOLIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBJICHUE W3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’KarolleM MHUpE, B TOM uuciie (U3UYECKUE SIBIICHUSI B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHE W KaNWUISIPHBIE SBJICHUS B TPHUPOJE,
KpUCTaUlbl B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHHE BOJIOEMOB,
MOpckue Opusbl, oOpa3oBaHHE pPOCHl, TyMaHa, WHes, CHera,
JJIEKTPUYECKUE SIBIEHUS B arMocdepe, IJIEKTPUYECTBO KUBBIX
OpraHM3MOB, MAarHUTHOE Tiojie 3eMiid, Jpeid TMoJCcoB, POJb
MarHMTHOTO TOJISI JJIsl )KU3HU Ha 3emJie, MOJISIPHOE CHUSIHUE, TIPU 3TOM
NepPeBOAUTh  NPAKTHUECKYI0  3aJady B yueOHYI,  BBIJCTATH
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKHN) (PU3UUYECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
UCTIONB3Ysl  (U3MYECKUE BEIUYWHBI (TeMmreparypa, BHYTPEHHSS
SHEprus, KOJWYECTBO TEIUIOTHI, YJEJIbHAs TEIUIOEMKOCTh BEIECTBA,
ylenbHas TEIUIoTa IUIABJICHUS, yJeJdbHas TeIuioTa MmapooOpa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHusl TOIUIMBA, KOI(PPUIUMEHT MOJIE3HOTO
NEUCTBHS TEIUIOBOM MAIWHBI, OTHOCHUTEJbHAsI BIIAXKHOCTH BO31yXa,
ANEKTPUYECKUI 3apsii, Cuja TOKa, OJJIEKTPUUYECKOE HAaIpsKEHUE,
CONPOTUBIICHUE MPOBOJAHUKA, YIEIbHOE COINPOTUBIECHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JEKTPUUYECKOTO TOKA), TIPU ONMMCAHUH MTPABUIHHO
TPAKTOBAaTh (PU3UUECKUI CMBICI UCTIONB3YEMbIX BETUYNH, 0003HAYCHUS
U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCII0JIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHMSI  BELIECTBA, MPHUHIMI  CYNEpPHO3UIMU  Toned  (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHWs 3apsana, 3akoH Oma miid
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, NIPU
ATOM JaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUCHIBATH €T0
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PpU3MYECKHE TPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE€  CUTyallUd  MNpPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJISITH IPUIMHHOCIICICTBEHHBIE CBS3U, CTPOUTH O0BsicCHEHHE U3 1—2
JIOTUYECKUX II1aroB ¢ OMOPOi Ha 1—2 M3YYEHHBIX CBOMCTBA (DM3UUECKUX
SIBJIICHUN, (DU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemate pacuy€THbIC 3aJa4ud B 2—3 JIEMCTBUS, HMCIOJIb3Yys 3aKOHBI M
dbopMyItbl, CBS3BIBaIONIE (PU3NUECKUE BEIUYHMHBI: HA OCHOBE aHAINA3a
YCJIOBHS 3aJ]a4Ml 3alIMChIBATh KPATKOE YCIIOBHE, BBISBIISATH HEJIOCTATOK
JAHHBIX JJIsI pEeUIeHus 3a/laud, BBIOMpATh 3aKOHBI M (POPMYIIBI,
HE0OXOoauMbIE JJIsi €€ pelIeHUs, TPOBOJUTh PACUEThl U CpPaBHUBATH



MOJIy4YCeHHOE 3HA4YeHHE (PU3MYECKOW BEJIMYMHBI C U3BECTHBIMU
JTAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(pU3HYECKUX METOO0B, UCIOJIb3Yys OMHMCAHUE UCCIEIOBAaHUS, BBIIEIAThH
pOBEpsiEMOE MPEINOJN0KEHHE, OLICHUBATh IPABUIBHOCTh MOPSAKa
IPOBEJICHUS UCCIIEAOBAHMS, 1€TaTh BBIBOJIBI;

NPOBOAUTL OMBITHl TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
¢u3ndecKkux CBOWCTB Ten (KamWUISApHBIC SIBJICHHS, 3aBHCHUMOCTD
JaBJIEHUS BO3JlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTU Mpolecca
OCTBIBaHHS M HArpeBaHus NpPU M3JIYyYEHUU OT IBETa H3Iydarouiei
(moryomaromnie) MOBEPXHOCTH, CKOPOCTh HUCHApeHHs BOJbBI  OT
TEMIIEPATyphl JKUJIKOCTU W IJIOLAU €€ MOBEPXHOCTH, DJIEKTpU3AIUSL
TE1 W B3aUMOJICMCTBHE OJIIEKTPUUYECKHX 3apsoB, B3aHUMOJICHCTBUE
MIOCTOSIHHBIX MarHWTOB, BU3YyaJU3alllsi MarHUTHBIX MOJIEH IMMOCTOSTHHBIX
MarHuTOB, JICHCTBUS MAarHUTHOTO TIOJISI HA TMPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBUraTeNsi OCTOSHHOTO
TOKa): (OPMYIHpPOBATH MPOBEpPSIEMbIE MPEAMNOIOXKEHU, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYy/I0BaHMSI, ONMMCHIBATH XOJ| OMBITA
1 (GOPMYITHPOBATH BEIBOJIBI;

BBITMIOJIHATE ~ TPSIMBICE  HM3MEPCHHSI TEMIIEPATypbl, OTHOCHTEIIbHOMN
BJIQKHOCTH BO3/yXa, CWJIbl TOKA, HAMpPSHKEHHUS C HCIOJIb30BAaHUEM
aQHAJIOTOBBIX MPUOOPOB M TATYUKOB (DM3UYCCKUX BEIIMYWH, CPABHHBATH
pe3yabTaThl  M3MEpPEeHWH ¢ y4€TOM  3aJlaHHOW  aOCOJIFOTHOM
MOTPEIIHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PM3HUECKON BETMYMHBI
OT JpYrol ¢ HCMONB30BAHUEM IMPSMBIX HM3MEPEHHUI (3aBUCUMOCTh
CONPOTHUBJICHHS] MPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJAH IMONEPEUHOTO
CEUYECHMs] U YJEJIHHOTO CONMPOTUBIICHUS BEIECTBA MPOBOJAHHUKA, CHIIBI
TOKa, WAYUIETO Yepe3 MPOBOJHUK, OT HAMpPsDKEHHS Ha TPOBOJHUKE,
UCCJIEIOBAaHME TMIOCJIEIOBATEILHOTO W TApAJJIENIbHOTO COSTUHEHUN
IPOBOJAHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIEys] IPEJIO)KEHHOMY TUIaHy, (PUKCUPOBAThH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHJE TaONHIl U TpaduKoB,
JIeaTh BHIBOIBI 110 Pe3yIbTaTaM UCCIIEeI0BAHMUS;

POBOAUTH KOCBEHHBbIC M3MEpEeHHs (DU3MYECKUX BeIW4HuH (yaeiabHas
TEIUIOEMKOCTh BEIIECTBAa, COMPOTUBIEHHWE IMPOBOJHUKA, paboTa u
MOIIHOCTh DJIEKTPUYECKOTO TOKA): TNIAHUPOBATh U3MEpPEHUs, cOOUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYys MPEIOKECHHON MHCTPYKIIUH,
Y BBIUMCIISTH 3HAUYCHUE BEJTUYHHBL;

coOmoaTh TpaBWiIa TEXHUKH Oe3omacHoCTH Tmpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTh MPHUHIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA WX OMUCaHUSA (B TOM YHCIIE:
CUCTEMa OTOIICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETp, CUETUUK IICKTPUUECKOU DHEPTHH, IIICKTPOOCBETHTEIHHbBIE
puOOoPHI, HarpeBaTebHbIE ANEKTPONPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TPEJOXPAHUTENN, AICKTPOMArHUT, JJIEKTPOJBUTATEIb
MIOCTOSIHHOTO TOKA), HWCIOIB3ysS 3HAHUS O CBOMCTBaxX (PU3MUYECKHUX
SIBJICHUU U HE0OX0ouMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIHHBIC
npubOpsl TO CXeMaM U CXEMaTHYHBIM PHCYHKaM (SKHJIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATETH BHYTPECHHETO
CropaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JICKTPUUCCKUX
merneid ¢ TMOCIeOBATEIBHBIM W MapajuIeIbHBIM — COSIUHECHUEM
AJIEMEHTOB,  pa3iau4as  YCJIOBHBIE  OOO3HAYCHHS  DJIEMECHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOJIUTH TMPUMEPhl  (HAXOAWTh HWH(OOpPMAIMIO O MpuMepax)
NPAKTUYECKOTO HMCIIOJIh30BaHUS (DU3UICCKUX 3HAHWKN B MOBCEIHEBHOMN
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYCCKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 3I0POBbS U COOTIOACHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYIKAIOIIEH Cpe/Ie;
OCYIICCTBIISITh TMOUCK HWHMOpPMAIUU (PU3HUECKOTO COJACpKAHUSI B
WNuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH W IMyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX WCTOYHHUKOB BBIACIATH HWH(OpPMAIUio, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh TIPU  BBITIOJIHGHWHM  YYCOHBIX 3aJaHUNl  HAy4YHO--
NOMYJISAPHYIO JIUTEPATYPy (HU3UYECKOTO COJCPIKAHMS, CIPABOYHBIC
MaTepHalibl, pecypchl cetd  MHTepHer, BiageTb npuUéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMA U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBCHHBIC NMMCHMEHHBIC M KPAaTKHE YCTHBIE COOOINCHMUS,
0000mass uHGOPMAIMI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
colepkaHWs, B TOM 4YHCIE NYOJMYHO TPEACTABIATh PE3YIbTAaThl
NPOSKTHOW WM  HMCCIIEIOBATEILCKON  JCATEIBHOCTH, TIPH 3TOM
IPaMOTHO MCIOJIb30BaTh HW3YYEHHBIM MOHSITHMHBIA ammapar Kypca
($uU3HKHU, COMPOBOXK/IATH BBICTYIICHUE MTPE3CHTALIUECH;

