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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'oC 000, a Takke c¢ yuéroM denepalbHON pabodeld MpPOTpaMMBbI
BocniuTanus U KoHuenuuu npenoiaBanus yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (U3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCA W OPraHU3alUI0 H3yUEHUS
Gbu3MKM Ha NEeATEeTbHOCTHOW OCHOBE. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedoanuii ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJibTaTaM OOydYeHHs, a
TaK)Ke€ MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3MKe YyCTaHABIMUBACT pacHpeeiIeHUe Y4yeOHOro
MaTepuasia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT ITPUMEPHYIO
MOCJIEN0BATEIbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
IPEIMETHOTO COJICPKAHUS U yU€Te BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIINXCS.

“TIporpamMa 9 kiacca CKOPPEKTHPOBaHA HA OCHOBAHUM COJCPKAHHSA U
mianupyeMbix pesynbratoB OPIT OOO no yueOHomy npeametry «Dusuka» u

BHCCCHBI N3MCHCHHMS. *

[Iporpamma mno ¢usmuke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUM padboyell MporpaMMbl IO YYEOHOMY IIPEIMETY.

@®u3uka SABIAETCSI CHUCTEMOOOPA3yIOUIUM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH, acTpOHOMHUEH W
¢usnueckoil reorpadueil, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MHUpa, MpeaoCcTaBisieT Haubonee sCHble 00pa3lbl NPUMEHEHUS HAyYHOTO
METO/ia MO3HAHMS, TO €CTh CIIOCO0a MOJIYYEHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa u3 riaaBHBIX 3a7a4 (GU3MYECKOT0 00pa30BaHMs B CTPYKTYpe OOIIETro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE TMpeJrosiaracT OBJaJeHUE
CJIEIYIOIMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOUUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNS;

e HHTEpPIPETUPOBATH  JAHHBIE W  MCIOJIb30BaTh  HAy4yHbIE
JI0Ka3aTeNIbCTBA JIsl OJYUYEHHUSI BBIBOJIOB.

Henu w3yuenuss (U3MKM HAa YypOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
onpeneneHsl B KoHuenuu npenogaBaHusi yuyeOHoro mnpeamera «Pusukay B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, peamu3yOIUX
OCHOBHBIE 00111€00pa30BaTebHbIE MPOTPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnernu MunucrepctBa npocsenienusi Poccuiickoit deaeparuu (MpoTOKO
ot 3 nekabpst 2019 r. Ne [1K4BH).

Heau uzyyenus: pusuMKu:

e TMpUOOpETEHHE HHTEpEeca W CTPEMIICHHsI OOydYaroIIMXCid K HAy4YHOMY

U3YYEHUIO MPUPOJbI, PA3BUTHE UX HHTEIUIEKTYyaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;



e pa3BUTHE TPEACTABICHUH O HAydHOM METOJIe¢ TMO3HAHUA W
(GopMUpOBaHHE UCCIIEOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUUM
SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yjbTara M3y4eHUs
OCHOB CTPOCHHSI MaTepuu 1 (pyHIaMEHTaIBHBIX 3aKOHOB (PU3UKHU;

e (opmupoBaHHE MPEACTABICHUN O POIM (PUIUKH ISl PA3BUTHS IPYTHX
€CTECTBCHHBIX HayK, TEXHUKH U TEXHOJIOTHII;

e pa3BUTHE TIPEACTABICHWH O BO3MOXHBIX cdepax Oymymien
po(heCCUOHATTLHON IeATEIbHOCTH, CBA3aHHOH ¢ (PH3UKOH, TOArOTOBKA
K JaJIbHEHIIeMy 00y4eHHI0 B 3TOM HaIlpPaBJICHUH.

JlocTkeHHe 3THX IeJiei MporpaMMbl 1Mo (pu3uke Ha ypOBHE OCHOBHOTO

oO1ero 00pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIOMNX 3a4aY:

e TMpuoOpeTeHHWe 3HaHUM O JHUCKPETHOM CTPOCHUHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

e MpUOOpETEeHHE YMEHUMN OMHUCHIBATH U OOBICHATH (DU3UUYECKUE SBIICHUS
C MCIOJIb30BaHUEM TOJTyYECHHBIX 3HAHUN;

e OCBOGHHE METOJOB PEIICHUS NPOCTEUIIUX PACUETHBIX 3a7a4 C
UCIIOJIb30BaHUEM buznuecKux MOJIeTIEH, TBOPUYECKUX u
IPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMH HAOIIOJaTh NPHUPOIHBIC SIBICHUS U BBITIOJHSTH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e ocBoeHue TmpuéMoB paboTel ¢  uwHbopmammer  (U3NUECKOro
coJiepKaHusl, BKIIIOYass MH(POPMAIUIO O COBPEMEHHBIX TOCTHXKEHHSIX
(bu3KKY, aHAIU3 U KPUTHYECKOE OIEHWBaHNE UH(POpMAIINK;

e 3HAKOMCTBO cO cdepamu  NpodeCcCHOHANBHOW  JIESITEIILHOCTH,
CBS3aHHBIMM €  (PU3UKOW, ¥ COBPEMEHHBIMH  TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUYECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus oTBoAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 waca B Heneno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

[Ipenyaraemselii B mporpamme mo (Husuke rnepedeHn 1adbopaTopHbIX padboT
U ONBITOB HOCHUT PEKOMEHIATCIbHBIM XapakTep, YYUTENb JelacT BBIOOP
MPOBEICHUS J1a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATHHBIX
OCOOEHHOCTEW  00y4alomuxcsi, CIHCKa OKCIEPUMEHTAIBHBIX  3aJaHHM,
npeaiaraéMblX B paMKax OCHOBHOTO TOCYJIAapCTBEHHOIO 3K3aMeHa 10 (H3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEro MUpaA.

®dusuka — Hayka o mpupoje. SBieHus npupojbl. Ouznyeckue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusnveckue BeIUUUHBL. M3Mmepenue ¢usndeckux BeaudyuH. Ouznyeckue
npuoopkl. [lorpentnocts n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHMII.

Kak ¢wu3uka wu jApyrue €CTECTBEHHBIC HAyKH H3Y4alOT MPUPOAY.
EcrecTBeHHOHAy4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKECHUE THUIMOTE3, OJKCIOEPUMEHT MO IMPOBEPKE THIIOTE3,
oObsicHeHHne HaOmogaeMoro sBieHus. Omnucanue (U3MYSCKUX SBISHUM C
ITOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHM4YeCKHE, TEIUIOBBIE, JJEKTPUYECKHUE, MArHUTHBIE, CBETOBBIC

SIBJICHHUSL.
2. dusznueckue MpUOOPHI U Mpoleypa MPSIMbIX U3MEPESHUN aHAJIOTOBBIM
U IIU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OrnpeneneHue 1EeHbI JSICHUS KAl U3MEPUTEILHOTO MpHUOopa.
N3mepenure paccTosHUIM.
N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tela.
OrnpeneneHue pa3MepoB MaJbIX TEl.
N3mepenune temmeparypbl Py MOMOIIM KUAKOCTHOTO TEPMOMETpa U
JTaTYuKa TeMIepaTyphl.
6. IIpoBeneHue UCCaEIOBAHUSA MO TPOBEPKE TMIIOTE3bI: TAIbHOCTD MOJIETA
Iapyka, MYIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, 4eM OoJibie
BBICOTA MYCKa.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CtpoeHue BemiecTBa: aToMbl M MOJEKYJbI, HX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JIBmxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUS YacCTHI[ C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEIIIECTBA: MIPUTSHKEHNUE M OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH U
TBEPBIX (KPUCTAIITMYECKUX ) Te. B3aUMOCBS3b MEXK]ly CBOMCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX M HX AaTOMHOMOJIEKYJSIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI.

Hemoncmpauuu.

1. HaOmioneHne OpOyHOBCKOTO JTBUKECHHMS.

2. Habmonenue nuddysun.

3. HaOmromenue  sBneHui, OOBACHSIOMMXCS  NPUTSDKCHUEM — WJIU

OTTAJKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C HCIOJb30BaHUEM

dororpaduii).

2. OmBITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.

3. OmnbITEI MO OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHue U B3auMojielicTBHE TeJl.
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Mexannueckoe ABH)KeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKEHHUE.
Cxopoctb. Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBMKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHMUSI.

SBnenue MHEpIMU. 3aKOH MHEpPUUM. B3anmoneicTBue Ten Kak NMpUYrHa
U3MEHEHUS CKOPOCTH JBMXKEHHs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIEC
00BéMa BellecTBa.

Cwuna kak XapakTepucTUKa B3auMoieicTBus Tei. Cujia ynpyrocTy U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJICHUE TATOTEHUS U CUla
TsokecTd. Cuila TSDKECTHM Ha Jpyrux IuiaHerax. Bec Ttenma. HeBecoMocTs.
CioxxeHue cwuil, HaIllpaBJICHHBIX MO OAHOM MpsiMoi. PaBHOMEWCTBYIOIAsA CHUIL.
Cuna tpenust. TpeHHne CKONBXKEHUS U TPEHUE MOKOA. TpeHue B MPUPOAE U
TE€XHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHnueckoro IBM>KEHHUS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOJICUCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJIECTBUIO TEIL.
CroxeHue CHll, HalpaBJICHHBIX IO OJHOW MPSMOM.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOrO JBIDKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TaK Jayiee).
2. Ompepenenne CpeHe CKOPOCTH CKOJBKEHUsSI OpycKa WM MIapHKa 10
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.
4. OmBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh pacTshKeHUs (nedopmarimn)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHIIBI TPEHUS CKOJIbKECHHS
OT BEca TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M Ta30B.

HNanenue. CriocoObl yMEHBIIICHUS M YBEJIUYCHHs NaBiieHus. JlaBieHue
raza. 3aBHCHMOCTb JaBJeHHUS raza OT 00béma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMHU, >XKUAKOCTAMH U Ta3zamu. 3akoH I[lackans.
[THeBMaTHUeCKHE MaIIMHBL. 3aBUCUMOCTh JABJICHUS KUIAKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapamokc. CooOrmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
BO3ymHON 00osouku 3emun. OnbiTt Toppuuerm. M3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBICHHUS OT BBICOTHI HaJ YPOBHEM
Mmopsi. [Ipubops! asst u3mMepenust atMoc(hepHoTo JaBICHUS.

JleicTBue KUIOKOCTM W Trasa HAa NOTPYKEHHOE B HHUX TeJO.
BrirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[limaBanue Ted.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBUCUMOCTH JaBJICHHUS ra3a OT TEMIIEpPaTyphl.

[lepenaua gaBneHuUs! )KUIKOCTHIO U Ta30M.
Coobmatromuecs CoCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposBnenue nercTBUs aTMOC(HEPHOTO TABICHHUS.

SIS SIS
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6. 3aBHCHUMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00BhEMA MOrpyKEHHON YacTu
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CHIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHWE WM TIOTPY)KEHUE TEa B
3aBUCHUMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTH Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCUCTBYIOIIEH Ha TeJo,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIICH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MACCHI TeJa.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKHUBAIOIIECH CHUIIBL,
JIEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT OOBEMA MOTPYKEHHOU B
YKUAJIKOCTh YaCTH TeJla U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
omnpeaeseHue €€ rpy30In0AbEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[Ipoctbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckasd »sHeprusa. KuHernueckas W NOTCHUMANbHAS SHEPIUSL.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW OSHEPruu B JpYroi. 3akoH
COXPaHEHMS DHEPTUU B MEXaHUKE.

Hemoncmpavuuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

T€JIa 110 TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0OHa COXPAHECHUS MEXAHUUYECKON SHEPTUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJd. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOPUH.

Mopaenn TBEPAOro, *KUAKOTO M Ta3000pa3HOTO COCTOSHHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJIOKEHUU MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNeEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buyrpenuss sHeprus. CrmocoObl M3MEHEHHsS] BHYTPEHHEH SHEPIHM:
Temionepeaaya u COBEPIICHUE paboTHI. Bunsr TEIUIONEPENAYU:
TEIUIONPOBOIHOCTh, KOHBEKIIHUS, U3JIYYEHHE.

KommuectBo TemmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeInuioo0MeH U
TEMJIOBOE€ paBHOBeCHE. YpaBHEHWE TeruioBoro Oamnadca. [lmaBrmenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AENbHAs TEIUIOTA IUIABICHHUS.



[TapooOpa3oBanue u koHaeHcarus. Mcnapenue. Kunenue. Y aenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(HEpPHOro
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner pabotsl TeroBbix auratesneit KIIJ[ temmoBoro aBurartens.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

VAW e

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

Hab6nronenue siBneHuil cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacumpeHus Ted.

N3menenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/Ie TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[€HHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITEI IO OOHAPYKEHUIO ISUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAIOB TTIOBAPEHHOM COJIM WJIM caxapa.
OMNBITHI MO0 HAOIOJEHUIO TETUIOBOT'O PACHIMPEHHUS T'a30B, KUIKOCTCH 1
TBEPABIX TEIL.