IpU BBIIOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3NUYECKUX
MPOLIECCOB paclpenesTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIEIUTh 32 BHITIOJIHEHUEM IUTaHA JAeHCTBUM
U KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHHWBATh COOCTBEHHBIN BKIIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy oOy4yeHUs B 9 Kiiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM |

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MarepualbHas TOYKa,
TPAeKTOPHUS, OTHOCUTEJIBHOCTH MEXaHUYECKOr 0 JIBUKEHUS,
nedopmarus (yrnpyras, IiIacTU4ecKas), TPEHUE, EHTPOCTPEMHUTEIIHHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPETpy3KH, LUEHTP TKECTH, aOCOIIOTHO
TBEPAOE TENO, LEHTP THKECTU TBEPAOrO TEja, pPaBHOBECHUE,
MEXaHWYeCKHe KOJieOaHWS W BOJHBI, 3BYK, MH(MPA3BYK M YIbTPa3BYK,
3JICKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHI  UCIYCKaHUS U
norjomeHus, anbda, 6era- U ramMma-u3IydeHUs, U30TONBI, SACpHAS
DHEPIeTUKA;

pa3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEITHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMXCHHE, CBOOOIHOE
MaJeHUe  TEJ, PaBHOMEPHOE  JBWKEHHE 1O  OKPYKHOCTH,
B3aMIMOJICHCTBHE  TEJ, pPEAKTUBHOE JBWIKEHHUE, KoJieOaTeIbHOE
JIBUKEHUE (3aTyXarollFe W BBIHYXKJECHHBIE KOJeOaHMs), pPE30HAHC,
BOJIHOBOE  JIBUJKCHHE, OTpaX€HUE  3BYKa, MPSMOJIMHENHOE
pacupoOCTpaHEHUE, OTPAXKEHUE U NPEIOMIIEHHE CBETA, MOJHOE
BHYTpPEHHEE OTpPa)KEHHE CBETa, Pa3JIoKEHUE OEJoro CBeTa B CIEKTP U



CJIOK€HHME CIIEKTPalIbHBIX IIBETOB, JUCIEPCUSI CBETA, €CTECTBEHHAas
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa HU3IyUCHHUS)
10 OINHUCAHUI0O HUX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBIICHUE U3YUYEHHBIX (U3NUECKUX SBICHUM B
OKpyKarolieM mupe (B TOM uwuciie (GU3NYECKHUE SIBJICHUS B MPUPOJIE:
OPWIMBBI W OTJIUBBI, JABWXKeHHE I[UIaHeT COJHEYHOM CHCTEMBI,
pEaKTUBHOE JBWI)KEHHE S>KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPACCHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO,
[[BETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, OMOJIOTHUECKOE JCHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOTO U PEHTTCHOBCKOTO  M3JIyYEHUM,
€CTEeCTBCHHBIM  paguOaKTUBHBIMN  (OH,  KOCMUYECKHE  JIy4H,
paIMOaKTUBHOE M3Jy4YCHHE TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
PaIMOAKTUBHBIX W3JIYYEHUW HaA OpraHuW3M 4YeJIOBEeKa), MpPU ITOM
NepPEeBOAUThL  NPAKTUUECKYI0  3aJady B yueOHYI,  BBIJCTATH
CYILIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tl U (UIWYECKHE SIBJICHUA,
UCTIONB3Ysl (pU3NUecKue BETUYWHBI (CPEIIHsISi U MTHOBEHHAsT CKOPOCTH
TeJa TP HEPAaBHOMEPHOM JIB)KCHUH, YCKOPEHUE, NTEpEMEIIICHHE, MY Th,
yrjaoBasi CKOPOCTb, CHJIa TPEHUS, CUJa YIPYrOCTH, CHJIa TKECTH,
YCKOpeHHe CBOOOAHOrO MaJEeHUs, BEC TeJla, UMIIYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHM4YECKas paboTa M MOIIHOCTh, MOTCHIIMAIbHAS JHEPrus
TeJa, TMOJHITOrO HaJl TTOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAS YHEPTHUS
CKATOM TPYKUHBI, KUHETUYECKas HHEpPrus, IOJHAas MEXaHH4YecKas
SHEPrus, MEPHUOJ U YacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEIb MPEIOMIIEHUS
Cpenbl), MpU OMUCAHWU TMPABWIBHO TPAKTOBATh (PUIWUYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUS M EIUHUIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHHUS U TPOIECCHI,
UCIIOJIb3YSl 3AKOH COXPAHEHHS SHEPIrUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHUUIT CYNEPHO3ULUHA CUJI, NMPUHIMUI OTHOCUTENbHOCTU [ 'anunes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAYKEHUS U
NPEJIOMJICHHUSI CBETA, 3aKOHbI COXPAHEHUsS 3apsAIOBOIO U MacCOBOIO
yucea TMpU  SANEPHBIX peaklUHsX, HpU OSTOM J1aBaThb CIOBECHYIO
GbOopMyNnHpOBKY 3aKOHA M  3alMCHIBATh €r0  MaTEeMaTHYECKOEe
BBIPAKEHUE;

OOBSACHATHh (PpU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIEC U B
KOHTEKCTE  CUTyallUd  MNPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JOrM4ecKuX MIaroB C ONOpOM Ha 2-3 W3y4YEHHBIX CBOMCTBA
buznuecKuX SBICHUN, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;
pemarh pacy€THbIC 3amadd  (OmMHMparImuecss Ha CHCTeMy u3 2-3
yYpaBHEHU), UCIHOJb3YyS 3aKOHbI W  (OPMYIbI, CBSI3BIBAIOIINE
¢usnueckre BETWYMHBI: HA OCHOBE aHaiIM3a YCIOBHUS 3aJlauu
3alUChIBATh  KPATKOE  YCIOBHUE, BBISIBIATH HEAOCTAIONIUE WU
M30BITOUYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMbIE
JUIS pelleHusi, MPOBOJAUTH pPAcy€Thl U OIEHUBATH PEATUCTUYHOCTD
MOJIYYEHHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOIIU
(U3NYECKUX METOIOB, UCIONB3YSl OMHCAHUE MCCIETOBAHUS, BBIICTAThH
poBepsieMOe TMPEATOI0KEHHE, OLEHUBATh MPABHIBHOCTh MOPSAKA
MpOBEJCHHUS HCCIEAOBAaHUS, JeNaThb BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOJCHUI U OTIBITOB;

POBOAUTL OMBITHI TI0 HAOMIOACHUIO (PU3NYSCKUX SIBICHUH WU
(u3nUecKrX CBOWCTB Tell (M3yuyeHue BTOpPOro 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI SHEPTUH, 3aBUCHUMOCTh MEepruoAa KoieOaHUil Mpy>KMHHOTO
MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTATYIbl MaJbIX KOJIeOaHW, NPSIMOJIHMHEWHOE pacHpOCTpaHEHUE
CBETa, pas3joXXeHHe OeJIoro cBeTra B CIHEKTP, H3YYCHHE CBOWCTB
N300pakeHUs B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MMpeAMETa B
coOuparomieit TuH3e, HaOMI0JeHNE CTUIOIIHBIX U TUHEHYAThIX CIIEKTPOB
U3TYUYCHHSI): CaMOCTOSITENIBHO COOMpaTh YCTAHOBKY W3 H30BITOYHOTO
Habopa 000OpyHOBaHUs, OMHUCHIBATH XOJ OMbBITA M €ro Pe3yJbTaThl,
(bOopMyITMpPOBATH BHIBOIBL;

NPOBOAUTL TMPHU HEOOXOJWMOCTH CEpPUI0 TPSAMBIX H3MEpPEHUH,
OTpesieNisisi CpeAHee 3HAYCHHE W3MEpSIeMOl BeIHuuHbI ((POKyCHOE
paccrosiHue coOuparomieil JUH3bI), OOOCHOBBIBATH BHIOOp crocoba
u3MepeHus (M3MEepUTEIBLHOrO Mpudopa);

NPOBOJIUTh HCCIIEIOBAaHNE 3aBUCUMOCTEH (DU3MUECKUX BEITUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBHCHUMOCTD ITyTH OT BPEMEHU
NpY PaBHOYCKOPEHHOM JABI)KCHHU 0€3 Ha4aJIbHOW CKOpPOCTH, MepHoja
KoJie0aHUi MaTEMATHYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHMs CBETa OT yIJia MaJeHus U yIJa MpeIoMIIEHUsl OT yria
najieHus): TUTAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJYYEHHOW 3aBUCHMOCTH
(du3nuecKkrX BEIWYUH B BUJE TAOJUIl U TPaQUKOB, JAeNaTh BBIBOIBI IO
pe3ysbTaTaM UCCIIeIOBAHUS;

POBOAUTH KOCBEHHBbIC H3MEpPEHUs (PU3MUYECKUX BEIUYUH (CpEemaHss
CKOPOCTH ¥ YCKOPEHHE Tellda INPH DAaBHOYCKOPCHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOADPHUIIUCHT
TPEHHsI CKOJBKCHHS, MEXaHU4ecKass paboTa ¥ MOIIHOCThb, 4acTOTa U
nepuoj; KojaeOaHWi MaTeMaTHYeCKOTO U MPYKUHHOTO MAasTHHUKOB,
ONTHYECKasl CHJIa CcOOMparolel JIMH3bI, PaauOAKTUBHBIN (POH):
TUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY U
BBITIONHATh ~ M3MEPEHHUs, CIeAysd MPEUIOKEHHOW  HWHCTPYKIIUH,
BBIUUCTISATh 3HAYCHHE BEIUYMHBI W aHAIM3UPOBATH IOJYYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MMOTPEIHOCTH U3MEPEHNN;

coOmoaTh TpaBWiIa TEXHUKM Oe30omacHoCTH mpu  pabore ¢
1a060paTOpHBIM 000PYIOBAHHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKU HW3YYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepHaibHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOUCUHBIM MCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMma, HyKJIOHHAas
MOJIeNTb AaTOMHOTO SIpa;

XapaKTepru30BaTh MPHUHIIUIBI JEUCTBUS W3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPON Ha WX OmHcaHUs (B TOM YHCIIE:
CIUJOMETpP, NATYUKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, Nepuckom, ¢oToanmapar, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOT, JO03UMETpP, Kamepa BuibcoHa), MCHONB3Yys 3HAHUA O



CBOMCTBaxX (U3MUECKUX SBICHUHA M HeoOXoaumble (U3MUECKUE
3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMbl M  CXEMaTHYHBIE pPHUCYHKH  HW3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILECCOB TPU PEUICHHH Y4eOHO-MPAKTUISCKUX
3a/1ay, ONTUYECKUE CXEMBI JIJISl MOCTPOCHUS M300paKeHUN B IIOCKOM
3epKalie U coOuparolel JMH3E;

OPUBOANTH TMPUMEPHl  (HaXoOuTh WHGOPMALKMIO O MpHUMepax)
NPaKTUYECKOTO HCIOJIb30BaHUsl (U3NYECKUX 3HAHWUH B MOBCEIHEBHOUN
KU3HU NI oOecreueHrs 0e30MacHOCTH MpU 00pallleHuH ¢ Mpudopamu
Y TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 30POBbS M COOTIOICHHS
HOPM 3KOJIOTHYECKOT0 TTOBEICHUSI B OKPY KaIOILEeH CpeJie;
OCYIIECTBIATh MOWCK WH(MOpManuu (UHYECKOTO COACPKAHUA B
WNuTepHere, caMocToATENbHO (QOpPMYNIHpYs TOMCKOBBIA  3arpoc,
HaXOIWTh  TYTH  ONpPENENCHUS  JOCTOBEPHOCTH  TONYYCHHOUH
UHPOpPMAIIMM HAa OCHOBE HMEIOIIUXCS 3HAHUH W JOTOJTHHUTEIHHBIX
MCTOYHHKOB;

UCTIOJh30BaTh MpPH  BBHIMOJIHCHWHM YYEOHBIX 3aJaHWil  HAYYHO-
HNOMYJISIPHYIO JUTEPATYpy (U3MUECKOTO COJEpKaHMs, CIPABOYHbBIC
MaTepuaibl, pecypchl cetd  WHTepHeT, BIaAeTh NpuéMamu
KOHCIICKTHPOBAHUS TEKCTa, MPeoOpa3oBaHuss WHPOPMAIMU W3 OJHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MTMCHMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
MHPOpPMAIMN U3 HECKOJIBKUX MCTOYHMKOB (PU3UUECKOIO COJEpKaHUS,
yOJIMYHO HpEeCTABIATD pe3ybTaThl POEKTHOU 170071
UCCIIEZIOBATEIBCKON NEATENbHOCTH, IPU 3TOM IPaMOTHO MCHOJIb30BaTh
U3yYEHHBIM TOHATUMHBIA ammapaT H3ydyaeMoro paszaena (U3MKU U
COIIPOBOXK/1aTh BBICTYIJICHUE Mpe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH
ayJUTOPHUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmmuecTBo yacos
Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LM(PPOBbIE)
KoHTpoJbHbIE IIpakTH4eckue
1/ | ¥ TeM NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI

Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOIIEr0 MUpa

1.1 dusuka - Hayka 0 IpUpoJie 2 bubmorexa HOK
) YK PHPOA https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 (6))
HBHHCCKHIE BEJMHHIbL 2 1 https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAYYHBIN 5 1 bubnuoreka [JOK
' METO/I IO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHbIe CBEJICHUS 0 CTPOEHUM BelllecTBA
bu6mmoreka [IOK

2.1 C
TpoerHe Betnectsa 1 https://m.edsoo.ru/7f416194

JBmxenue u

2.2 B3auMOJENCTBUE YaCTU 2 1 bubmmorexa IIOK
' A t https://m.edsoo.ru/7f416194
BEleCTBA
53 ArperaTHble COCTOSHUS 5 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
Utoro mo pazneny 5

Pa3nen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl



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

bubnuoreka [IOK

3.1 M
CXAMHICCKOT ABHACHHC 3 https://m.eds00.ru/7f416194
3.9 Wuepuus, macca, 4 bubnuorexa [JOK
' [JIOTHOCTh https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. B
1. BRIRT il 14 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3nen 4. [laBinenune TBEPABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenue. [lepenaya

41 JTABJICHUS TBEPABIMU 3 bu6moreka [IOK
' TeTaMHU, KUAKOCTAMHA U https://m.edsoo0.ru/7f416194
rasamu
bu6moreka [IOK
4.2 Jlasiere xuKocTH 5 https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 A
TMOC(epHOE AaBeHHe 6 https://m.edsoo0.ru/7f416194
JleiicTBUE KUAKOCTH U T'a3za
4.4 Ha MOTPpyKEHHOE B HUX 7 bubmorera [JOK
' Py https://m.edso0.ru/7f416194
TEIO0
Hroro mmo pasneny 21

Pazgea S. Pabora u MOIIHOCTB. JHeprus

bubnmoreka [JOK
> Paboma womocty > https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubnmoreka LIOK

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



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

bubnuoreka [IOK

5.3 MexaHuueckasi SHEpTHsI 4 1
https://m.edso0.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO
68 12

YACOB I10 ITPOT'PAMME



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

8 KUIIACC

HaumenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paszgea 1. TensioBble siBjIeHUst
11 CtpoeHnue u CBOICTBa . bubnuotexa [JOK
' BEIIECTBA https://m.edso0.ru/7f4181ce
bu6moreka [IOK
1.2 T
CILIOBLLE LPOLECehl 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
DJIEKTPUYECKHE 3aPSAJIbI.
2.1 3apsoKeHHBIE TENIa U UX 7 1 bubmmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMO/IeiiCTBIE
IlocTosHHBIH bubnuorexa [JOK
2.2 . 20 1 7 :
AIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M e
ATHITTHBIC ABICHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro o paszneny 37
PesepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KUIIACC