OrnpeneneHre JaBICHUS BO3IyXa B OalJIOHE HITIPHUIIA.

OnpIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKJICHHUS.

IIpoBepka rHMOTE3bl JHUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHeHHMs] BHYTPEHHEM SHEPruM Tella B PE3yjIbTare
TeIIonepeaaYy ¥ paboThl BHSITHUX CHJI.

HccnenoBanne sBiIeHUS TEIIOOOMEHA MPH CMEIIMBAHUU XOJOJHOW U
ropsiyer BOJIBL.

OnpeneneHue KOJMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW Mpu
TEII000MEHE C HarpeThIM METAUIMUYCCKUM LIHIHHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporuecca ucrnapeHus.

Ornpenenenrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Ornpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja sneKkTpuueckux 3apsaoB. B3zanmogelicTBue
3apsoKeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTh CWJIBI  B3aUMOJIEHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKY TEJIaMH).

Onextpuyeckoe nojue. Hanpsx€HHOCTh 3nexkTpuyeckoro noss. IlpuHumn
CYINEPIIO3ULINH JIEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn »snekTpudeckux 3apsgoB. OJIEMEHTapHBIM JIIEKTPUUYECKUI
3apsia. CtpoeHune aroma. IIpOBOAHWMKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HcTouHrKNM TOCTOSHHOTO TOKA. JIEHCTBUA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B KHUIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiaa ToOKa. OJEKTPUUECKOE HANpsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONEeKTpUYECKUe 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikanue.

[TocrostHHble  MarHuThl. B3aumMonencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MaruutHoe mnosne. MarautHoe moJjie 3eMJiMd UM €ro 3Ha4yeHue IS KU3HU Ha
3emze. OnbIT Opcrega. MarHUTHOE MOJIE 3JIEKTpUYECKOro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHUTHOrO MOJISI HA IPOBOIAHUK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIIEN B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenmna. Onextporenepatop. CrnocoObl MOMYYEHUS! BJICKTPUUECKON DHEPrHUu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DnexTpu3anus Ted.

2. JlBa pola 3JIEKTPUYECKHX 3apsiIOB U B3aUMOJIEHCTBUE 3apsSKEHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE JIEKTPOCKOMA.

4. DIEKTPOCTATHYECKAas UHIYKIIUS.

5. 3aKOH COXpPaHEHMS IICKTPUUECKHUX 3apsiI0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelCTBUS JIIEKTPUUECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B XKUJKOCTH.

11. ['a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HaNpsKEHUsI BOJIBTMETPOM.

14. Peocrar u Mara3suH CONPOTHUBIIEHUN.

15. B3anmMoneicTBrE NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHE HEBO3MOKHOCTH Pa3JIEJI€HUs TTOJKOCOB MarHuTa.

17. MoaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJie TOKa. DJIEKTPOMArHuT.

20. JleicTBME MarHMTHOIO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnenoBaHue SIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HampaBJ€HUsS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomel u onvimol.



1. OnpITl 1O HAOJIOAEHUIO HJIEKTPU3ALUM TN WHIAYKIUEH U TpU
CONPUKOCHOBEHHH.

2. UccnenoBanue AEUCTBUSL BIEKTPUYECKOTO TMOJII HA MPOBOAHUKU U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryjampoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, UIYILIETO YEpe3 pe3UCcTop, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOTro
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuja CIOXKEHHUS HANPSDKEHUM MPU TOCIET0BATEIIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapaieIbHOM COEIWHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUYECKOTO TOKA, MIYIIETO 4epe3
pe3ucTop.

11. OmpeziesieHHe MOIIHOCTU 3JIEKTPUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. MccnenoBanue MarHuTHOTO B3aUMOJIEMCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOTO TIOJSl TMOCTOSHHBIX MAarHWTOB TP HX
00BbEIMHEHUY U Pa3/ICIICHUN.

16. ccnenoBanne JEUCTBUSA JJIEKTPUUECKOTO TOKA HAa MAarHUTHYEO
CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KATYIIKU C TOKOM M MarHuta OT CHJIbl TOKa W HaIlpaBJICHUS TOKAa B
KaTYyIIKE.

18. M3yueHue nercTBrsI MArHUTHOTO TOJIs HAa IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTeibHOM yCTaHOBKH.

21. OOBITBl TIO HCCJIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HWHIYKIIHH:
HCCJIEIOBAHNE MU3MEHECHUM 3HAUYECHUS W HANPABICHUS WHIYKIIMOHHOTO

TOKaA.
9 KUIIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe ABWKEHUE. MarepuaibHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIBHOCTh MEXaHWYECKOI'O JIBH)KEHHs. PaBHOMEpHOE NpSAMOIMHENHOE
nBrkeHue. HepaBHOMepHoe mpsMonMHEHOe aBwkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTH Teja IIPU HEPABHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOyCKOpeHHOE TpsIMOJIMHEHHOE aBmkeHue. CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE BUKEHUE 10 OKpYXHOCTHU. [leprnoa u yacTora oOpaleHus.
JInnenHas u yraoBas CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

IlepBoiii 3akoH HeroTtona. Bropon 3axkoH Herotona. Tperniti 3axkoH
Herorona. [IpuHnun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cujia TPEHHSI CKOJIbXKECHUS,
CUJIa TPEHUS TTOKOS, APYTHUE BUJIBI TPEHUS.

Cuta TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBmxkenue miaHeT Bokpyr Cosnna. I[lepBas kocMuuecKkas CKOPOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEPIOro Tena ¢ 3aKpEIUVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbc cuiabl.  3akoH
COXpaHEHMs UMIYJIbca. PeakTUBHOE IBUKEHUE.

Mexannueckas paboTra W MOIIHOCTh. PaboTa cu TSDKECTH, YIPYroOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIpHAsS SHEPTHS Tela, MOJIHITOTO
HaJl TOBEPXHOCTHIO 3emid. IloTeHuuanbHAs DJHEPrus CXKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAHECHUS
MEXaHUYECKOU IHEPTUU.

Jemoncmpayuu.

1. HabmroneHne MexaHMYeCKOTO JBIDKCHHS Tela OTHOCHTEIBHO Pa3HBIX

TEJ OTCUETA.

2. CpaBHeHME NMyTE€W W TPACKTOPUN JIBUKCHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue mpu3HakoB PaBHOYCKOPEHHOT'O JBUXKEHUS.

HaGnronenue nBuXeHUS Tela Mo OKPYKHOCTH.

Habmronenne MexaHMUECKUX SIBJICHHH, IPOMCXOSAIINX B CHCTEME

oTcuéra «Tenmexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKCHUU

OTHOCUTEJILHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TEJIa OT MACChl TEJa U JICHCTBYIOIIECH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBHXKEHHHU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYTIPYTrOM B3aMMOJCHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa TIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTHBHOTO JIBHXKCHHUS.

15. CoxpaHeHHEe MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHME MEXaHWYECKONW »HHEPruM MpH JABWKEHUU TeJla TMOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1. KoncTpyupoBanue Tpakta /uisl pa3roHa v JajdbHEUIIEro paBHOMEPHOIO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. Ompepenenne CpelHe CKOPOCTU CKOJBXEHUS OpycKa WU JBUKEHUS
I1apyKa M0 HaKJIOHHOMW TIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

5. IlpoBepka rUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBHXKEHUU 0€3
HAYAJIBHOM CKOPOCTH NMYTH OTHOCSTCS Kak P HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJNHAKOBBI.

ouvew



6. MccinenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIIbI
HOPMAaJILHOTO JaBJICHUS.
7. OnpeaeneHue kodpuieHTa TPEHUS CKOJIbKESHHUS.
Onpenenenue KECTKOCTH MPYKUHBI.
9. OmnpeneneHue pabOTHI CUJIBI TPEHUS IMPU PABHOMEPHOM JBH)KCHUHU
TeJia 10 TOPU3OHTAIBHON IMOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO U TIOABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPIHH.

Pa3znen 9. MexannuecKkue KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe pnBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacToTa, aMIUIMTyJda. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBpatienre 3HEPTrUn Mpu KoJieOaTeIbHOM JIBH)KCHUH.

3aryxampmme KojeOanus. BpeIHyXaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckre BOJIHBI. (CBOWCTBA MEXaHWYECKHMX BOJH. IlpomonbHble U
MOIepeYHble BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa u BhicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHnue xonebaHui Ted MO ACHCTBUEM CHIIBI TSXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenue npoobHbIX U MTOMEPEYHBIX BOJIH (Ha MOACIH).
Habmronerne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHure 9acTOTH U IIeproaa KoaecOaHui MPpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBHCHMOCTH Tepuoa KOJIEOAHWH IMOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnemoBaHWe 3aBUCHMOCTH TEpHOJia KOJEOAaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TIepHOJia KoJeOaHUil Tpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.
6. OmbITHI, JEMOHCTPHUPYIOUIUE 3aBUCUMOCTh TMepuoja KoJieOaHUN
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaICHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE ToJie.  DJEKTpOMarHuTHble BoOJHBIL.  CBoiicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKana 3JIeKTpOMarHWTHBIX BOJH. VcmoJjib30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimet.

o

SIGIPEN



1. M3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIEHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBass  moxens  cBera. Mcrounukum  cBera.  [IpsamMonuHeinHoe
pactipoctpaHeHue cBeta. 3atMeHuss ConHua u JlyHbel. OtpaxeHue cBerta.
[Tnockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3aKOH MpesIOMIICHHsS cBeTa. [lonmHOEe BHyTpeHHee
OTpakeHHE cBeTa. VICHoJIb30BaHWE IIOJHOTO BHYTPEHHETO OTPAaKECHHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm mywedt B smH3e. OnThueckas cucTema Qortoarnmnapara,
MUKpOCKONIa M Teyeckomna. ['71a3 kak onrudeckas cucteMa. bin3opykocTh H
JNaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTPaJIbHBIX LIBETOB. /{ucnepcust ceera.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300paXeHUl B IIJIOCKOM, BOTHYTOM |  BBIMYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xoa mydeid B cOOMparoniei JInH3e.

XoJ1 Iy4el B pacCEerBarOIIECH JIUH3E.

[Tomydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTra, MUKPOCKOIIA U TEJIECKOMA.

10. Moaens ri1asa.

11. Pa3noxenue 6em0ro cBera B CIIEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOIO Jiyda OT yriia

naJCHUS.

2. M3yuenune xapakTepuCTUK N300paKeHUs MPEAMETa B TUIOCKOM 3epKaJie.

3. HccrnenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. [lonmydyenue nzo0paxeHuil ¢ TOMOIIbIO COOMPAIOILEH JINH3bI.

5. Omnpenenenrie  (HOKYCHOTO  PACCTOSIHUSI W ONTHYECKON  CHJIBI

coOMparoIel JTUH3HIL.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETAa B CIIEKTP.

7. OmBITHI 10 BOCTIPUATHIO IBETA MPEIMETOB MPHU WX HAOIIOJCHUU Yepes

IIBETOBbIE (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnewitel Pezepdopaa u ruranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHue
aToMHOro  snapa. HyknonHas  Momens  atomMHOro  sigpa.  M3ortombl.
PaanoaktuBnbie npeBpamenus. [lepuon nosypacmnaaa aTOMHBIX sIIIED.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsI0BOIO U MACCOBOTO YHCEN.
DHeprust cBsi3W aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U
nenenus saep. crounnku 3uepruu ConHLa v 3BE3I.

SAnepnas sHepreruka. JIeMCTBUSA paaMOAKTHBHBIX W3JIyYECHUN Ha YKUBBIC
OpTaHU3MBI.

©®No UL A



Hemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOIEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka MOHU3UPYIOIIUX U3TYyYECHUH.

Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3mepenue painoakTUBHOTO OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSt
CUCTEMaTH3allM ¥ O00O0OIIeHUS MPEAMETHOTO COJEpKaHUSI U  OIbITa
JeSTeIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe
JUTSl TIOJITOTOBKM K OCHOBHOMY TOCYJApCTBEHHOMY 3K3aMEHY IO (U3UKE IS
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MPEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS TOCTHXKCHHE
OPEIMETHBIX W METAaNpeIMETHhIX IUIAaHUPYEMBIX PE3yJIbTaToB OOy4EHHS,
dbopMHpyeTCsl €CTECTBEHHOHAYUHAITPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB
UCCJICIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
dusnyueckue sSBICHUS, PUMEHSS TIOJYYCHHbIC 3HAHUS, pellaTh 3a/ladd, B TOM
YUCJIE KAUECTBEHHBIE U IKCIIEPUMEHTAJIBHBIE.