HauMeHoBanue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paznen 1. Mexanuueckue iBJIeHUS
Mexanndeckoe
1.1 BIDKEHNE U CIIOCOOBI 10 1 bubmmorexa TOK
) a https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bu6moreka [IOK
1.2 BzanmoneiictBue Te
MMOACHCTBIE T 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aK0OHBI COXpaHEHUS
p 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckne Ko.J1e0aHUsS X BOJHBI
51 Mexannueckue 7 3 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
MexaHU4eCKHE BOJTHBI. bubmuorexa [JOK
2.2 8 1 3 )
3ByK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
DNEeKTPOMarHuTHOE Bu6 OK
31 Hole 1 6 5 nommoreka 1

QJICKTPOMAIrHUTHBIC

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

BOJIHbI

Hroro mo paznueny 6
Pazjnen 4. CBeToBbI€ SIBJIEHUSA
41 3aKOoHBI 6 bubnuorexa [JOK
' PacIpoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
49 JIuH3BI 1 OITUYECKHE 6 bubnuotexa [JOK
' pruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 bu6mmoreka [IOK
' CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 5. KBaHnToBBI€ SIBJICHUS
Ucnyckanne n
5.1 TIOTJIOIIICHUE CBETA 4 Bu6mmorexa [IOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CtpoeHue aTOMHOTO 6 bubnuoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 |
/ICPHBIC peaKitH / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. IloBTopurtenbHo-0000 a0 MOAY/Ib

6.1

IToBTOpEeHnue n
00o61ieHne
coJiepyKaHus Kypca

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

¢u3uku 3a 7-9 kiacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos
DJIeKTPOHHbIE
IIpakTH4eckue
Ne [ara uupposeie Hcnouab3oBanue
Tema ypoka KonTtpoabHbie | padoThl
n/n Bcero " u3ydenusi | obOpa3oBaTesibHbIE 000pyI0BaHUSA
paboThI CIONB3OBAHNC pecypenl «Touka Pocra»
000py0BaHUS
TOYKH POCTa
1 ®du3nKa — Hayka O MPUPO/IE. 1
SBnenus npupopl
dusnueckre BeIMIUHBI U UX
2 n3mepeHue. TouHOCTh 1 1
MOTPEITHOCTh U3MEPEHU.
JlabopaTtopHas pabota Nel
3 “OnpeneneHue [EeHbI ACICHUS 1 1
HM3MEPUTEIIBHOTO Mprudopa’”.
MeToapl HAy4HOTO MO3HAHUS.
4 Onucanne pU3NIECKUX SABICHUN C 1 bubnuoreka [JOK
noMoIbo Moaenei. dusuka u https://m.edsoo.ru/ff09f72a
TEXHUKA.
Crpoenue BemectBa. OMBITHL,
5 JIOKa3bIBAOLIUE JUCKPETHOE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIlleCTBA
6 Jlaboparopnas padora Ne 2 1 1
“OnpeneneHue pa3sMepoB MAIBIX TET .
7 JIBHKEHNE MOJIEKYIL. 1 bubnuorexa LIOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

https://m.edsoo.ru/ff0a013e

B3anmopeiictBre MOJIEKyIIL.

8 Juddy3us B ra3ax, KUJAKOCTIX H
TBEPABIX TEaX.

ArperatHbie COCTOSIHHS BEIIECTBA.

9 CBoiicTBa ra3oB, KUJIKOCTEN 1
TBEPABIX TEI.

10 3auér no teme: «llepBoHavanbHBIE bubnuotexa [JOK
CBEJICHUS O CTPOEHUU BEIIECTBA» https://m.edsoo.ru/ff0a0378
Mexannueckoe OBUKEHHUE.

11 PaBHOMEpHOE U HEpAaBHOMEPHOE brbmorexa [TOK

P P P https://m.edsoo.ru/ff0a05c6
JIBYOKCHUE
bu6mmoreka [IOK
12 Cxkopoctb. EquHUITBI CKOPOCTH
p JUAHITL p https://m.edsoo.ru/ff0a079c
13 Pacuer mytu u BpeMeHU ABMKEHUS Bubnmorexa [JOK
yr p a https://m.edsoo.ru/ff0a0ae4

14 HNuepuusa. Macca — mepa bubnuoreka [JOK
WHEPTHOCTH TeN https://m.edsoo.ru/ff0a0c10

15 JlabopaTopnas pabora Ne 3 “U3mepenne
Macchl Tejla Ha PhIYaKHBIX Becax’’

bubmuoreka [JOK

16 [InmoTHOCTH BeliecTBa.

B https://m.edsoo.ru/ff0a0fee

17 JIaboparopHas pabota Ned
“Usmepenne o6béma Tena”

18 JIaGoparopHnas pabota Ne5

((OHpe,[[eJ'ICHI/IC IIJIOTHOCTHU TBépI[Ol" o



https://m.edsoo.ru/ff0a013e
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

TCIa»

19

Pacuer maccel M 00bEeMa TeJa 110 ero
IINIOTHOCTHU

20

Pemenne 3amau mmo
TeMaMI«MexaHI/I‘-ICCKOC JABUXXCHUC),
«Maccay,"lImoTHocTh BemecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a123c

21

KonTpomasHas paborta no Temam:
«MexaHn4ecKoe JBUKCHUCY,
«Maccay, "IInoTHOCTE BemiecTBa"

22

Cuna. SBnenue tsaroresnsa. Cuia
TAXKECTH.

23

Cuna ynpyroctu. 3akoH ['yka.

24

JlabopaTtopnas pabota Ne6
«M3yueHue 3aBUCUMOCTH
pacTspxeHus (aedopMariim)
MPYKUHBI OT MPUIIOKEHHOMN CUJTBL.
N3mepenue xECTKOCTH.

25

CBs3b MEXKY CUJION TSXKECTH U
Mmaccoi Teaa. Bec Tena.

bu6moreka [IOK
https://m.edsoo.ru/ff0al778

26

Jlunamomertp. JlaboparopHas pabota
Ne7 “I"'pagynpoBaHue NpyKUHbI U
HU3MEpPEHHE CUJI TMHAMOMETPOM ™.

bubmuoreka [JOK
https://m.edsoo.ru/ff0al8cc

27

Cua TsDKeCcTH Ha APYTrux IJIaHCTax.
duznueckue XapaKTCPpHUCTUKU
IIJ1aHCT

Bbubanoreka IIOK
https://m.edsoo.ru/ff0a1502

28

CnoxeHue ABYX CHJI, HAITPaBJICHHBIX

Bbubanoreka LHIOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502

10 OJHOM MPSIMOM.
PaBHoOelicTBYIOIIAsA CHIT

https://m.edsoo.ru/ff0ala70

Cuna tpenus u e€ Buapl. Tpenue B

29 o1 1 Te . bubanoreka I[IOK
IIPUPOJE U TEXHUK
pHp https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota Ne§
«M3yueHne 3aBUCUMOCTH CHJIBI Hcnonp3oBaHne
butnnoreka IIOK
30 TPEHUS CKOJIbKEHHUS OT CHJIBI 000pyI0BaHUS
https://m.edsoo.ru/ff0alcc8
JTABJICHUS U XapaKTepa «Touka Pocra»
COTIPHKACAIOIIIUXCS TTOBEPXHOCTEM»
Pemenue 3agaq mo remam: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoreka [IOK
cum, «Cunbly, «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHIT»
KonTtponbHas paboTa mo Temam:
39 «Bec Tenay, «I'paduyeckoe
H300pakKeHUE CHIDY,
«Cunpi»,«PaBHOICUCTBYIOIIAS] CHUIT»
Hcnonp3oBaHue
JHasnenue. CriocoObl yMEHBIIICHHUS 1
33 e THUCHIS JIABCHIN bu6moreka [IOK 000pyI0BaHUS
yB https://m.edsoo.ru/ff0a20a6 | «Touka PocTtay
34 JlaboparopHas pabotaNe9 “U3smepenne
JaBJICHUS TBEPIOrO TENa HA Onopy”
JlaBieHwne raza. 3aBUCUMOCTD Hcnons3oBaHue
N bubmuoreka [JOK
35 JaBJIEHH ra3a oT 00bEMa, 0060pynOBaHUS

TeMIepaTyphbl

https://m.edsoo.ru/ff0a2376

«Touka Pocta»



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs TBEPABIMU

36 TeJIaMU, KUIKOCTSIMHU U ra3aMu bubmorexa HOK
2 U ' https://m.edsoo.ru/ff0a25b0
3akon [lackains
JlaBneHue B )KUJKOCTH U Tase, Hcnonbs3oBanue
37 BBI3BAaHHOE JIEHCTBUEM CHJIBI bubnuorexka [JOK 0060py0BaHUS
TSKECTH https://m.edsoo.ru/ff0a2718 | «Touka Pocta»
Pemenue 3amau o teme «/laBnenue
B JKHJIKOCTH U Ta3e. 3akoH [lackamnsay, bu6mmoreka [IOK
38 0,5
KpaTKOBPEMEHHASI KOHTPOJIbHAs https://m.edsoo.ru/ff0a2826
pabora.
bu6moreka [IOK
39 Coobmarormmecst coc
TIAOIIHEEA COETAS https://m.edsoo.ru/ff0a2970
Bec Bo3myxa. AtmocdepHoe Ucnonb3zoBanue
40 aBneHue. Atmocdepa 3emin 1 bubmmorera LOK 0060pyaOBaHUS
.
8 . p https://m.edsoo.ru/ff0a2b5a
MPUYXHBI €€ CYIIECTBOBAHUS «Touka Pocra»
m N3mepenue atmochepHOTro bubnuoreka [IOK
naBiieHusi. OnbIT Toppuyery. https://m.edsoo.ru/ff0a2da8
Ucnosb3zoBanue
bapomerp-anepounn. AtmocdepHoe bubnuoreka [JOK
42 000pyI0BaHUS
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
«Touka Pocta»
43 ManowmeTtpsl. [lopiineBoit
YKUJIKOCTHBIM HacoC
bubmuoreka [JOK
44 IMuppaBnuueckuii mpecc.
P P https://m.edsoo.ru/ff0a3136
KonTponpHas paboTa mo
45 P P 1

TeMeZ«Z[aBJ'ICHI/IC TBECPABIX TCII,



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136

JKUAKOCTEN U ra3oBy

JlelicTBUE )KUJIKOCTH U Ta3a Ha

Hcnoab3oBanue

46 or €HHOE B HUX TEJIO bubnnorexa LJOK o0opyoBaHus
) Py
Py https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia «Touka Pocra»
47 Pemenne 3amau o
TeMe:” ApxumezoBa cuia’
JlabopaTtopnast pabota Nel0
48 «OmnpeneneHue BhITATKABAIOIIECH bubnuoreka [IOK
CWJIBIL, JIEMCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MTOTPYKEHHOE B KHUIKOCTh)
49 IInaBanue Ten bubmmorexa TJOK
’ https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast padotaNel 1 mo Teme
50 ”BrIssCHEHHE YCIOBUH IJIaBAHUS bubmmorexa [JOK
] ’ . https://m.edsoo.ru/ff0a3514
Teja B )KUIKOCTH .
51 [TnaBanue cynoB. Bo3nyxormiaBanue.
Pemrenne 3amag mo remam:
52 «[InaBanue cym0B. ApXumenoBa
cuna. Bo3nyxomnaBanue»
KonTtponpHas padoTa no
53 teme:«llnaBanue cynos.
ApxHuMenoBa cuiIa.
BoznyxomnnaBanue.
bu6mmoreka [JOK
54 Mexanuueckas padorta
p https://m.edsoo.ru/ff0a3f82
55 MomrHocTh. EAUHUIIEI MOIIIHOCTH bubmnoreka IIOK



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3f82

https://m.edsoo.ru/ff0a3f82

IIpocTelie MexaHu3Msbl. Pryar.

56
PaBHOBecue cui Ha peruare.
S7 MOMEHT CHUJIBI.
Poruaru B Texuuke, ObITY U TIPUPO/IE.
JlabopaTtopnast pabota Nel2 bubnuotexa [JOK
58 0,5
«BpIsICHEHUE YCIIOBHSI pABHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray
59 Pemenne 3amay no teMe «Y CI0BHA butmnoreka IIOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
60 brnoxku. “3onotoe mpaBuiio”
MEXaHUKH.
61 Koaddumnuent monesnoro aecTeus
MEXaHHU3Ma.
JlabopaTtopHnas pabota Nel3
62 «Onpenenenue KIIJ] HakoHHO#M 1
IJIOCKOCTH
63 Oueprus. [loTenunanbHas u bubnuoreka [IOK
KMHETUYECKasl SHEPTHUsl. https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYEeCKOM bubmnoreka IIOK
SHEPruu https://m.edsoo.ru/ff0a4360
65 Pemenue 3amay no
Temam:”’PaboTa.MontHoCcTh DHEpPIrHs.”
66 KonTponpHas pabota no teme

«PaboTa 1 MOIIHOCTH. DHEPTrHs»



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67

BIIP no ¢usuke.

68

[ToBTOpEHME NPONIEHHOTO
Marepuania 3a Kype 7 Kiacca.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

12 .5




8 KUIIACC

KoaunuecTBo 4acoB

Ne Jara DJIEKTPOHHBIE HH(PPOBBIE Hcnonb3oBanue
Tema ypoka KonTposabubie | IlpakTnueckue
n/n Bcero 6 P u3ydeHusi | odOpa3zoBaTesibHbIE PeCypPChl 000py10BaHUs
PaooThI PadoThI «Touka Pocray
TermoBoe IBIKEHUE. Hcnonp3oBanne
1 Temmnepartypa. 1 000pyI0BaHUS
BuyrpeHnnss sHeprus. «Touka Pocra»
5 CnocoObl H3MEHEHUS 1 bu6mmoreka [IOK
BHYTPEHHEHN HEPrUu. https://m.edsoo.ru/ff0a5c60
3 Bunael Terionepenayu. 1 bubanoreka IIOK
TermmonpoBOHOCTE. https://m.edsoo.ru/ff0a6412
4 Konpekuwms. M3mydyenue. 1
KonndecTBo TEMIOTHI.
5 Enunaunner koaudecTBa 1 bub6mmoreka [IOK
TEIUIOTHL. Y AeNIbHAs https://m.edsoo.ru/ff0a6976
TETIOEMKOCTb.
Pacuér konmnuecTBa
TETUIOThI, HEOOXO0MMOTO Hcnonws3oBanue
6 JUTsl HAarpEeBaHMS TeJla Ui 1 060pynoBaHUS
BBIJICISIEMOTO UM TIPH «Touka Pocra»
OXJIAXKICHHH.
YpaBHEHHUE TEIIJIOBOTO
7 Oamanca. TermmooOMeH 1 1 bubmorexa IIOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE.
8 JIaGoparopHas pabotaNel 1 1 bubnuoreka [IOK HcnoJsip30Banue



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

"CpaBHEHUE KOJIUYECTB
TEIUIOTHI MIPH
CMEIIMBAHUH BOJIBI
pasHoil Temneparypb!"

https://m.edsoo.ru/ff0a6a98

000pya0BaHUS
«Touka Pocta»

JlaboparopHas paboTa
Ne2 "U3smepenue
YAEIbHOU TETIOEMKOCTH
TBEPIOTO TEena"

bubmmoreka [HOK
https://m.edsoo.ru/ff0aébb0

Hcnoab3oBanue

000pYyIOBaHUS
«Touka Pocrtay

10

OHeprus TOILINBA.
ViensHasa TemioTa
CrOpaHus

bubmmoreka [HOK
https://m.edsoo.ru/ff0a7b5a

11

3aKOH COXpaHEHUs U
IIPEBpAILEHUs SHEPTUH B
MEXaHUYECKUX U
TEIUIOBBIX MPOLIECCAX.

12

KontponpHas padota Nel
no teMe:” TenoBbie
SIBJICHUS .

13

Al"pel"aTHbIC COCTOsAHUA
BemiecTBa. [1naBpiaenue u
OTBCpPJACBAHUC.

bubanorexa IHIOK
https://m.edsoo.ru/ff0a71d2

Hcnoabp3oBanue

000pyI0BaHUS
«Touka Pocta»

14

I'paduk nnaBnenus u
OTBEpICBaHU
KPUCTAIITMYECKUX TeTl.
VY nenbHas Temnora.
TJTaBJICHHUS.



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

15

JIaboparopHas pabota
Ne3 "Onpenenenue
YAEIbHOW TEIUIOTHI
TJIaBJIEHUA Jibaa"

Hcnoab3oBanue

000pyIOBaHUI
«Touka Pocta»

16

Pemrenne 3anau.
KparkoBpemennas
KOHTpOJIbHAs paboTa 1Mo
teMe:’HarpeBanue u
IJIaBJIeHUE Ten”

0,5

bubmmoreka [HOK
https://m.edsoo.ru/ff0a72fe

17

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

bubmmoreka [HOK
https://m.edsoo.ru/ff0a740c

18

Kunenne. Y aennnas
TEII0Ta
nmapooOpa3oBaHUs U
KOHJICHCAIIHH.
3aBHCHMOCTH
TeMIEePaTypbl KUTICHUS OT
aTMOC(hepHOTO TaBJICHUS

Bbubanoreka IIOK
https://m.edsoo.ru/ff0a786¢

Hcnoabp3oBanue

000pyI0BaHUS
«Touka Poctay

19

BnaxxnocTs Bo3myxa.
Pemenne 3agay Ha
OTpeieTICHUE BIAKHOCTH
BO3IyXa

bubanorexa IIOK
https://m.edsoo.ru/ff0a7628

20

JlaboparopHas pabota Ne
4 "Onpenenenue
OTHOCHUTEJIBHOM
BJI&YKHOCTH BO31yxa"



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

21

Pabora ra3a u napa npu
pacmupeHuu. JlBuraresnb
BHYTPEHHETO CrOpaHHUs.