[IpyHIMOUATBEHO ~ AESATEIBHOCTHBIM  XapakTep  JAaHHOTO  paszelia
peanu3yeTcs 3a CUET TOro, 4TO 00YyJarONTUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHUW paCMo3HaBaTh W HAYYHO OOBSCHATH
dusnueckue IBICHUS B OKPY>KAIOIIEH MPUPO/IC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHBIE METOJbI HUCCIeAOBaHUS (U3HMUECKUX SBIICHUM, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHBIE OCHOBBI HamOOJee Ba)KHBIX JOCTHIKEHH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMEp, MPAKTHYECKOTO  HCIOJb30BaHUSA  Pa3IMYHbBIX
HMCTOYHUKOB SHEPTrMM HAa OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUSI BCEX
M3BECTHBIX BHJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs

HaIlpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHLIX M IPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TMOpOSABJICHUE HHTEpPECA K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
poccuiickoi (hU3NYecKo HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTUBHOMY Y4aCTHUIO B 00CYXIeHUH
OOIIIECTBEHHO3HAYUMBIXH ATHUECKHUX MPOOJIEM, CBSI3aHHBIX C MTPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HaHHE BaXKHOCTU MOPAJIBHO-3TUYECKUX MPUHLHUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

— BOCITPUSITUE ICTETUYECKUX KauyecTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA
IIO3HAHKWS  MHUpA, OCHOBBI  DPa3BUTHUS  TEXHOJOTMM,  BaKHEHIIEH
COCTaBJISIFOLIEN KYJIBTYPBI;

— pa3BUTHE HAYYHOU JTI0003HATETHLHOCTH, MHTEpPECA K HMCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHoro oOpasza >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH MpaBUJ OE30MAaCHOTO IOBEICHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

— c(opmMupoBaHHOCTh HaBBIKA pPeQIEKCHU, MPU3HAHKWE CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

6) TPy10BOr0 BOCIIUTAHMS:

— AKTUBHOE yYacTHUE€ B PEUICHUU MPAKTUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHu3allid, TOpOoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HAIpaBJICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (U3HUYECKUX
3HAHUU;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (PU3UKOM;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

— OpHCHTAIM HA TIpUMEHEHNEe (PU3NYECKUX 3HAHWM /I pelIeHUs 3a/1a4y B
00JIaCTH OKPY’KAIOMICH Cpeipl, MIAaHUPOBAHUS TMOCTYMKOB M OIICHKHU WX
BO3MO>KHBIX ITOCJIEACTBAN I OKPYKAIOIIEW CPEJIbI;

— OCO3HaHME TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U MyTel UxX
pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJA0BUAM COLHUAJBHON M NPUPOIHOMI
cpeabl:



- HOTp€6HOCTB BO B3aHMO,Z[€I>’ICTBPII/I IIpU BBIITOJIHCHHUHA I/ICCJIe,Z[OBaHI/Iﬁ u
IIPOCKTOB (1)I/I3I/I‘{CCKOﬁ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPaKTUYECKYIO
NeSTEeIbHOCTD;

e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHUCIE

bopMyIMpoBaTh HJEU, MOHSATUSA, THUNOTE3bl O (U3NYECKUX OOBEKTaX u
SIBJICHUSIX;

e — OCO3HaHHE ACPUIUMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUIAHUPOBAHHE CBOETO PA3BUTHUS B NMPUOOPETEHHH HOBBIX (DU3NYECKUX
3HAHMU;

e — CTpEeMJICHHE aHaJU3UPOBATh U BBISBISITH B3aUMOCBSI3H IPUPOJIBI,

oOIecTBa U PKOHOMHUKH, B TOM YHCJIE C HCIOJb30BAaHHEM (PU3MUESCKUX
3HAHMU;

e — OIICHKAa CBOUX JICMCTBUU C YYETOM BIIMSAHHUS Ha OKPYXAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKITFOUAIOIITHC M03HABATEIIbHBIC
yYHHUBEpCaJIbHbIC Y4eOHbIC JCUCTBHS, KOMMYHHUKATHBHBIC YHHBEPCAIHHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBLHBIC YICOHBIC ICHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPH3HAKH OOBEKTOB
(siBNICHMI);

e YCTAHABJIWBAThH CYIIECCTBEHHBIN MNMpH3HAK KiacCU(pUKAIIMA, OCHOBAHUS
JU1s1 000O0ITICHUS U CpaBHEHNS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PaccMaTPUBAEMBIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCAIIUXCA K (PHU3NUSCKUM
SIBIICHUSIM

e BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSA3U NPHU U3YyUYCHUU (PU3UIECKUX
SBICHU W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIOJB30BAHHEM
JTEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS3SX (DM3NUYSCKUX BEIUIMH;

e CaMOCTOSITEIBHO BBIOMPATH CIOCOO pemieHus] y4eOHOU (HU3UIECKOM
3a/1a9M (CpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUS, BRIOOP Hanboee
MOIXO/ISIIIETO C YIYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBUSA.

e HCMOJBb30BaTh BOMPOCHI KAaK  HCCIEAOBATEIBCKUNA  HMHCTPYMEHT
MMO3HAHUS;

e TMPOBOJAWTH TIO CAMOCTOSATEIHLHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOKHBIA (PU3MUECKUN HKCIEPUMEHT, HEOOJbIIOE HCCIIEIOBAHNE
(U3HYECKOTO SIBJICHMUS;

e OIGHWBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJTYYCHHYIO B XOJI€ UCCJICIOBAHUS WU DKCIIEPUMEHTA,;



CaMOCTOATCIIBHO (l)OpMYJ]HpOBaTI) O606HI€HI/IH U  BBIBOABI IIO
pe3yiibTaTaM HpOBeI[éHHOFO Ha6J'II-0I[€HI/I}I, OIIbITa, UCCIICOAOBAHM I,
IIPOTrHO3UPOBATE BO3MOKHOC I[ﬂ.]'[I)HCﬁIIICC Pa3BUTHUC (1)I/ISI/I‘ICCKI/IX
IMPOLCCCOB, a TAKIKC BBIABHUIATH IIPCAIIOJIOKCHHUA 00 mux pPa3BUTHUU B
HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmaumeii:

NPUMEHSThH Pa3IMYHbIE METObI, THCTPYMEHTHI U 3alpOChl TIPU MOUCKE
1 0TOOpe MH(POPMALIUU UK JAHHBIX ¢ YYETOM MPEIOKEHHON ydeOHOU
dusnueckoii 3a1a4u;

aHaJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpPMY Mpe/CTaBICHUS
uHboOpMaIMM U WUIIOCTPUPOBATh pEIIaeMble 3aJadll HECIIOXHBIMU
CXeMaMu, IuarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHAIIUSMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YieOHbIe NeiCTBUS:

B X0J1€ OOCYKJIeHUS Y4eOHOT0 MaTepHalia, pe3yibTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOii
TEMbl W BBICKA3bIBaTh HJICH, HAIICJICHHbIE Ha pEIICHUE 3aJayd U
noJi/Iep>kKaHue 0J1arokKenaTeIbHOCTH OOLICHUS;

COTOCTAaBIIATh CBOU CYXKJCHHS C CYXICHUSMU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIPA)KATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
NyOJUYHO TPEJCTABIATh PE3YJbTAThl BBIIIOJIHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHMUMAaTh M MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHIANBUIYaIbHON paOOThl TPH PEUICHUH KOHKPETHOM (Pu3nuecKon
po0IeMBI;

OpUHUMATh €M COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BHIBATH
NEUCTBUA TI0 €€ JIOCTHKEHHUIO: pAcHpenessTh poyid, OOCYXKIaTh
IPOIECChl U PE3YyJIbTaThl COBMECTHOM pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATHh CBOIO 4YacTh palOThI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa
10 CBOEMY HAIPABIICHUIO U KOOPJIWHUPYS CBOW JCUCTBUS C JPYTUMU
YJICHAMH KOMAaH]Ibl;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTECPHUSIM,
CaMOCTOSITENIEHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiCTBUA

Camoopranusamnus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX W  YYEOHBIX CHUTYaIHSsX,
TpeOyIOMUX ISl pelIeHus] PU3NIECKUX 3HAHUIA,

OPUEHTHUPOBAThCS B PA3IMYHBIX MMOJAXO0JAX TMPUHSITHS PEIICHUN
(MHAMBUAYATbHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSITENIbHO COCTABJIATh AITOPUTM pelIeHHus (PU3MUECKON 3aaauu
WIM TIJlaHa MHCCIENOBaHUS C YYETOM HUMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHPOBAaTh MpeJiaraeMble
BAPUAHTHI PELICHNN;

7ieNiaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/JIEKT:



JaBaTh AaJCKBAaTHYIO OIEHKY CHUTyallUM W TpejjiaraTh IUlaH €€
U3MCHEHMUS;

OOBSACHATh TNPUYUHBI JIOCTHKEHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHCIIE€ B XOJ BHITIOJHEHUS
(¢u3MUecKoro MCCIeNOBaHWsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHMUBIIMXCA CUTYallMd, YCTaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIpyroro 4ejloBeKa B XOJ€ Ccropa WIu
JUCKYCCUM Ha HAy4YHYI0 TeMy, IMOHUMAaTh MOTHBBI, HaMEpPEHHUS U
JIOTHKY APYroro;

pU3HABATh CBOE MPABO HA OLIMOKY IMPHU PElIeHUH (PU3MUECKHUX 3a7ad
WJIN B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K KOHIIY O6y"I€HI/I}I B 7 KJacce MNpCAMCTHBIC PC3YJIbTAaThbl HA 0a30BOM
YPOBHC OOJIZKHBI OTpaKaThb C(bOpMI/IPOBaHHOCTB y 06yqa}oumxc;1 YMGHI/II>JII

UCIIOJIb30BaTh TOHATHS: (DU3UYECKUE U XUMHUYECKUE SIBJICHUA,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaCKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyaTth sBiAeHUS (Iud@ys3us, TEmIOBOE JBIKEHHE YaCTHI]
BEIIIECTBA, PABHOMEPHOE [BIKEHHWE, HEPaBHOMEPHOE JBHXKEHUE,
WHEPIMS, B3aUMOJICUCTBUE TEJ, pPaBHOBECHE TBEPIBIX TEl C
3aKpEIUIEHHONW OChI0 BpalleHus, IMepefada JJaBJICHHUS TBEPIbIMU
TeJIaMH, >KHJIKOCTSIMH M Ta3aMu, aTMOchepHOE MaBlICHHE, IJIaBaHUE
TEJ, TPEBPAIICHUS] MEXaHWYECKONM DSHEPruM) IO OMHCAHUI0 UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIbBITOB, JAEMOHCTPUPYIOIINX
JTaHHOe (PU3UYECKOe SIBJICHHUC;

pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3HUECKUX SBJICHUA B
OKPYXAIoIlleM MHUpPE, B TOM 4YHcie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
MIPUMEPHI JBWKEHUS C PA3TUIHBIMA CKOPOCTSIMU B JKUBOW U HEKHUBOU
MpUpPOJIE, NEHCTBUE CWJIBI TPEHUS B TPUPOJIEC U TEXHUKE, BIUSHUC
aTMOC(EepHOTO JaBJICHUS Ha KUBOW OpPraHW3M, TUIaBaHUE PBIO, pblyaru
B TeEJE YeNOBEKa, MPU ITOM IMEPEBOAWTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UIECKUX
SIBJICHUI;

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel M (U3NUYECKHUE SBICHUA,
UCTIONB3ysl  (U3MUECKHEe BEIMYMHBI (Macca, O0BEM, TMIOTHOCTH
BEIIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
Cuia TSOKECTH, BEC TeNa, CWiIa TPEeHHs, JaBiieHue (TBEPIOTO Teia,
KUJAKOCTH, Ta3a), BBITAJKHBAIONIAS CHJIAa, MEXaHW4YecKas paboTa,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(POUIIMEHT TOJIE3HOTO
JEHUCTBUS MEXaHU3MOB, KHHETUUYECKAsi M TIOTCHIIMAIbHASI DHEPTHS ), TIPH
OTHMCAHUM TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIh3yEMBIX
BEIIMYMH, WX OO0O3HAYCHUS W CIUHUIBI (PU3NYECKUX BEIMYHH,



HaXOJUTh (hOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO BETMUUHY C
JIPYTUMU BEJIUYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBHUCHUMOCTEU
(bu3HUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWMCTBA Tell, (PU3WYECKHE SIBICHUS U TPOIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CHI (BIOJIb OJHOW MPSIMOii), 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumesa, MpaBUJIO paBHOBECHS pblyara
(Obmoka), «30JI0TO€ MPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPruM, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MYECKUEe SIBJICHUS, MPOLECCHl U CBOICTBA Tell, B TOM
yucji€ W B KOHTEKCTE CHUTyalludl MNPaKTUKOOPUEHTUPOBAHHOIO
XapakTepa: BBIABIATH MPUYMHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicCHeHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpOoM Ha 1-2 HM3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBICHUHM, (PU3UYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a7ayu B 1—2 ACHCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmMyIbl, cBs3bIBaOIMINE (U3MUECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a
yCIIOBUSA 3374l 3alUChiBaTh KpaTKOE YCIOBUE, IIOJICTABISATH
¢dusnueckre BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PAacUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHbIC, HEOOXOAUMBIC IS PEIICHUS 3aj7ad, OICHUBATH
PEATUCTUYHOCTD MOJTy4eHHON (PU3NYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh TPHU TMOMOIIH
(Gu3MUeCKMX METOJI0OB, B OINHCAHUU HCCIEIOBAHUS  BBIJICIATH
IpoBEPSIEMOE MPEAOIOKEHHE (rumotesy), pa3nyaTth u
UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yNbTaT, HAXOIUTh OMMOKH B X0JI€
OTIBITA, JIEJIATh BBIBOBI MO €T0 pe3yIbTaTaM;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKHX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opmymupoBaTh  IPOBEpSEMbIC
NPEANnoioXKeHuss, coOupaTh  yCTaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0 OTbITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJIHATH TPSMbIE M3MEPEHUs PACCTOSIHHS, BPEMEHH, MAacChl Tela,
00béMa, CHJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(ppPOBBIX TPHOOPOB, 3aMHCHIBATH TMOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTU OJTHON (DU3UYECKOIN BETUUUHBI
OT JPYro#l C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABMKYIIErOCs Tela OT BPEMEHHU JIBUKEHUS Teja, CHIIbI
TPEHUS CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
TE€T W HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOUIAId CONPHUKOCHOBEHHS
TEJ, CHJIBI YIPYTOCTU OT Y/JIMHEHUS TPYKUHBI, BBITATKUBAIONIEH CHJIBI
0T 00béMa MOrpyXKEHHOM YacTH Tejla U OT IUIOTHOCTH KUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHM TJIABaHUS TEJI, YCIOBUM PAaBHOBECHS phluara
1 OJIOKOB), y4acTBOBaTh B IIJIAHUPOBAHUU Yy4E€OHOTO HCCIIECIOBAHMUS,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  W3MEPEHUS,  CIeAys
MPEIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl IMOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIONKEHHBIX TaOIUI] U
rpaduKoB, AENAaTh BHIBOBI IO Pe3yJbTaTaM UCCIEAOBAHMS;

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (HPU3MYECKUX BEIMYHMH (IJIOTHOCTH
BEIIIECTBA JKUJIKOCTH M TBEPJOrO Telia, CHUJIa TPEHHS CKOJIbKEHHS,
NABJICHUE BO3[yXa, BBITAIKUBAWOIIAS CHJIA, JEHCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUJIKOCTh TeN0, KOA(P(GUIIMEHT MOJE3HOr0 JEeUCTBUSA
IPOCTBIX MEXAHU3MOB), CJEAys MNPEJIOKEHHON HWHCTPYKIUU: TpHU
BBITIOJIHEHUU U3MEPEHUI cOOUpaTh AKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOno/laTh MpaBUjia TEXHUKM O€30MacCHOCTH Mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MPUHIUIIBI IEUCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, BBICOTOMEp, MOPITHEBOM HACOC, apPEOMETP), HCHOIB3Ys
3HAHUS O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOJMMbIC
¢du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh HWHQPOpPMALMIO O TMPUMEPaAX)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU ISl 0OecrieueHust 0€30MacHOCTH MPU 0OpallleHuy ¢ MpudopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH Ccpejie;
OCYIIECTBJISATh OTOOpP HUCTOYHHMKOB HHGopmanuun B HWHTepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HHGPOPMAILIMIO, KOTOpas SBJSIETCS NPOTUBOPEUYMBON WU
MOJKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJEpIKaHMs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiaaeTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2—3 UCTOYHUKOB MH(POpMAIIUU (PU3UYECKOTO COJEPKAHUS, B
TOM YHCJIe MyOJMYHO JenaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPH OSTOM TIPaAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TMOHATHMHBIA amnmapar Kypca (Qu3ukw,
COTIPOBOXK/IaTh BHICTYIUICHHUE MTPE3CHTAIINECH;

MIPU BBITIOTHEHUHN YYEOHBIX MPOCKTOB M MCCIEAOBAHHUI pacrpeneisTh
00SI3aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1a4aMu,
CIEIUTHh 3a BBHITIOJHEHHWEM IUIaHA JCHCTBUMN, aJeKBaTHO OIICHWUBATH
COOCTBEHHBI BKJaA B JICSITEIBHOCTh TPYMIBI, BBICTpauBaTh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAIOIITHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMEHHUIA:

WCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
IBWKEHUE aTOMOB M MOJIEKYJ, arperarHble COCTOSHMS BEILECTBA,
KPUCTAITIMYECKHE U aMOop(HbIE Tela, HACHIIICHHBIA M HEHACBIIEHHBIN
Iap, BJIAXHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSSA JHEPIUs,
TEIJIOBOM  JBUIaTellb,  JJEMEHTAPHBIA  DJJEKTPUYECKHU  3apsn,
JNEKTPUYECKOE II0JI€, IPOBOAHUKM MW JMDJIEKTPUKHA, IOCTOSIHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE T10JIE;



pasnuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE U CKaTUe, TeIlonepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAayuMBaHWE, KaNWUISAPHBIE  SIBJIICHUS,
UCIIapEHuE, KOHJICHCAIU, IJIaBJICHHUE, KpUCTAILTU3a s
(oTBepaeBaHUE), KHUIIEHWE, Temionepenaya (TEIUIONPOBOAHOCTD,
KOHBEKI[US, U3TYyUEHUE), FJICKTPU3allUs TN, B3aUMOJICUCTBUE 3apsiiOB,
NENCTBUS AIEKTPUYECKOTO TOKA, KOpPOTKOE 3aMbIKaHHE,
B3aUMOJECHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, OJEKTPOMAarHWTHasT HWHAYKUUS) 1O ONHCAHUIO HX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXaIollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSKEHHE W KaNWUISIPHBIE SBICHHUS B MPUPOJE,
KpUCTAIIBI B Tpupoje, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOCBl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B arMocdepe, DICKTPUUYECTBO IKUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMiu, Jpeld mMmoIcoB, poJib
MAarHuTHOTO TOJISL JUIsl AKU3HU Ha 3emiie, MOJIIPHOE CHUSIHUE, IPU 3TOM
NEPeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHUM;
ONMKCHIBATh HW3YYCHHBIE CBOMCTBa Tel U (PU3WYECKUE SIBICHUA,
UCTIONIb3Ys  (U3UYECKUE BETWYMHBI  (TeMIlepaTypa, BHYTPEHHSA
SHEPrusl, KOJIUYECTBO TEIUIOTHI, YJEIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylienbHas TEIIoTa TUIABJICHMS], ylelbHAs TEIUIoTa mapooOpa3oBaHMs,
ylenbHas TEIIoTa CropaHus TOIUIMBA, KOY(PHUIIMEHT TMOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIllMHBI, OTHOCUTEIbHAs BJIAXXHOCTh BO3/YyXa,
ANEKTPUYECKUN 3apsil, CWJIa TOKA, DJJIEKTPUUECKOE HAMNpSHKEHUE,
COIIPOTUBIIEHUE NPOBOJHUKA, YAEIBHOE CONPOTUBIICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMUCAHUU TTPABUIHHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKHE SBICHUS U TIPOIECCHI,
WCIIOJIb3YsI OCHOBHBIE TTOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH
CTPOCHHMSI  BEILECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toner  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMS 3apsiaa, 3akoH Owma st
ydacTka 1emnu, 3akoH J[xxoyns—JleHua, 3akoH COXpaHEHUsl SHEPTUH, ITPU
ATOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3aIMCHIBATH €0
MAaTeMaTUYECKOE BBIPAKEHUE,

OOBSACHATH (PU3NYECKUE TPOIIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCT€  CHUTyalluii  MPaKTUKOOPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATH TIPUYUHHOCIIECICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpOoil Ha 1-2 M3Y4EHHBIX CBOMCTBA (DU3UIECKUX
SIBJICHHUM, (PU3NYECKUX 3aKOHOB WJTH 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3aayd B 2—3 JEUCTBHUS, HCIOJNb3Yysl 3aKOHbI U
dbopmybl, cBs3bIBaOMKE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 3aJ1a4d 3aIMCHIBaTh KPATKOE YCIIOBHUE, BBISBIIITH HEAOCTATOK
JAHHBIX JJIS PEIICHHs] 3a/ladd, BBIOMpPATh 3aKOHBI W (HOpPMYIIBI,
HEOOXoauMbIe ISl €€ pelieHus, MPOBOJUTH PAcU€Thl M CPaBHUBATH



MOJY4YeHHOEe 3HadeHHe (PU3UUYECKOH BEIUYMHBI C HW3BECTHBIMU
JTaHHBIMU;

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO PEIIUTh MPH IMOMOIIU
(U3UUECKUX METO/OB, HCIIOJIB3YS ONMCAHHUE WCCIEOBAHNUS, BBIIEIATD
IpOBEpPsSEMOE MPEINOJI0KEHHE, OLICHUBATh IMPABUIBHOCTD IOPSIKA
HpOBEIEHUS UCCIEOBAHNUS, 1€1aTh BBIBOIbI;

OPOBOJUTH OIBITHL 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUN WIN
¢u3udeckux CBOWCTB Ten (KamWULIpHBIC SBICHUS, 3aBUCUMOCTH
JaBJICHUS BO3/yXa OT €ro 00béMa, TeMIlepaTyphl, CKOPOCTH Ipolecca
OCTBIBAaHUS M HArpeBaHUs NPU H3IIYYEHUU OT IBETa H3Iydarolen
(mornomiaromieil) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOABI OT
TEMIEPATyPbl KUJKOCTH M IUIOWAAN €€ MOBEPXHOCTH, AIEKTPU3ALUS
TEJ1 U B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsiOB, B3aUMOJCHCTBHE
HNOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3alysl MArHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JAEWCTBHUS MArHUTHOTO TMOJsSI Ha HPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJIBUraTelsl MOCTOSIHHOTO
TOKa): (opMynHpoBaTh IPOBEPSEMbIE MPEANOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MPEI0KEHHOTO 000PYOBAHMS, ONUCHIBATH XOJ OIBITA
1 (OpMyIUPOBATH BHIBOJIBI;

BBIMOJHATh MIpPSIMbIE HU3MEPEHUs TEMIIepaTypbl, OTHOCUTEIbHON
BJIQKHOCTH BO31yXa, CHJIbl TOKAa, HANpPsDKEHHUS C HCHOJB30BaHUEM
aHAJIOTOBBIX MPUOOPOB U AATUYUKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATH
pe3ynbTaThl  M3MEpPEHUH ¢  yué€ToM  3aJlaHHOM  abCOJIOTHOM
HOTPEIIHOCTH;

IPOBOJAUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JpPYyroil ¢ HCHOJB30BaHHWEM NPSIMBIX H3MEpPEHUIl (3aBUCHUMOCTH
COTIPOTUBJICHUS] NMPOBOJHUKA OT €ro JJIMHBI, IJIOLUIAJAU IONEPEYHOTO
CEUEHHUs M YJIEJIbHOTO CONPOTUBIICHUS BEILECTBA MPOBOJHUKA, CHUJIBI
TOKa, MIYIIEro 4epe3 MPOBOIAHHUK, OT HANPSIKEHUS Ha MPOBOJHUKE,
UCCIIEIOBAaHUE TMOCJEAOBATEIbHOTO W MapajuIeIbHOTO COEIMHEHUMN
IPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY M
BBINOJIHATh U3MEPEHUS, ClIeys MPEA0KEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOJIULl U TIpaduKoOB,
JieJ1aTh BBIBOJIBI [0 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOANTH KOCBEHHBIE H3MEpPEHHs] (U3NYECKUX BeIUYUH (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJIICHHE NPOBOAHMKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUS, COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys NMPEAJIOKEHHON MHCTPYKILINH,
Y BBIUUCIISITH 3HAUEHUE BEJIMYUHBL

coOmo/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha UX OMHCAHUA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK DJIEKTPUUYECKON IHEPTUH, dJIEKTPOOCBETUTEIbHbIC
npuOopHI, HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsr),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKa), HWCIOJb3ysl 3HAaHUS O CBOWCTBAaX (PU3MUECKHUX
ABJICHUHN 1 HEOOX0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHBIC
npuOOpbl TO CXE€MaM U CXEMaTHMYHBIM pPHUCYHKaM (KHIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMbl JIEKTPUUECKUX
nened ¢ MOCIENOBATENbHBIM U MapajlieIbHBIM  COEIUHEHUEM
AJIEMEHTOB,  pas3iuyas  yCIOBHbIE  O0O3HAYEHUS  DJIEMEHTOB
AIEKTPUUECKUX IICTICH;

OPUBOAUTHL MpUMEpPHl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3/I0POBbsI U COOMIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOIIEH cpejie;
OCYUIECTBJIATh MOUCK HHPOpManuud (U3HYECKOTO COAECpKaHUS B
WNHTepHeTe, Ha OCHOBE HMEIONIUXCS 3HAHUUW M MYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX HMCTOYHHKOB BBIJEIATh HH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPU  BBIMOJHEHUWHM Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
MaTepuaybl, pecypchl cetu MuTepHer, BiajeTh NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
colepKaHusl, B TOM 4YHCIEe NYyOJUYHO WPEACTABIATH PE3YIbTaThl
OPOCKTHOW WM MCCJIENOBATEIbCKONW JEATEIBHOCTH, TMPH ITOM
rPaMOTHO MCIIOJIb30BAaTh WM3YYEHHBIM TMOHATUWHBIM anmapar Kypca
(bU3HUKH, COMPOBOXK/IATh BHICTYIJICHUE MPE3CHTAIINEH;

IIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUMN (PU3MUYECKHX
MIPOLIECCOB paclpeeisaTh OO0S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J[a4aMHU, CJICIUTD 32 BBHIIIOJHEHHEM IJIaHa JEHCTBHIA
U KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITETbHOCTD TPYTIIBI, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3peiaTb KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

UCIIOJIb30BaTh IOHATHA: CUCTEMa OTCYETA, MaTepuaibHas TOYKA,
TPaeKTOpHsI, OTHOCUTEIBHOCTb MEXaHU4ECKOTro JBUYKEHUS,
nepopmarus (yrnpyras, iacTuieckas), TpeHHe, LIEHTPOCTPEMHUTEIBHOE
YCKOpEHHUE, HEBECOMOCTh M TMEPErpy3KHu, LEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJIO, LEHTP THKECTA TBEPAOIO Tela, pPABHOBECHUE,
MEeXaHU4YeCKrue KoyeOaHUsI M BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJIHBI, IIKajda 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JaJbHO30PKOCTb,  CIEKTPhl ~ MCIYCKaHUS U
norjouieHus, anbda, 0eTa- U ramma-u3IydeHHs, U30TOINbI, sAepHas
SHEPreTHKa;

pasnuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSMOIMHEIHOE
JIBUKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE
MajJ€Hue  TeJl, PAaBHOMEPHOE  JBWKEHUE IO  OKPYXHOCTH,
B3aUMOJICHCTBUE  TE€J, PEAKTUBHOE JIBXKEHHE, KOJeOaTeabHOe
JBIKEHUE (3aTyXaloUMe W BBIHY)KJIECHHbIE KoJieOaHUsl), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpPa)XEHUE  3ByKa,  MNPSAMOJIMHENHOE
pacupoCTpaHEHUE, OTPAXKEHUE U NPEJOMIIEHHE CBETAa, IOJHOE
BHYTPEHHEE OTpPa)XCHHE CBETA, Pa3JIoKeHHE OeJOoro CBeTa B CIEKTP H



CJIO)KEHHME CIEKTPAJbHBIX LBETOB, AMCIEPCUSl CBETA, €CTECTBEHHAs
pPaZOaKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3ITYUEHHUS)
[0 OINHCAaHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh IPOSBIECHUE M3YYEHHBIX (PU3NYECKUX SIBJICHUI B
OKpYy>XKarolleM Mupe (B TOM uucie (U3NYECKUE SIBJICHHS B IPUPOJIE:
OPUIUBBl U OTJIMBBI, JBWKEHHE IulaHeT COJHEYHOM CHUCTEMBI,
pPEaKTUBHOE JABM)KCHHUE JKHUBBIX OPraHHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMMUYECKHE BOJHBI, LYHAMH, 3XO,
[[BETa TE€JI, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIOrMUECKOe IEHCTBHE
BUJUMOIO, yJIbTpauOJIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YECHMI,
€CTECTBEHHbI  paJUOaKTUBHBbIH  (OH,  KOCMHUYECKHE  JIyuH,
paZiloOaKTUBHOE U3JIy4YEHHE NPUPOJHBIX MHUHEPAJIOB, JEHCTBHE
pPaZMOaKTUBHBIX M3JIyYEHUH Ha OpraHu3M 4YeJIOBEKa), IpU 3TOM
HNEPEeBOAUTh  NPAKTUYECKYIO 3aJady B  Y4eOHYyIO,  BBLAEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3NUECKUX SBIICHUI;
ONUCHIBATh HW3YYECHHBIE CBOMCTBA Tel M (U3HUECKUE SIBICHUA,
UCTIOJb3Ysl (PU3NUECKHE BETUYMHBI (CPEIHSASI U MTHOBEHHAsl CKOPOCTh
TeJa PU HEPAaBHOMEPHOM JIBUJKEHUU, YCKOPEHUE, IEPEMELICHHE, ITyTh,
yIJ0Bas CKOpPOCTb, CWJIa TPEHMsI, CHUJla YIPYIOCTH, CHJIa TSAKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tesa, UMITYJIbC
CWJIbI, ME€XaHHueckas paboTa W MOIIHOCTb, MOTEHUHUAIbHAs YHEPrHs
TeJa, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTCHLIMAJIbHAS SHEPTus
C)KaTOM MpY>KWHBI, KUHETUYECKash SHEPIus, IOJHAs MeXaHW4ecKas
SHEprusi, Mepuoj W YacToTa KoJeOaHWW, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTellb MPeIOMJICHUS
Cpelbpl), IpU ONUCAHUM MPABUIBHO TPAKTOBaTh (U3MUECKUNA CMBICI
UCTIOJb3yEMbIX BEJIWYMH, OOO3HAUCHHUS U EIUHULBI (PU3HUECKUX
BEJIMYMH, HaXOAUTh (HOPMYIbI, CBSI3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTH TIpadUKH H3YyUYEHHBIX
3aBHCHUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U TPOLECCHI,
UCTIOJIb3Ysl 3aKOH COXPaHEHUs SHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHLHKI CYNEPIO3UIUU CUJI, MPUHUIUI OTHOCUTENbHOCTH [ anuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEIOMIICHUSI CBETA, 3aKOHbI COXPAHEHHUsS 3apsI0BOTO M MacCOBOIO
qycesl NpU SAOEPHBIX peakUuusiX, IMPU H3TOM JaBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHa M  3alKMCBhIBaTh €ro  MaTeMaTH4eCcKoe
BBIpAXKEHHUE;

OOBSACHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallud  NPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMY4EeCKMX IIaroB C Omnopod Ha 2—3 U3yYEHHBIX CBOMCTBA
bu3HUecKuX SBICHUM, (PU3NIECKUX 3aKOHOB WUJTH 3aKOHOMEPHOCTEHH;
pemarh pacu€THhIC 3a7aud (OMHUpAOIIMEcs Ha CcUCTeMy u3 2-3
YpaBHEHMI), UCHOJB3Yys 3aKOHBI M  (OPMYJNbI, CBS3BIBAIOILINE
¢u3znyeckue BETMYMHBI: HA OCHOBE aHajdu3a YCIOBUS 3a/Jayu
3alUChIBaTh  KPAaTKOE YCIIOBUE, BBISABIATH HEJOCTAIOIIUE MU
M30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUIA peLIeHHs, MPOBOAUTH PAacy€Thl M OLIEHWBATh PEATHCTUYHOCTH
MOJIy4YE€HHOTO 3HAYC€HUS (PU3NUECKON BEIMUUHBL;



pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU
(u3HUEeCKUX METOJIOB, UCIOJIb3YsI OMKMCAHKME MCCIEIOBAHNUS, BBIICIAThH
IpOBEpSAEMOE MPEINOJIOKEHUE, OICHUBATh IPABHIBHOCTh MOPSIKA
IPOBEJICHUSI HCCIIEIOBAaHUs, JelaThb BBIBOJbI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(du3HUeCcKX CBOMCTB Tel (M3yueHHe BTOPOTo 3akoHa HeloToHa, 3aKkoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUil MPy>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSIMOJUHEHHOE paclpoCTpaHEHUe
CBETa, pas3jokeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparolieit TuH3e, HabJI0IEHUE CIUIONIHBIX U JJUHEHYAThIX CIIEKTPOB
U3ITyYEHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaOopa OOOpyJIOBaHUS, OMKHCHIBATH XOJ OMNBITA M €ro pPe3yJbTaThl,
(bopMyIHpPOBATH BHIBOIBI;

OPOBOJUTh TMpPU HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEPEHHUIA,
ompenenss cpeaHee 3HAYeHHEe H3MepsieMor Benu4yuHbl ((POKyCHOE
paccTosiHue coOuparoiei JUH3bI), O0OCHOBBIBATH BBIOOpP cCrOCOOa
U3MepeHus (M3MEPUTETHLHOTO IPUOOopa);

POBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEM (DU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBHCUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HayalbHOM CKOPOCTH, MEPUOja
KOJIe0aHM MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHUs! CBETa OT yrJja MaJieHus W yria MpejoMIICHUs OT yria
najieHus): TUIAaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO CcOOMpaTh
YCTaHOBKY, (UKCHUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCHUMOCTU
(M3UYECKUX BEIMYMH B BHJIC TAOJUIl U rpadUKOB, ACIaTh BHIBOIBI 11O
pe3ynbTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIHYUH (CpeaHsis
CKOPOCTb ¥ YCKOPCHHE Tena INpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOIHOTO TMaJeHUs, )KECTKOCTh MPYKUHBI, KOAPOUITUECHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHW MaTEeMaTHYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasi CUjla COOWpAONIed JIMH3BI, PATUOAKTUBHBIA  (POH):
MJIAHUPOBATHh U3MEPEHMUsI, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUS, CIEIys  TNPEIJIOKCHHOW  WHCTPYKIIUH,
BBIYMCIIATh 3HAYEHWE BEIWYUHBI M aHAJIM3UPOBATh IMOJIyYCHHBIC
pPEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOmro/laTh TMpaBuUjia TEXHUKKM OE€30MacHOCTH Tpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC TPU3HAKKA HW3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCOJIFOTHO TBEPIIOE TENO, TOUCYHBIA UCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OIMOPOM HAa WX ONUCAHUS (B TOM YHCIE:
CIUIOMETpP, JATYUKHU TTOJOKEHHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMEPUCKOI, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3YyS 3HAHUS O



CBOMCTBax q)HBI/I"IeCKI/IX SIBICHUN U HCO6XOIII/IMBIC (1)I/IBI/I"IGCKI/IG

3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M  CXEMaTHUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npruOopoB u

TEXHOJIOTUYECKUX TMPOILIECCOB MPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3a/1ay, ONTUYECKUE CXEMBbI JIJISi TIOCTPOCHUSI M300paKEHU B TUIOCKOM
3epKaJie U COOMpArOIIeH JTUH3E;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHGOPMAIMI0O O MpuUMepax)
IPAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbS U COOJIIOJCHUS
HOPM 3KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH CPELE;
OCYIIECTBJISATh MOUCK HHPOpManuu (U3HUECKOTO COACpKaHUS B
WNuTtepHere, caMocTOsTENbHO (GOPMYIHpPYST TMOUCKOBBIM  3arpoc,
HaXOJWThb  NYyTH  ONPEIENCHUS  JTOCTOBEPHOCTH  IOJYYECHHOU
uH(pOpPMAIIMM HAa OCHOBE HMEIOIIUXCS 3HAHUN W JIOMOJIHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN  HAay4dHO-
NOMYJISIPHYIO JTUTEPATYpy (DU3UYECKOTO COJIepKaHUs, CIPABOYHBIC
Marepuaibl, pecypcel cetu MHTepHeT, BiageTh NpUEMAMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCHMEHHBIC U YCTHBIE COOOIIIEHUSI Ha OCHOBE
uH(pOpPMAITUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3MUECKOTO COACpPKaHUSA,
myOJIUYHO MPEACTABIATh pe3yJIbTaThl MPOEKTHOU W
UCCIIEN0BATENbCKOMN NESITEIbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh
M3YYCHHBIM TOHSATHUHBIA anmapar H3ydyaeMoro pasjeia (QU3UKU U
COTPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEH
ayIUTOPUH CBEPCTHHKOB.