22

[Taposas Typ6una.KI1/]
TEIJIOBOTO JABUTATENSL.
TenoBbie qBUTATENN U
3aIIHUTa OKPYKAIOIIEH
Cpenbl

bubmmoreka [HOK
https://m.edsoo.ru/ff0a7c7c

23

3aKOH COXpaHEHUs U
IIpEeBpaILleHUs SHEPTUU B
TCIJIOBBIX ITpOoLEccax

24

ITonroroBka K
KOHTPOJIBHOU padoTe 1o
TeMme " TeroBsie
sBieHMA. 3MeHenne
arperaTHbIX COCTOSIHHI
BemecTra"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

25

KontponpHas padoTa no
TeMe " M3meHeHne
arperaTHbIX COCTOSTHUI
BelecTna"

bubanorexa IHIOK
https://m.edsoo.ru/ff0a86ae

26

Dnektpuzarus Tei. /[Ba
poaa AEKTPUICCKUX
3aps/I0B

27

B3aumoneicrtBue
3apsKEHHBIX Tell. 3aKOH

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

Kynona

28 DNEKTPOCKOIL. bubnuotexa [JOK
DNEeKTPUYECKOE TOJIE. https://m.edsoo.ru/ff0a8ala
Hocuremn

29 AMEKTPUICCKUX 3aPS/IOB.

DneMeHTapHBIN 3apsij.
Crtpoenue atoma
[TIpoBoaHMKH 1

30 JUAJIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHUs https://m.edsoo.ru/ff0a8ef6
ANEKTPUUECKOTO 3apsiaa
DIIEKTPUYECKHI TOK,

YCJIOBHSI €T0
31 CYIIIECTBOBAHUSI bubmorexa TIOK
i ’ https://m.edsoo.ru/ff0a95a4
Uctounukn
ANEKTPUIECKOTO TOKA
DneKTpruYecKas 1erb U e¢
COCTaBHBIE YACTH.
. bubmunoreka IIOK
32 DIEKTPUYECKUIA TOK B
https://m.edsoo.ru/ff0a9838
METAJIIaX, JKUIKOCTIX U
rasax
JencTBus
bubnuorexa [JOK
33 ANEKTPUYECKOTO TOKA.
https://m.edsoo.ru/ff0a96b2
Hampasnenue Toka.
Cuna Toka. bubmmnoreka IIOK
34 0,5 11

JIaGopatopHas

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8bd6

pabotalNe5"CbHopka
BIEKTPUYECKOMN LIENH U
U3MEpPEHUE CUJIbl TOKA B
e€ pa3IMYHbIX yyacTKax"

35

DNeKTpUYECcKoe
HanpsbkeHue. BoinsTmerp.
JlabopaTtopHast pabotaNe6
"Usmepenue
HaIpsHKEHUS Ha
Pa3IMYHBIX y4acTKax
AIEKTPUYECKOU 1enu "

0,5

bubmmoreka [HOK
https://m.edsoo.ru/ff0a9e14

36

DIIEKTPUYECKOE
COTIPOTHBIICHUE
MPOBOJTHUKOB. 3aKOH
Owma.

Bbubanoreka IIOK
https://m.edsoo.ru/ff0aa738

HWcnoab3oBanue

000pyI0BaHUS
«Touka Poctay

37

Pacuér conpotuBieHus
MIPOBOJHUKA. Y IEIbHOE
COTPOTHBIICHUE BEIIECTBA

bubanorexa IIOK
https://m.erynmuposannedsoo.ru/ff0aa738

38

Pemenue 3agau Ha pacuér
COTIPOTUBJICHUS
MIPOBOJIHHUKA, CUJIBI TOKA U
HaIPsOKEHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a

39

Peocrartsl. JIabopaToprast
paboTaNe7
“PerynupoBaHue CUJIBI
TOKa peocTaToM”

Hcnoap3oBanue

000pyaoBaHus
«Touka Pocta»



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

Jlaboparopuas padoTaNe§
"Usmepenue

Hcnoabp3oBanue
000pyI0BaHUS

COIPOTHUBIICHUS «Touka Pocra»

40 MIPOBOTHHUKA TIPY TTOMOIIIH brbmiorexa LIOK
P P https://m.edsoo.ru/ff0aa04e

amIepMerpa u

BOJIbTMETpA"

[MocnenosarenbHOE Hcnonb3oBanue
41 COE/IMHEHHE Bub6morexa [TOK obopynosanus

TIPOBOJIHMKOB https://m.edsoo.ru/ff0aaas8 «Touxa Pocra»

[TapannensHoe Hcnonws3oBanmue
42 COCTMHEHUE 000pyI0BaHHS

IIPOBOTHUKOB «Touka Pocra»

Pemrenue 3agau Ha Hcnoabp3oBanue

npuMeHeHue 3akona Oma 0060pyaOBaHUS
43 JUISL pa3JInYHOTO bu6moreka [IOK «Touka Pocra»

COEIUHEHUS https://m.edsoo.ru/ff0aaf8a

MIPOBOTHUKOB

KonTponbnas pabora no
44 Teme:”Cuia Toka,

Hamnps>KeHHUe,COMPOTUBIIE-

Hue”.

PaGota u moutHOCTH Hcnonb3oBanue
45 3JIEKTPHYECKOTO TOKA. Bu6nunoreka [TOK obopynoatus

3akon [lxoyns-Jlenma https://m.edsoo.ru/ff0ab124 «Touxa Pocra»
46 JIaGoparopHas paboTa HcnoJsip3oBanue



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

No9 "Onpenenenne
paboThI ¥ MOIIHOCTH B
ANEKTPUYECKO Jiamre"

bubaunoreka IHOK
https://m.edsoo.ru/ff0ab3e0

000pya0BaHUS
«Touka Pocta»

47 Konpnencaropsi.
Jlam1ra HakaIMBaHUSL.
DNeKTpUYECKUE
48 HarpeBaTeIbHbIE
npubopsl. KopoTkoe
3aMbIKaHHE,
KonTpossnas pabora no
TemaM:”’PaboTta u
49 MOIITHOCTE
AIEKTPUYECKOTO TOKa™,
”3akoH J[xoyns-Jlenna”.
MarauTtHoe noyie. OnbIT Hcnonb3osanue
50 Opcrena. MaraHuTHbie obopyzoBanus
e — «Touka PocTay
MarauTHOE moJjie Hcnonp3oBaHue
51 KaTYIIKHA C TOKOM. 000pyI0BaHUS
DIIEKTPOMAarHuThl U UX «Touxa Pocray
MIPUMEHECHHE.
JlaGopaTopHas Hcnone3oBanue
paboraNel0 "Colopka 060pynOBaHUS
52 AJNIEKTPOMAarHurTa u «Touka Pocra»

HUCIBITAaHUE €r0
nercTBuI"



https://m.edsoo.ru/ff0ab3e0

ITocTostHHBIE MAarHuThl,

. bubtunoreka IIOK
WX B3aUMO/JICHCTBHE.
53 MarHiTHoe Hoste 3eMi https://m.edsoo.ru/ff0ac3d0
Cro 3HAMCHIC bubnuoteka [IOK
U €ro 3HAYCHUE JIJIs
A https://m.edsoo.ru/ff0acOba
KU3HU Ha 3emIie
DNEeKTPOABUTATEIND
MMOCTOSTHHOTO TOKA.
JlabopaTtopHnast pabota
54 No 11"Vsvaerme 05 bubmnoreka IIOK
} v ' https://m.edsoo.ru/ff0ac86¢c
AIEKTPUIECKOTO
JBUTATEIIS TIOCTOSTHHOTO
TOKa”’(Ha MOJIEIIH )
IloaroroBka x
55 KOHTPOJIBHOU padoTe 1o
Teme "DIEeKTPUIECKUE U
MAarHuTHBIE SIBJICHUS"
KontponpHas padoTa no
TeMe bubnuorexa [JOK
56 "
\"DNeKTpOMarHUTHbIE https://m.edsoo.ru/ff0acb14
sIBJICHUS "
57 WCTOYHUKY CBETa. bubnuorexa [JOK
Pacnipoctpanenue cBera. https://m.edsoo.ru/ff0b3658
58 Bumaumoe nBmwxeHue
CBETHIL.
59 OTtpaxxeHue cBera. 3aKOH bubmmoreka [JOK

OTpPAKCHUSA CBCTA.

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

60

[inockoe 3epkaino.