TEMATHYECKOE ITNTAHUPOBAHHUE

7 KIIACC
KoaunuecTBO 4acoB
Neo HanmenoBanmue pa3jiesioB JyekTpoHHbIE (IU(PPOBBIE)
KoHnTtpoJbHbie IIpakTH4eckue
/1 | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI

Pa3nes 1.®Pu3uka u e€ posib B HO3HAHMHN OKPY:KAKOIIEro MUpa

bu6mmoreka [IOK
1.1 ) -
M3ttia - Hayka o fipupole 2 0 0 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
12 DusHriecKue BETHHHEL 2 0 1 https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAY4YHBIN ) 0 1 bubnnorexa [JOK
' METO/I TO3HAHUS https://m.edso0.ru/7f416194
Hroro 1o pasneny 6
Pa3nen 2.1lepBoHayanbHbIe CBeJCHHUS O CTPOCHUH BeIECTBA
bu6mmoreka [JOK
21 CTpocHHe BellecTsa 1 0 0 https://m.eds00.ru/7f416194
JBrxenue u
2.2 B3aMMO/JIEUCTBUE YaCTH 2 0 1 bubmorexa [JOK
' g t https://m.edso00.ru/7f416194
BEIIECTBA
53 ArperaTHbl€ COCTOSIHUS ’ 0 0 bubnnorexka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Paznen 3./IBu:xeHue U B3aumMo/ieiicTBUE 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

bubmuorexa [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuorexa [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Bupst cun 14 https://m.eds00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4./laBjieHue TBEPABIX TeJ,

JKHIKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [IOK
' TEJIAMH, KUIKOCTAMU U https://m.edso00.ru/7f416194
rasamu
bubmuorexa [JOK
4.2
JlaBIICHHE KU IKOCTH 9 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a BuG 1OK
noInoTeKa
4.4 8
Ha TOTPYZCEHHOC B HHX ! https://m.edsoo0.ru/7f416194
TEI0
Wroro no pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTB. JHeprus
bu6mmorexa [IOK
5.1 Pa6
aboTa 1 MOTIHOCTD 3 https://m.edsoo.ru/7f416194
5.2 [TpocThie MexaHU3MBI 5 bubmmorexa [TOK

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



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

bubmuorexa [JOK

>3 Mexaniieckas oHepris 4 1 https://m.edso00.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
68 12

YACOB I10 ITPOTPAMME



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

8 KVIACC

HaumMeHoBaHme KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPorpamMmMsbl padoTbI padoTbI
Pa3nen 1.TenoBble siBeHNUs
CtpocHue U CBOMCTBA bubnmnoreka [HOK
1.1 7 0
BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T
SILIOBBIE HPOTCCChE 21 S https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pa3nen 2.25ekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNeKTpUUECKUe 3apsabl.
2.1 3apspKeHHBIC TeJa U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHE
59 IlocTostHHBIH 20 ; bu6nuorexa [IOK
' SIIEKTPUYECKHIA TOK https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 M
ATHITTHBIC ABJICHIA 6 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 0 bubnmnoreka [HOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 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 110 ITPOTPAMME

68

145




9 KJIACC

HaunMmeHoBaHUE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NPorpamMmMsbl padoTbI padoTbI
Pasznen 1.Mexannueckue siBJeHHUS
Mexannueckoe Bu6 110K
noInoTeKa
1.1 BUJKEHUE U CIIOCOOBI
a 10 0 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHUA
bubmuorexa [JOK
1.2 BsaumoneiictBue Te
HMOACHCTBHIC TET 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3aKOHBI COXpaHE
paHetus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2.Mexannueckne KoJ1e0aHUSA H BOJTHEI
51 MexaHn4deckue 7 0 3 bu6anoreka LIOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHndecKrue BOJIHEI. 8 1 3 bu6anoreka LIOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3.2/eKTpoMaraHuTHOE MOJi€ H 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE
31 Hole 1 5 0 ) but6mmorekxa [IOK
' https://m.edsoo.ru/7f41a4a6
3J€KTPOMAarHUTHbHIE



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

3.9 DJIeKTpOMarHuTHas 4 bu6muoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 10

Paznen 4. 3.]'[eKTp0Mal"HI/ITHO€ moJie 1 3JICKTPOMArHuTHLIC BOJIHBI. CBeToBbBI€ SIBJICHUSA

DJICKTPOMAarHUTHOE
41 rnoJje u 6 bubmuorexa [JOK
' 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
3aKOHBI
pacrpocTpaHeHus bubnmnoreka [HOK
4.2 5
cBeTa. JIMH3BI U https://m.edsoo.ru/7f41a4a6
ONTUYECKUE IPUOOPHI
Hroro no pazneny 11
Pa3znen S.KBaHnToBbI€ sIBJI€HUS
Hcnyckanue n
51 TIOTJIOMICHUE CBETA 4 bubmmorexa HOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOTO 6 bubnmnoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
5.3 A
FICPHPIC peartiin ! https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 17

Pa3nes 6.I1oBTOpUTEIBHO-0000 IIAI0IIM I MOTYJIb



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

IToBTOpEenue u

6.1 00001IeHHE 9 5 bubnunorexa LIOK
' COJIEpKaHUA Kypca https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9 knacc
Htoro mo pazneny 9
OBILEE KOJIMYECTBO
102 23

YACOB I10 ITPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgponbie
oOpa3oBaTejibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SIBieHus
npupoasl. Pusnueckue
SBJICHUS

MeXaHI/I‘leCKI/IC, TCIIIIOBBIC,
SJICKTPUYCCKUC,
MAar"auTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUA

OuznyecKue BEIUYUHBI U
WX U3MEpEeHne

VYpok-uccnenoBanue
"N3MepeHue TeMieparypsl
pY TOMOIIU
XKHUJIKOCTHOTO TE€PMOMETpa
U JIaTYuKa TemrepaTypsl”

Kak ¢uzuka u npyrue
€CTECTBEHHbIE HAYKH
U3y4aroT PUPOLY.
EcTecTBeHHOHay4HBIN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

METO/1 TO3HAHUS.
Onwucanue GU3NIECKUX
SIBJICHUH C TIOMOIIBIO
MoJeen

Ypok-uccnenoBanue
"ITpoBepka rumoTe3bl:
JAIBHOCTH MOJETa
[IapuKa, MyneHHOro
TOPU30HTANILHO, TEM
0oublIIe, YeM OOJIBIIIE
BbICOTA ITycKa"

CtpoeHue BelecTna.
OmnbITEI, JOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHUE
BEIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qaCTun
BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoBanue
«OTMBITH IO HAOIOICHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»

10

ArperaTHLIe COCTOSAHUA
BCIICCTBA

11

B3anmocBs3p MexTy
CBOMCTBaMH BEIIESCTB B
Pa3HbIX arperaTHbIx

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

COCTOSIHMSIX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

Mexanuueckoe IBUKEHUE.

12 PaBHOMEpHOE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBHIKCHHE
13 Cxopoctb. Equnautist bubnuotexa [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHH bubnuoreka [IOK
JIBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
WNHueprus. 3aKkoH HHEPITUH.
BzaumoseiicTBre TEN Kak bubmuoreka [JOK
15
[IPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JIBHKEHHUSI TEIT
[InoTHOCTH BeliecTBa.
16 Pacuer maccer n 00bema bubmmorexa [TOK
https://m.edsoo.ru/ff0a0fee
TeJa 1O ero MIIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenune IOTHOCTH
TBEPIOTO TETA»
18 Pemenue 3anay o teme bu6mmorekxa [JOK
"[TimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
19 Cwita Kak XapakTepHUCTHKA

B3aUMOJCUCTBUS TEIl.



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

Cuiia ynpyroctu. 3akoH
I'yka

JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH

20 pacTsoKeHUs
(medopmanun) mpyKUHbI
OT MPUIIOKCHHOU CHITBD)

21 SBnenune tarorenus. Cuma
TSDKECTH
CBsi3b MEXy CHIION

99 TSHDKECTH M MAacCOM Tella. bubmuoreka [JOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0al778
o Teme "Cuna Tsoxectn"

Cuna TSKeCTH Ha IPYTHX
23 TJIaHeTax d)mnqecife bubmorexa HOK
) https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TUTAHET

24 W3mepenue cui. bu6nuorexa [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec tena. HeBecomocth

https://m.edsoo.ru/ff0a1778
CrnoxxeHue AByX CHII,

26 HaIpPaBJIEHHBIX IO OJHOMN bub6nuorexa [IOK
IIPSIMOM. https://m.edsoo.ru/ff0ala70
PaBHOpElcTBYIOIIAS CHIT

97 Pemenne 3aa4 mmo Teme

"PaBHOnelicTBYIOIIAsA CHIT"



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

TpeHune CKONbXKEHUS U
TpeHue nokos. TpeHue B
IIPUPOJIEC U TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHnast pabora
«3y4eHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CWJIBI IaBIICHUS U
xapakrepa
COTIPUKACAIOLIUXCSA
MOBEPXHOCTEI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agau Ha
onpeeecHue
PaBHOACHCTBYIOLIEH CUIIbI

31

Pemienue 3a1ay 1o Temam:
«Bec Temay,
«['papuueckoe
M300paxKeHue CUi,
«Cuby,
«PaBHOEHUCTBYIONIAS CUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota no
TeMaM: «MexaHHYeCKoe
JIBIKEHUEY, «Macca,
IIOTHOCTEY, «Bec Temay,
«I"paduueckoe
M300paxKeHue Cui,
«Cuib»

33

JaBnerune. CriocoOb1

bu6mmoreka [{JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

YMCHBIICHUS U
YBCIMUYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6

[aBiienue rasa.
3aBUCUMOCTD TaBJICHUS

bu6mmoreka [JOK

4
3 rasa ot oonéma, https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBieHus
35 TBEP/ABIMU TEJIAMHU, bubnuoreka [IOK
JKHJAKOCTSIMH U Ta3aMU. https://m.edsoo.ru/ff0a25b0
3akou [Tackans
aBJIEHUE B JKUIKOCTU U
36 ime BI)I3BaHHO§ bubmorexa [IOK
. https://m.edso0.ru/ff0a2718
IEWCTBUEM CHUIIBL TSKECTHU
Pemenue 3agad mo teme
37 «JlaBneHue B )XKUIKOCTH H bubmorexa [IOK
a https://m.edsoo.ru/ff0a2826
raze. 3akou [Tackais
bu6mmoreka [JOK
38 Coo0
OODIIAIOTIHECA COCYIRT https://m.edsoo.ru/ff0a2970
39 I'napaBinyeckuii mpece bubmmorexa LHOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuaeBon
SKUJKOCTHBIN HAcoC
ATtMocdepa 3emiu.
41 [IpyunHBI CyliecTBOBaHUS bubnnoreka [JOK

BO3JIYIITHOW 000JIOYKH
3emiu. 3aBUCUMOCTD

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

aTMochepHOTro aBICHUS
OT BBICOTHI Hal YPOBHEM

MOpst
42 Bec Bo3yxa. bubnunoreka [JOK
ATMmochepHoe naBieHne https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdepHoro
43 aBieHus. OneIT bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCHUMOCThH
44 aTMOC(EpHOTO JTaBJICHHS bu6mmoreka [JOK
OT BBICOTBI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapometp-anepous.
45 ATIIJVIOC(b: Hoep aBi[IeHI/Ie bubmmorexa [JOK
p A https://m.edsoo.ru/ff0a2fc4
Ha Pa3JInIHBIX BBICOTAX
46 Pemrenne 3aga4d nmo teme "
ATtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U
47 rasa Ha IIOIpy’KCHHOE B bubnuorexa [JOK
HUX Teso. ApXuMe0Ba https://m.edsoo.ru/ff0a3276
cuia
JlaGoparopHas paboTa
«OmnpeneneHue
pes . bubmuorexa [JOK
48 BBITAJIKUBAIOIICH CHJIBI,

JIEUCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

SKUIKOCTBY

49

JlaGopaTtopHasi paboTa 1mo
teme «MccnenoBanue
3aBUCHMOCTH Beca Teja B
BOJIC OT 00bEMa
MOIPYKEHHOU B KUIKOCTh
YacTH Tea»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabora
"KoHcTpynpoBanue
apeoMeTpa Win

KOHCTPYUPOBAHHUC JIOAKH U

orpeniesieHue eé
rpy30H0abEMHOCTH"

52

Pewenue 3amau no remam:
«IInaBanue cynos.
Bosnyxomnnasanuey,
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30BY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas pabota no
TeMe «JlaBieHue TBepabIX
TEN, dKUAKOCTEH 1 ra30B»

54

Mexanudeckas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomnaocTs. EnuHuIE

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

MOIIHOCTHU

56

VYpok-uccienopanue
"PacyéTt MOIIIHOCTH,
pa3BUBAaEMOM IIPU MOABEME
110 JecTHUIE"

S7

[IpocThie MEXaHU3MBI.
Priuar. PaBHoBecue cuit Ha
pbryare

58

Poruaru B TexHuke, ObITY U
npupoze. JlabopaTopHas
pabora «MccnenoBanue
YCJIOBUI paBHOBECHS
phIaara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pewenne 3anau mo reme
«Y cI10BHS paBHOBECHS
ppr4ara»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduuuent noneznoro
JNEUCTBUS MEXaHNU3Ma.
JlaGopaTtopHnast pabota
«M3mepenne KIIJI
HaKJIOHHOM MIOCKOCTH»

0.5

61

Pemenue 3agad mo reme
"Pabora, momuocts, KIT/["

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas SHEprusi.
Kunetnueckas u
MOTEHITHATbHAS DHEPTHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110
TeMe
"DKcrnepuMeHTaIbHOE
onpeieJICHue U3MEHEHUS
KUHETHYSCKOH U
MOTCHITUATBLHON SHEPTHH
IIPU CKaThIBAaHWH TeJa 1Mo
HaKJIOHHOM IIJIOCKOCTH"

65

KonTponbhas padoTa 1mo
teme «Pabora u
MOIIIHOCTb. DHEPTHUS

66

Pabora ¢ TekcTamu 1o
TeMe "MexaHnyecKkoe
nBmxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pabota ¢ TekcTaMu 110
teMme "JlaBneHue TBEPABIX
TeN, JKUAKOCTEH 1 ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PabGora ¢ TekcTamu 110

Teme "Pabora. MOIIHOCTS.