[Ipenomnenue cera. bubnuoreka [TOK
61
3aKOH MpeIOMIICHUS CBETA. https://m.edsoo.ru/ffOb3aea
62 JInuzel. OnTryeckas cuia bu6mmoreka [IOK
JINHBI. https://m.edsoo.ru/ff0b3f2c
63 N300paxkenus,naBaeMble bubnuoreka [JOK
JINH30M. https://m.edsoo.ru/ffOb444a
Pemenue 3anay.
ITocTpoenue
64 1300 pameHHfI Bubamorexa [IOK
p ’ https://m.edso0.ru/ff0b4206
MTOJTYYEHHBIX C IIOMOIIBIO
JIAH3.
JlabopaTopHas
65 pabotaNel2 “Tlomyuenue
n300pakeHUH TIpH
IOMOIIY JIUH3BI”
Pabora ¢ Texctamu 110 bubnuorexa [JOK
66 teme: "TemnnoBeie https://m.edsoo.ru/ff0acc5e
sapneaus","IlocTosTHHBIN bubaunoreka IIOK
3JEKTPUYECKU TOK" https://m.edsoo.ru/ff0acdc6
67 HrtoroBas KOHTpOJIbHAS
pabota
PesepBHrlit ypok. Paborta
68 C TEKCTaMH MO TEeME:

"MarguTtHble sBiaeHus"



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

6,5

10




9 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
No Jara uu@ppoBbIe Hcnoab3oBanue
n/n Tema ypoka Bcero Konrpoabupie | Mpaxruteciue H3y4eHusi | oOpa3zoBaTeibHbIE 000py/10BAHMS
padoTs! padoTht pecypchl «Touxa Pocra»
Mexanundeckoe
JIBUKEHHE.
1 MarepuanbHas TOUKa. 1
[Tepemenienue u
MIPOMICHHBIN IyTh.
Onpenenenue
5 KOOPIUHATI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0ad474
JBMIKYLIETOCs Tea.
PaBHOMeEpHOE
3 MPSIMOJTMHENHOE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
JBYDKEHUE
[Ipsimonunelinoe
4 PaBHOYCKOPEHHOE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0ad8d4
JBYDKEHUE. Y CKOpEHHE
CkopocThb
IPSIMOJIMHEIHOTO
5 PaBHOYCKOPEHHOTO 1
nskeHus. ['papux
CKOPOCTH
6 JIaGopatopHas 1 1 bubnuorexa [IOK



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

pabortaNel”HccnenoBanue
PaBHOYCKOPEHHOTO
NBIDKEHUA 0€3 HAaYaIbHOH
ckopoctu”

https://m.edsoo.ru/ff0adb18

[Iepemenienue mpu
MPSAMOJIMHENHOM
PaBHOYCKOPEHHOM
TBUKCHUM.

[Iepemenienune mpu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
NBIDKEHUN 0€3 HadaJIbHON
CKOPOCTH.

Pemenue 3amad mo
Teme:’Kunemaruka”

10

KonTponsHas pabora 1o
teme:’KunemaTtnka”

11

OTHOCUTEITHHOCTD
IBIDKEHUs. HepmaibHbIe
cuctembl orcuéra. [lepBoiii
3akoH HproToHa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akon HeroToHa.
PaBHOzelicTByIOIIAdA cua.

bubnuoreka [JOK
https://m.edsoo.ru/ff0ae72a

13

Pemrenue 3agau Ha
IIPUMEHEHHE 3aKOHOB
HrroTtona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aeb6c

14

Tperuii 3axkoH HeroTOHA.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0aeb6c

Cynepno3unus cui

https://m.edsoo.ru/ff0ae982

CB00OOHOE TTaICHUE TEIL.

15 OmnpiTel [Nanmest
16 Pemenue 3amau
JBr>xeHue
17 Tema,0pOIIEHHOTO
BEPTUKAIHHO BBEPX.
HeBecomocTsb.
JlaGoparopHas
18 pabotaNe2’N3mepenue
YCKOpEHUSI CBOOOTHOTO
najgcHus’’
19 Cuna TsHDKeCTH U 3aKOH bubnuorexa [JOK
BCEMUPHOIO TATOTCHUS. https://m.edsoo.ru/ff0af5f8
Yckopenue cBOOOTHOTO
20 nageHus Ha 3emie u
IpYruX HEOECHBIX Teax.
21 Cuna ynipyroctu. 3aKoH bubnuoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
99 Pemenne 3aga4 o reme
:«Cuna ynpyroctu
Hcnonb3oBanue
23 Cuna tpenus bu6mmnorexa LIOK o0opynoBaHus
https://m.edsoo.ru/ff0af738 «Touka Pocta»
24 Pemenne 3agau mo teme: bu6mmoreka [JOK

«Cuna TPCHU»

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

PaBHOMEpHOE nBUXKEHUE
110 okpyxHocTH. [lepnon

25 M 4aCcTOTa OOpalleHus bubmorexa HOK
. patl ' https://m.edso0.ru/ff0ael76
JIuneliHas U yriaosas
CKOPOCTH
[HenTpocTpemurensHoe
26 yckopeHue. Penienne
3a1ad.
[IepBas kocmuueckas
27 CcKOopocTh. HeBecomocTh 1 bubmmorexa IIOK
p ’ https://m.edsoo.ru/ff0af33c
eperpy3Ku
KonTpossnas pabora no
28 TeMe: "MexaHnuyeckoe bubmunoreka IIOK
JIIBIDKECHHUE. https://m.edsoo.ru/ff0b06ec
Bsaumonetictue Tea"
Nmnynec tena. Ummnynbe
CUJIBL. 3aKOH COXPaHCHHS
29 AMIYJIbca. YIPYroe u bubmorexa HOK
Y - JTPYE https://m.edsoo.ru/ffOb07fa
HEyMpyroe
B3aUMOJEHCTBUE
Pemrenne 3amau mo reme
30 :"3aK0H COXpaHEHUS bubmoreka LIOK
) . P https://m.edsoo.ru/ffob096¢c
UMITyJIbCa
31 PeakTuBHOE ABIKEHUE.
Pakertsl.
32 PabGora cunbl TsDKecTH, bu6mmoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

CUJIBI YIIPYTOCTH U CHJIBI
TpeHus

https://m.edsoo.ru/ff0b0db8

33

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEPIruu

bubmmoreka [HOK
https://m.edsoo.ru/ff0b0c32

34

BriBo1 3aKk0HaA
COXpaHeHI/Ifl 3HepFI/II/I B
MECXAaHUKEC

bubimoreka [HOK
https://m.edsoo.ru/ff0b12fe

35

O06001Eenne 110
TeMe:””’3aKOHBI IBMKEHUS 1
B3aUMOJIEHCTBUSA T

36

KonTpossnas pabora no
TeMe:’3aKOHEI BYKECHUSI
M B3aUMOJCUCTBHUA TET

37

KonebarensHOE
IIBMJKEHUE U €ro
XapaKTePUCTUKH

bubanoreka IIOK
https://m.edsoo.ru/ff0b1858

38

Pemtenue 3amay o
Teme:”KonebarensHoe
NBIKEeHUE”’

39

JIaboparopHas paboTtaNe3
“UccnenoBanue
3aBUCHMOCTH MIEPHOJIA U
YaCTOTHI CBOOOJHBIX
KoJIeOaHUI MasTHUKA OT
€ro JJIWHBI HUTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a

40

JIaboparopuas paboraNe4
“Uccnenoanue
3aBHCUMOCTH TEPHOAA U
9aCTOTHI MPY>KUHHOTO
MasiTHHKA OT Macchl rpys3a
1 KECTKOCTHU MPYKUHBI

bubmmoreka [HOK
https://m.edsoo.ru/ffOblaec

Hcnoap3oBanue

000pyIOBaHUI
«Touka Pocta»

41

3aTyxarolue KojeOaHusl.
BriHyX1€HHBIE
KojeOanus. Pezonanc

bubimoreka [HOK
https://m.edsoo.ru/ff0b20f0

42

MexaHndecKne BOJIHEL.
CBoMcTBa MEXaHUMYECKHX
BOJIH. [IponosbHBIE 1
MOTEPEYHBIE BOJHBI

bubmmoreka [HOK
https://m.edsoo.ru/ff0b21fe

43

Jnuna BoJiHbI..CKOPOCTh
pacnpoCTpaHeHuUs BOJIH.

44

Hctounuku 3ByKa.
3ByKOBBIE KOJIEOaHUSI.

45

I'pomkocCTb 3ByKa U
BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

46

PaCHpOCTpaHCHI/IC 3BYKa.
3BYKOBHC BOJIHBI.

47

OtpaxeHue 3ByKa.
3BYKOBOMW PE30HAHC.

48

KounTponpnas pabota mo
TeMe "MexaHnyecKue



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe

KoJIe0aHus u
BOJIHBL.3BYK."

49

MarauTHO€E 10JIE U €ro
rpadpuygeckoe
M300paKeHHeE.

50

Hamnpasnenune Toka u
HaIlpaBJICHUE JIUHUH €T0
MAarHUTHIO IOJISL.

51

Ob6napyxeHue
MAarHUTHOTO TIOJIS TIO €0
NEUCTBUIO HA
AIEKTPUYECKUN TOK.
[IpaBuio eBoOit pyKu.

52

WNHIyK1IMs MarHuTHOTO
OIS,

53

MarauTHEIA IOTOK.

54

SIBnenue
AIEKTPOMArHUTHOM
WHTYKITUH.

55

JlaGopaTopHas pabota
Ne5 “N3yuenue ABieHus
3JEKTPOMArHUTHOM

56

Hampasnenue
MHYKIIMOHHOTO TOKA.
IIpasuiio Jlenna.

57

SIBnenue CaMOMHAYKIIHUU.

Hcnoab3oBanue




000pya0BaHUS
«Touka Pocta»

[Tony4yenue u nepenaya

Hcnoab3oBanue

58 MEPEMEHHOTO 000pyI0BaHUS
3JIEKTPUUECKOTO TOKA. «Touka Pocra»
Tpancdopmatop.

bu6moreka [IOK

59 UCKTPOMATHHTHOE TOJIe. https://m.edsoo.ru/ff0b2abe

60 DJIEKTPOMAarHuTHbHIE bubnuoreka [IOK
BOJIHBI. https://m.edsoo.ru/ff0b2abe
Konebarenbublii

61 koHTyp.Ilomydyenue
DJIEKTPOMArHUTHBIX
KoJieOaHuH.

62 [TpunIMT paguocBs3u U
TEJICBUACHHUS.

63 HNutepdepennus u
TU(paKIKs CBETa.

64 DJIEKTpOMarHuTHas bubnuoreka [IOK
MpUpoJa CBETA. https://m.edsoo.ru/ff0b31d0
[Ipenomienue cBera.

65 dusndecKuil mokazareib
MPEIOMIICHHUS.

66 Hucnepcus ceera. L{Bera

TECII.



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b31d0

67

THIIBI ONITUYECKUX
CIIEKTPOB.

68

JIaboparopHas pabota
Ne6 “HabGmronenue
CIUTOITHOTO U
JIMHEWYaTBIX CIIEKTPOB
UCIyCKaHUS

69

[Tornomenue n
HCITyCKaHUE CBETA
aTOMaMH.
[Tpoucxoxnenue
JINHENYaThIX CIIEKTPOB.

70

Pemrenue 3amau.

71

KonTtponsHas padota no
Teme: DNEeKTPOMArHUTHOE
nosue”

72

PagnoakTHBHOCTE.
Mopaenu aToOMOB.

bu6moreka [IOK
https://m.edsoo.ru/ff0c12a8

73

PagnoaxkTuBHBIE
MpEeBpaIeHUsT aTOMHBIX
snep.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

74

9KCHepI/IM CHTAJIbHBIC
MCTOAbI UCCIICAOBAHUA
YaCTHII.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cl8ac

75

JIaGoparopHas paboTa
Ne7”U3mepenne



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

panuanoHHoro (oHa
JO3UMETPOM .

76

OTKpbITHE IPOTOHA U
HEWUTpOHA.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0clal4

77

CocraB aTOMHOTO sipa.
SnepHbie cuibI.

78

Oueprus cBsa3u. Jledexr
Mmacc.

bu6moreka [IOK
https://m.edsoo.ru/ffOcld7a

79

Pemenue 3agau Ha nedexr
Macc ¥ SHEPTHIO aTOMHBIX
sep.

80

Jlenenue siaep ypaHa.
[lennas peakius.

81

JlabopaTtopHas pabotaNe8
“U3yueHne AeeHus aapa
aToMa ypaHa 1o
¢dboTtorpadun TpekoB”

82

Pemrenne 3amau mo teme:
"PaIOaKTUBHBIC
npespaiieHus"

83

S nepHbIil peakTop.
[IpeobpazoBanue
BHYTPEHHEH 3HEpruu
ATOMHBIX SJIEP B
JJIEKTPUYECKYIO.

84

AtomHas SHCPreTUKa.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1d7a

85

buogornueckoe aenictBue
paauanuu.

bubmmoreka [HOK
https://m.edsoo.ru/ff0c2126

86

TepMmosinepHas peakuus.

87

DNeMeHTapHbIE YaCTUIIBI.
AHTHYACTHIIEL.

88

JlaGoparopHas
paboTaNe9”N3yuenune
TPEKOB 3apPAKCHHBIX
YacCTHlIl 110 TOTOBBIM
¢doTorpadusm”

89

Pemrenue 3aga4d Ha 3aK0H

PaZMo0aKTUBHOTO pacmaja.

bu6moreka [IOK
https://m.edsoo.ru/ff0c1c58

90

KonTtponpHas padota no
teme:”CTpoeHue atoMa U
aTOMHOTO M aTOMHOTO

sapa.”

91

CocraB, cTpoCHHE U
MIPOUCXOKICHUE
CoJIHEUO CUCTEMBI.

92

bonpiume nimaHeTsl
CoJTHEYHOM CHCTEMEL.

93

Maunslie tena CoHeyHOM
CUCTEMBEI.

94

CrpoeHnue, U3iaydyeHue u
sporronug CoHna u
3BE3.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1e88

CtpoeHnue 1 3BOJIIOIUS

95
Bcenennoii.
[ToBTOpEeHue, 06001IEHNE.
JIaboparopHbIe pabOTHI bubmmoreka [JOK
96
10 Kypcy https://m.edsoo.ru/ff0c245a
"B3aumonaencreue tea"
[ToBTOpEHue, 06001IEHNE.
Pemrenne pacyeTHsIX U
97 Ka4eCTBEHHBIX 3a7a4 110 bubmmorexa TJOK
" A https://m.edsoo.ru/ff0c2572
TeMe "TemoBbie
npouecch”
[ToBTOpEeHME, 0600IIEHNE.
Pemenue pacueTHbIX 1
98 KauyeCTBEHHBIX 3a71a4 110 bubmiorexa HOK
A https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenmoBeIx
nBurareiaein"
[ToBTOpEHME, 00OOIIECHNE.
99 JlaGopaTopHbie pabOThI bubnuoreka [IOK
1o kypcy "CBeToBbIE https://m.edsoo.ru/ff0c2c52
SIBJICHUS"
[ToBTOpEHME, 000OIICHNE.
bubmnoreka IIOK
Pabora ¢ Texctamu 1o
100 Temam "3aKOHAL https://m.edsoo.ru/ff0c2d6a
’ \ Butumoreka [TOK
COXPAICHHA B MCXAHUKE https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOJTHBL"
101 Hrorosas KOHTpOJIbHASA



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2e82

pabora.

PaGora ¢ Tekcramu 1o

[ToBTOpEHue, 06001IEHNE.

102 " 1
Teme "KBanToBas u
saepHas pusuka'
OBIIEE KOJIMYECTBO 102

YACOB I10 I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA
1.Yuebnuk: “dusuka7”’-Astop: A.B.Il€ppimkun, nuznarensctBo Mocksa
“Ipoda” 2019 rox

2.Yuebnuk: “®duszukal’-Asrop: A.B.II€pbimkun, n3narenscTBo MockBa

“IOpoda” 2019 rox

3. YueOnuk: “@uzuka9”’-Asropsl: A.B.I1€psimkun, E.M.I'yTHUK,
uznarenbcTBo Mocksa “Jlpoda” 2020 rox

4. CoopHuk 3aaau o ¢pusuke 7-9-Astopel: B.W. Jlykamuk, E.B. Banoga,
uznarenbcTBo Mockga “IIpocemienue” 2023ron

5. ®wuszuka.CO0pHUK BOMpOocoB U 3aaa4. 9 kinacc-ABtopsl:A.E.Mapon,E.A
Mapon,C.B. Tlo3olickuii uznarensctBo Mocksa “IIpocsemenune” 2023road

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

1. Metonuueckoe nocodue:”duszuka 7”’-Astop H.B. ®unonosuuy,
uznarenbcTBo Mocksa “Jlpoda” 2017 roa

2. Metonnueckoe nocodue:”duszuka 8”’-Astop H.B. dunonosuuy,
u3narenbcTBo Mocksa “Jlpoda” 2017 rox

3. Metonuueckoe nocodue:”dusuka 9”’-Astops! : E.M.I'yTHuk, O.A.

UYepnukosa, u3aatenbcTBo Mocksa “/Ipoda” 2019 rox

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. DnexktponHas ¢hopma yueOHHKa, bubnuoreka LIOK https://m.edsoo.ru/



https://m.edsoo.ru/ff0c2e82