Oneprus"

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUH U 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
WX OIBITHBIC
MOATBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYII
Mogaenu TBEpIOTO,
3 SKHJIKOT0 U ra3000pa3Horo 1 bubnorexa [IOK
. p https://m.edsoo.ru/ff0a540e
COCTOSTHUH BEILECTBA
OOBbsicHEeHHE CBOUCTB
TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUM L
BELIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u 1 bubnuoreka [IOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue u 1 bu6mmorexa [IOK
KalUJUIIPHOCTE. https://m.edsoo0.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

IToBepxHOCTHOE
HaATAXCHHUC

TennoBoe paciMpeHue u

bu6mmoreka [IOK

"UccnenoBadue ABICHUS

7
cKarue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
3 TEeMITepaTyphl CO
CKOPOCTBIO TETIOBOTO
JIBIDKCHHUSI YaCTHIL
BHyTpeHHsa sHEprUsl.
9 CHZ?(O)&I I/IBMCH:HI/IH bubmorexa LOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpPEHHEH 3Heprun
bubmuorexa [JOK
1 B
0 HABL TeTLIOTIepenatii https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"IIpakTHueckoe
11 HCITOJTb30BaHHE TETUIOBBIX bu6mmoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuajoB B LEJIX
sHeprocoepexeHus"
12 KonuuecTBo TEMIOTHI. bu6mmoreka [IOK
VY nenpHas TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO
13 Oamanca. TermaooOMeH 1 bubmorexa [JOK
' https://m.edsoo.ru/ff0a7088
TEIIOBOE PAaBHOBECHE
14 JlaGopartopHas paboTa bubnuorexa [IOK

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Ter1000MeHa Ipu
CMEIIMBAHUU XOJIOJHOU U
ropsiyeit Boanl"

Pacuer xonmnuectBa
TEILIOTHI, HEOOXOIUMOTrO

15 JUIS HATPEBAHUS TEa U
BBIICIISIEMOTO MM TIPH
OXJIAKICHUH
JlaGopaTtopHnast pabora
16 "OmnpeneneHue yaeinbHoi bubmorexa HOK
P Y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIIECTBA
DHeprus TOIUIMBA.
17 VY nenpHas TemaoTa bubmorexa HOK
o https://m.edsoo.ru/ff0a7b5a
CTOpaHHus
IInaBnenne u
OTBEpJICBaHUE
18 KPUCTAIUIMYECKHUX Tl bubmorexa HOK
p ’ https://m.edsoo.ru/ff0a71d2
VY nenpHas TemaoTa
TIJIaBJICHUS
JlaGopaTtopHnast pabota
19 "Omnpenenenne yaeabHON bubmorexa LHOK
P Y " https://m.edsoo.ru/ff0a72fe
TEILIOTHI IJIaBJICHHS JIbIa
20 [TapooOpa3zoBanue u bubnuorexa [IOK
KoHeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenpHas bu6mmoreka [JOK

TEII0Ta NapooOpa30BaHUs

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Y KOHJICHCALIUH.
3aBUCUMOCTh
TEMIIEPATYPbI KHIICHUS OT
aTMoc(hepHOro JaBICHHS

22

BnaxnocTs BO3ayXa.
JlaGopaTtopHnast pabora
"Onpenenenue
OTHOCHUTEJIBbHOM
BJIQXKHOCTH BO3ayxa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenne 3amau Ha
OnpeeiCHUE BIAXKHOCTH

BO3/IyXa

24

[TpuHIUIBL paObOTHI
TETUIOBBIX IBUTATEIICH.
[TapoBas TypOuHa.
JIBuraTtens BHYTPEHHETO
CrOpaHus

25

KII[ TermoBoro
nsurarens. Tennoseie
JIBUTATENIH U 3alUATA
OKpYXKarolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUS U
MMpEeBpalICHUA SHCPTUU B
TCIJIOBBIX IIpoHeccax

27

IToaroroBka k
KOHTPOJILHOM paboTe 1o

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

Teme "TermIoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHUU BenrecTna"

28

Konrponbnas padora mo

Teme "TermnoBbIe IBICHUS.

W3menenue arperaTHbIxX
COCTOSIHUU BenrecTna"

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

29

DnekTpusanus tei. [IBa
poJia SIEKTPUIECKUX
3apsiIoB

30

Ypok-uccnenoBanue
"DnekTpu3anus Te
WHIYKIUEH U IIpU
COMPUKOCHOBEHUU"

31

Bzaumoneiictere
3apsKEHHBIX TeIl. 3aKOH
Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
IIpuHIuMm cyneprno3unun
AIEKTPUYECKUX MOJIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrpryuecknx
3apsiA0B. DJIEMEHTapHBIN
3apsia. CTpoeHue aroMa

34

IIpoBoiHUMKY U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JTUBICKTPUKH. 3aKOH
COXpaHEHUs
AIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

DIEKTPUUYECKUI TOK,
YCJIOBHS €T0
CYILIECTBOBAHUSI.
HcTounuku
ANEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeficTBHS 2IIEKTPUYECKOTO
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"JleiicTBUE
AIIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKHU U
JUAJIEKTPUKH"

39

DIIeKTPUUECKHUI TOK B
MeTaJlIaX, KUJIKOCTAX H
razax

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKkas merb 1 e€
COCTaBHBIC YaCTH

41

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pEryJInpoBaHHUE CUIIbI

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

TOoKA"

42

DJIEKTPUYECKOE
HanpsbkeHue. Bonstmerp.
JlaGopaTtopHnast pabora
"U3mepenue u
peryJvpoBaHue
HanpspKeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ComnpoTuBieHne
IIPOBOJIHUKA. Y I€TIbHOE
COINPOTUBIICHUE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COIIPOTHBIICHUS
IPOBOJIHUKA OT €T0
JUTMHBI, TUTOIIAIH
HOTNEPEYHOT 0 CEYCHUS U
MaTepuana"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHMOCTb CHJIbI TOKA
OT HAIIPSPKCHUA. 3akoH
Owma AJId ydacCTKa LCIN

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

46

JlaGoparopHas paboTa
"HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA,
UIYILETo Yepe3 pe3ucrop,
OT COIPOTHUBIICHUS
pe3ucTopa M HaNPSHKESHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

Ha pe3ucrope”

47

[TocnenoBarenbHOE U
napaJuiebHOe
COCIMHEHUS TIPOBOIHUKOB

48

JlaGopaTtopHnas pabota
"[IpoBepka mpaBuiia
CJI0’KEHHUSI HANIPS)KEHUN
IIPU [10CJIEJOBATEILHOM
COCTMHEHUH JIBYX
pe3uctopos"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHnast pabota
"IIpoBepka mpaBumia s
CHJIBI TOKA TIPH
napauieJIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3agaq Ha
npuMeHeHue 3akoHa Oma
JUTSL PA3ITAIHOTO
COEMHEHUS MPOBOIHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

o1

PabGora 1 momiHOCTH
ANEKTPUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTtopHnast pabota
"Onpenenenne paboTs U
MOIITHOCTH
ANEKTPUUECKOro TOKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DIIEKTPUUYECKHE LIETTH U
oTpedUTEnN
ANEKTPUYECKON SHEPTUU B
owiTy. KopoTtkoe
3aMbIKaHUe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

54

[Toaroroska k
KOHTPOJIbHOH paboTe 1o
TeMe "DIeKTpuYeCcKue
3apsAbl. 3apsHKEeHHBIE Tea
U UX B3aUMOJECHCTBUS.
[TocTostHHBIN
ANEKTPUIECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbnas pabota no
TeMe "DIeKTpuYecKue
3apsiibl. 3apsKEHHBIC Tella
7 X B3aUMOJICHCTBHS.
[TocTostHHBIN
ANEKTPUIECKUIN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIE MATHATEI, HX
B3aUMOJIENCTBUE

57

Ypok-uccrnenoBanue
"N3yuenue nonei
HOCTOSHHBIX MarHuToB"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruuTtHoe none.
MarsuTtHoe 1moJie 3eMIIH U
€ro 3Ha4YCHUE IS KU3HHU
Ha 3emie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT DpcTena.
MarsuTHoe IoJIe
3JIEKTPUYECKOI0 TOKa
MaruutHoe noJie KaTyIIKu
C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

IIpumeHeHue
3JIEKTPOMAarHuTOB B
TexHuke. JJaboparopHast
pabota "Uzyuenue
JefcTBUSL MarHUTHOTO
0JIS1 Ha TIPOBOJTHHK C
TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

OeKTpoIBUTATENb
HOCTOSIHHOT'O TOKa.
Hcnonp3oBanue
ANEKTPOJBUIATEIICH B
TEXHUUYECKHUX YCTPOHCTBAX
Y Ha TPaHCIOPTE.
JlaGoparopHas paboTa
"KoHcTpynpoBaHue u
u3y4yeHue padoThl
aJIeKTpoaBUraTess”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Oneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOM
uHaykuuu. [Tpasuio
Jlenna

63

DIIEKTPOTreHeparTop.



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Crioco6bI nosryyeHus
AIEKTPUYECKOU SHEPIUH.
DIEeKTpOCTaHIMHU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTUU

64

IToaroroBka k
KOHTPOJILHOH paboTe 1o
TeMe "DIeKTpuyecKue u
MarHuTHBIC sIBJICHUS"

65

KonTponbhas padota no
TeMe "DIeKTpuyecKue u
MAarHuTHbIC sIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Pabora ¢ Tekcramu o
teme "TermnoBsie gsBiaeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

Pabora ¢ Tekcramu o
teme "TlocTOsTHHBIN
ANEKTPUIECKUIN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

Pabora ¢ Tekcramu o
Teme "MarautHslie
saBieHus"

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoasbnsie | IIpakruyeckue
Bcero u3yuyeHusi | oOpa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoteka [IOK
MEXAHUYECKOTO JIBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnmnorexka HOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE
4 nBukeHue. CpeaHsisi 1 MTHOBEHHAsI 1
CKOpPOCTh
[IpsimonuHEitHOE PaBHOYCKOPEHHOE bubmuoreka [JOK
5 1
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'paduk cxkopoctu
JIaGoparopHas paboTa
7 "OnpeneneHne yCKOpeHus Teja npu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
8 CBobonnoe nagenue tei. OnbITh 1
lanunes



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

PaBHOMEpHOE ABMXKEHUE 110
OKpykHOCTH. Ilepron u yacrora

bubnunoreka LIOK

9
oOpamienus. JInHeiHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOpPOCTH

10 LenTpocTpeMUTENbHOE YCKOPEHHE

1 MexaHn4ecKkoe ABMKCHHE. bubnuorexa [JOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ae612

12 Cucrema orcuyeta. OTHOCUTENIBHOCTh bubnmnoreka [HOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ae72a

13 PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubnuorexa [IOK
JBUYKEHUE https://m.edsoo.ru/ff0ae982
HepasHoMepHOE NpsIMOIMHENHOE

14 BrokeHHe. CpeHss 1 MTHOBEHHAs bubmmorexa [OK
A - -PeA https://m.edsoo.ru/ff0aeb6c
CKOPOCTh

15 [IpsimonuHeitHOE PaBHOYCKOPEHHOE bubmuoreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0aeca?
CkopocThb MPSMOIMHENHOTO

16 PaBHOYCKOPEHHOTO JIBFKCHUSI.
I'paduk ckopoctu
JIaGoparopHas paboTa

17 "OnpeneneHue yCKOpeHus Teja npu bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0aee28
HAKJIOHHOM MJIOCKOCTH"

18 CBoOoanoe majeHne Teia. OmbIThI bubmuoreka [{OK
lanues https://m.edsoo.ru/ff0af738

19 PaBHOMEpPHOE IBUKEHUE 11O bubmuoteka [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

okpyxHoctH. [leproxa u yacrora
oOpamienus. JIuneiinas u yriosas
CKOPOCTH

https://m.edsoo.ru/ff0afa26

JIaboparopHast pabota

bubnunoreka LIOK

20 "Onpexnenenne ko3 PuumeHTa
pest (b'('b B https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3anay no teme "3aKoHbI Bu6 OK
noInoTeKa
21 Hrrorona. Cuna ynpyroctu. Cumna 1
. https://m.edsoo.ru/ffOafb8e
TpeHus
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO By OK
noInoTeKa
22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO 1
https://m.edsoo.ru/ff0af044
MaJIeHUs
Ypok-koHpepenus "JBrmkeHue Ten
23 BOKPYT T'PaBUTAIIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pewmenune 3anau no teme "Cuia Bubs OK
nonroTeka
24 TSKECTU U 3aKOH BCEMUPHOTO 1
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBas kocMHUUECKask CKOPOCTb. bubmuoreka [JOK
HesecomMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO. Bu6 110K
N nonnoTexa
26 PaBHOBecue TBEpOTO TENA C©
3AKPEIIEHHOM 0CHIO BAIICHNA https://m.edsoo.ru/ff0afe36
MowmenT cuibl. LlenTp TsoxecTn
27 PaBHOBecue mMarepualbHON TOUKH.



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

AOGCooTHO TBEPOE TEIIO.
PaBHOBecue TBEpOTO TENA C©
3aKperIEHHONW OChIO BpalllCHUSI.
MowmeHnT cuibl. LleHTp TsxecTn

Pemrenne 3agaud mo reme "MoMEHT

bubnunorexa LIOK

28
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHOU paboTe

29 1o Teme "MexaHn4yeckoe JBUKEHUE bubmmorexa [JOK

y " A ' https://m.edso0.ru/ff0b0408
B3aumopeiicteue Ten
KonTponbnas pabota mo teme
30 "MexaHHYEeCKOe JIBIKESHUE bubmmorexa [JOK
y A | ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicteue Ten
Nmnynbsce Tena. Umiynse cubl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. bubnmnoreka [HOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHICTBHE

39 Pemenne 3agau mo teme "3akoH bu6nuorexa [IOK
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKECHHE B IPUPOJE U TEXHUKE"

bu6anoreka LIOK
34 M
CXAHHHECKas PAOOTA H MOUIHOCT https://m.edsoo.ru/ff0b0a84

35 PaboTa crutbl TSKECTH, CHITBI but6mmorekxa [IOK
YIOPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ffOb0db8

36 JIaGoparopHas paboTa

«OHpCI{CJ’ICHI/Ie pa6OTBI CHJIBI TPCHUSA



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IIPY PABHOMEPHOM JIBUYKEHUHU TeJla
10 TOPU30HTAIILHOU ITIOBEPXHOCTH

CBs3b 9HEprUH U pabOTHI.

37
ITorenumanpHas SHEpPIrUst
38 Kunernueckas sueprus. Teopema o bubnuotexa [JOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUS SHEPTUH B
MEXaHUKe
40 JlaboparopHast pabora «/3yuenue bubnmoreka [JOK
3aKOHA COXPaHEHUS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHoe IBMIKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromiue KoueoaHusl.
42 BI)II}{/X meble KoJieOaHusI bubmorexa LOK
e ' https://m.eds00.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 r[: noaa KOerGaHI/HTI OT JKECTKOCTH bubmorexa [JOK
pHoL https://m.edsoo.ru/ffOb197a
MPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamienue suepruu npu
MEXaHHUYECKUX KOJICOAHMSIX
JlabopaTopHas pabota
but6mmorekxa [IOK
46 «OmpeneneHne 4acToThl ¥ IEpUoIa

KoJieOaHui MMPYXXUHHOI'O MadTHUKA»

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaboparopHas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJaHbL. CBOWCTBA
MexaHu4yecKux BoJH. [IpogosabHbIe U
MOTNIEPEYHBIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHnus "MexaHndecKkue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuueckue BOJTHBI"

50

3ByK. Pacripoctpanenue u
OTpa)KCHHE 3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

Ypok-koHpepeHus "YIbpTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6anoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHMS.
Mexannueckue kojaeOaHus ¥ BOJHBI"

bu6anoreka LIOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbnas padoTa mo teme
"3aKOHBI COXpaHEHUSI.
Mexannyeckue KojaeOaHust ¥ BOJIHBI"

56

ITocTossHHBIC MarHuThl, UX

bubanoreka LJOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

B3aUMO/JICTICTBUE

https://m.edsoo.ru/ffOb2abe

VYpoxk-uccienoanue "M3yuenue

but6mmoreka [IOK

57
I0JIE€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MaruuTHoe 1moJjie
but6mmoreka [IOK
58 3eMJIM U €ro 3HadeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
OnbIT OpcTeaa. MaroutHoe nose
59 DIIEKTPUUECKOT0 TOKa MaruuTHoe bubmorexa HOK
p https://m.edsoo.ru/ff0acld2
T0JIe KaTyIIKH C TOKOM
[IpuMeHeHne PEKTPOMArHiuTOB B
50 texHuke. JJaboparopuas pabota bubmmoreka [JOK
"N3yueHue neicTBUsI MATHUTHOT'O https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MPOBOJHUK C TOKOM"
DIEeKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcmons3oBaHue
ANEKTPOABUTATENCH B TEXHHUECKUX
61 CTPOMCTBAX U HA TPAHCIIOPTE bubnmorexa [JOK
yerp p pTe. https://m.edsoo.ru/ff0ac86¢c
JlabopaTopHas pabota
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI ANIEKTpOoaABUTATENS "
OmnsiTel Dapanes. 3akoH
62 DJIEKTPOMATHUTHON UHIYKIIUN Bubmiorexa ITOK
P Y. https://m.edsoo.ru/ff0ac86c
[IpaBuio Jlenna
Onextporenepatop. CriocoObl
63 MOJIYYEHUS JIEKTPUUECKOI SHEPTUH.

DNEeKTPOCTaHIUHU Ha



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

BO300HOBJISIEMBIX UCTOUYHUKAX
SHEPTUU

DNeKTpOMarHuTHOE ToJIe.

but6mmoreka [IOK

64
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
65 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-kouhepennus "llkana
66 3JIEKTPOMATHUTHBIX BOJIH. bubmuorexa [IOK
Hcnonb3oBaHue 31€KTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "M3yueHue
P . 7 bu6mmoreka [IOK
67 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3aga4d Ha onpeneneHue
68 YacTOTHI U JUIMHBI
ANEKTPOMArHUTHOM BOJTHBI
DJIeKTpOMarHuTHAs PUPOJIa CBETA.
P Prp bubmuorexa [JOK
CxopocTts cBeTa. BomHOBBIE
. https://m.edsoo.ru/ff0b3658
69 CBOliCcTBa cBeTa. McTouHuKkM cBeTa.
- N bu6nuorexa [IOK
SIMOJTMHEWHOE PacpOCTPaHEHU
PAMOTHHEHHOS PaclipOCTPateHie https://m.eds00.ru/ff0b31d0
ceta. 3atMeHust ConHua u JIyHel
3aK0H OTpa)KeHUs CBETa. 3epKaja.
bu6anoreka LIOK
Pemenue 3a1a4y Ha MprUMeHEHHE
https://m.edsoo.ru/ff0b3aea
70 3aKOHA OTPAXKEHUs CBETA
1 3 bubnunorexa LIOK
JIOMJICHHE CBETa. 3aKOH
PCITOMIICHHIE CBE © https://m.edsoo.ru/ff0b38c4
MIPEIOMIICHUS CBETa
71 VYpoxk-koH(pepeHuus bubmuoteka [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4

"Ucnonbp30Banue MoIHOTO
BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
cBs3p" [lomHOE BHYTpEHHEE
oTpakeHue cBeta. Mcnonb3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIaX

https://m.edsoo.ru/ffOb3c5c

72

JIunzel. OnTHYecKas cuja JIMH3BI
[TocTpoenne n3o0paxeHUH B TMH3AX

bubmnoreka IIOK
https://m.edsoo.ru/ffOb3f2c

73

['ma3 kak onruyeckas cuctema.
3penue Ypok-KoHpepeHus
"IledexTsl 3peHus. Kak coxpaHHUTh
3peHue"

b nu6bnmmoreka [JOK
https://m.edsoo.ru/ff0b4684
bubmuorexa [JOK
https://m.edsoo.ru/ff0c0a7e

74

Ypok-nipaktukym "BosHOBBIE
CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHys u audpaxus”
Paznoxenue 6e10ro cBeTa B CIEKTP.
Omneitel HetoTona. Cnoxenue
CHEKTpaJIbHBIX 1[BE€TOB. [lucnepcus
cBeTa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc0f4c

75

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "MarHuTHBIE IBJIEHUS.
DJIEKTpOMAarHuTHAas MPUPOJIa CBETA

76

KonTponbHas pabota mo Teme
"MarduTHbIE SIBJICHUS.
DneKTpoMarHuTHasi Ipupojaa CBeTa



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0f4c

Omnbitel Pe3epdopaa u ruranerapHas

bubnunorexa LIOK

77
MOJEeIb aToOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Moaens atoma
bopa
Hcnyckanue u MorionieHne cBera
79 aromoM. KBaHTbl. JInHeiuaTeie bubmorexa I[JOK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmtonenue bubnmnoreka [HOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTMBHOCTB U €€ BUIbI bubmorexa [IOK
g A https://m.edsoo.ru/ff0c1672
82 CrpoeHue aTOMHOTO siipa. bubnmnoreka [HOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
83 PannoaxktuBHbIE IpEBpaLICHHUS. bubnuorexa [IOK
H3otomns https://m.edsoo.ru/ff0clald
84 Pemenue 3agau mo teme: bubanoreka LIOK
"PannoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon momypacmana
Ypok-koH(DEpeHIUA
86 "Ppa I/IO&K”EEIBFI)-ILI: H3IydeHUS B bubmmorexa [IOK
! i " https://m.edso0.ru/ff0c2126
pUpoJie, MEAUITUHE, TEXHUKE
SlmepHbIC peakiuy. 3aKOHBI
87 ccflx paHeHII/:SI 3aH51 OBOI'O U bubmorexa [JOK
P DA https://m.edsoo.ru/ff0c1c58
MAacCOBOT'0 YHCEI
88 DHeprus CBA3U aTOMHBIX SIZIEp. bubnuotexa [JOK

CBs13b MacChl U OHCPIrun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3ampau no reme "Snepueie
peakuun"

90

Peakiuu cuHTe3a U A€TICHUS AEP.
Ncrounuku sHeprun CoaHua u 3BE37

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "SAnepHas
sHepreTuka. JleicTus
paZAMOaKTUBHBIX U3ITy4YEHUHN Ha
KUBBIE OpraHU3MbI"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBHIE BOJHBI.
KBanToBsie siBieHus"

bubnuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanTosble sBiaeHus"

94

IToBTOpenue, o0o0mIEeHNE.
JlabopaTopHbIie pabOTHI 1O KypCy
"B3aumopeiictBue Ten"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0mmenue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 3a]a4
o Teme "TernoBsie nmporecch”

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX U KaYECTBEHHBIX 337124
o teme "KIIJ] TermoBbIx
JBATATEIEH"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTrOopenue, o6o0menue. Pemenue

97 aCUEeTHBIX U Ka4eCTBEHHBIX 3a]a4 1 buGnuorexa [IOK
p A https://m.edsoo.ru/ff0c2b30
o teme "KII]] anexrpoycTtanoBoK"
[ToBTOpenue, o6o0mIeHNE.
98 JlaGopaTopHbIe padOTHI IO KYPC 1 1 buGnuorexa [IOK
" patop P | pey https://m.edso0.ru/ff0c2c52
CBeTOBLIE SIBIICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubnnorexa LHOK
Y https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 TeMme "KBanToBas u 1
snepHast pusuka"
BIIEE KOJIMUECTBO HACOB I1
OBII] O CTBO HACO O 102 24

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
1.®uzuka: 7 knacc /M.M.Ilepsbiikun, A.W. IBaHOB.
M.: IIpocBemienue.
2. ®uzuka: 8 xknace /M.M.Ilepoiikun, A.W. BaHOB.
M.: IIpocBemienue.
3. ®usuka: 9 knacc /M.M.IlepplikuH,
E.M.I'ytauk, A.W. UBanos, M.A.IletpoBa.
M.: IIpocBemieHue.

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
1. Mapon A.E., Mapon E.A.
®usuka. JlugakTuuecKkue MaTepruaiibl. 7 Kiiacc.
M.: IIpocBemienue.
2. Mapon A.E., Mapon E.A.
®usuka. JlugakTuueckue MmaTepuaiibl. 8 Kiiacc.
M.: IIpocBemieHue.
3. Mapon A.E., Mapon E.A.
®usuka. JlugakTuueckue MaTepuaiibl. 9 Kiacc.
M.: IIpocgemieHue.
4. Yepnukona O.A., I'nanenkoBa C.H., Kyapssues B.B.
dwusuka. 7kinacc. Metonuueckoe mocodbue



M.: [IpocBemenue.

5. YUepnukosa O.A., I'nagenkoBa C.H., Kynpsisiie B.B. ®uzuka.

8kitacc. Meronuueckoe rnocooue

M.: [Ipocsemienue.

6.Yepnukona O.A., I'magenkoBa C.H., Kynpssues B.B. ®uszuka. 9 knacc. Mertoaudeckoe mocobue
M.: IIpocsemieHue.

7. Mapon A.E., Mapon E.A., I1o3oiickuit

C.B. ®usuka. COOpHHK BOIIPOCOB U 337a4. 7 KIacc

M.: IIpocseuienue.

8. Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®uzuka. COOpHUK BOIIPOCOB U 3a/1a4. 8KJ1acc
M.: [IpocBemieHue.

9. Mapon A.E., Mapon E.A., [1o3olickuii C.B. ®uznka. COOpHUK BOIPOCOB M 3a7a4. 9kiacc
M.:IIpocBemieHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickast 3jekTpoHHasi mkoJia https://resh.edu.ru/

Bubauorexa I{OK https://m.edsoo0.ru/7f416194

Bubauorexa I{OK https://m.edsoo.ru/7f4181ce

Bubauorexa I{OK https://m.edsoo.ru/7f41a4a6
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