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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOW 00pa3oBaTeIbHON MPOrPAMMEI, MPEACTABICHHBIX B
dI'OC 000, a Taxxe ¢ yu€Tom (penepanbHoil paboudel mporpaMmbl BOCIIUTAHUS
u Konuenuuu npenojgaBanus yueoHoro npeamera «Dusukay.

Conepxanue mporpaMMbl 1o (DUM3MKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON IPAMOTHOCTH OOYYArOMIMXCS U OPraHU3alHI0 U3yYeHUs
¢u3MKH Ha JEATETHHOCTHOW OCHOBE. B mporpamMmMe mo ¢u3MKe y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METANpEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a
TaK)K€ MEXIPEIMETHBIE CBA3U €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[IporpaMmma 10 (¢u3MKEe YCTAaHABIMBACT pacIlpeleieHHne Yy4eOHOTO
MaTepuaiia 1Mo rojaMm oOydeHus (mo Kiaccam), MpeasiaraeT MNPUMEPHYIO
MOCJIEIOBATEIHbHOCTh HW3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS
IPEIMETHOrO COJIEPKAaHUA U yUETEe BO3PACTHBIX OCOOEHHOCTENW 00yJaroIuXCsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbI0 OKa3aHUS METOIUYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU paboueii MpOrpaMMBbI IO YI€OHOMY MPEAMETY.

@dusuka SBIAETCS CUCTEMOOOPA3YIOUIUM Il €CTECTBEHHO-HAYUHBIX
y4eOHBIX TPEAMETOB, IOCKOJbKY (HU3NYECKUE 3aKOHbI J€KaT B OCHOBE
IPOIICCCOB M SBIICHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U
¢usnyeckoil reorpadueill, BHOCHT BKIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, IPEIO0CTABIIsIET HarboIee ICHbIe 00Pa3Ibl IPUMEHEHHUSI HAYYHOTO METO/1a
MO3HAHMS, TO €CTh CIIOCO0a MOTYYSHHS TOCTOBEPHBIX 3HAHUI O MHpE.

OpnHa U3 TIaBHBIX 33/1a4 (PU3MUECKOr0 00pa30BaHUsS B CTPYKType 0OIIero
o0Opa3oBaHMs COCTOUT B (DOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE TMpeJrosaracT OBJaJeHUE
CIIeTYFOIIIUMHU KOMIIETEHTHOCTSIMH, XapaKTepU3yOITIMA
€CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS,

OIICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;
MHTEPIPETUPOBATH JaHHBIC U MCIIOIH30BaTh HAYYHBIE T0KA3aTeIhCTBA JIJIS
MOJIyYEeHUS BBIBOJIOB.

[enu n3zydenus GuU3NKU HA YPOBHE OCHOBHOTO O0IIIETO 00pa30oBaHUs
onpeaenensl B Konnenimu npenogaBanus yueoHoro npeamera « Pu3nka» B



oOpa3oBarenbHbIX opraHu3auusax Poccuiickoil ®enepanuu, peanmu3yromnx
OCHOBHBIE 0011€00pa3oBaTeNIbHbIE TMPOTPAMMBbI, YTBEPXKIEHHOW pelIeHnEeM
Konnerun MunucrepcrBa npocenienus Poccutickoit denepanuu (MpoTOKOI OT
3 nexaOpst 2019 r. Ne [TK-4BH).

ey uzyyenus: pusvKu:
nprOOpeTEeHUEe HHTEpPeCca U CTPEMIICHHUS O0YYAIOIINXCs K HAYyYHOMY U3YUYECHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOE MO3HaHUS U (POPMHUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK Pe3yJibTaTa U3y4eHus OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUE MPEACTABICHUA O pov (U3UKK 19 Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJOTHIA;
pa3BUTHE MPECTaBICHUN O BO3MOXKHBIX cdepax Oyayiien mpoecCuoHaIbHON
NEeSATENbHOCTH, CBA3aHHOM ¢ (PU3UKOI1, MOATOTOBKA K JalbHENIIEMY O0OYUEHUIO B
ATOM HaIlpaBJICHUH.

JlocTrKkeHre 3TUX LieJied MporpamMmsl 1o (PU3HKE HA YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONTUX 3a]a4.
pUOOpETeHNE 3HAHUM O IUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXAaHUUECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOPETCHNE YMEHHM OIUCHIBATh W OOBICHATH (DU3UUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TMOJTYUYECHHBIX 3HAHUK;
OCBOEHHE METOJIOB PEUIECHUS MPOCTEUIINX PACUETHBIX 3a1a4 C UCOJIb30BAHUEM
(bu3HUEeCKUX MOJIENIECH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHUI HAOIIOJaTh IPUPOIHBIC SBIICHUS U BBITIOJHSTH OIBITHI,
nabopaTopHble  pabOTBl W DKCIEPUMEHTAJbHBIE  HCCIEJOBaHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;
OCBOEHHE TMpUEMOB paboThl c¢ wuHOpManUe ¢(U3NIECKOTO COJIepIKAHUS,
BKJIIOYasi MH(GOPMAIMI0 O COBPEMEHHBIX JOCTHXKEHUSX (U3UKU, aHalu3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAITUH;
3HAKOMCTBO cO cdepamu TPOQPECcCHOHATBLHON NESITeIHbHOCTH, CBA3aHHBIMU C
(bU3UKON, U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAHHBIMU Ha JOCTHKEHHUSIX
bu3HUecKoi HayKHu.

Ha usyuenue ¢usuku (0a30BbIii YpOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
obOpa3zoBaHus 0oTBoIUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIENIO), B
8 kacce — 68 yacoB (2 yaca B Hezielno), B 9 kiacce — 102 gaca (3 yaca B HefIeIni0).



[Ipennaraemslii B mporpaMme no Gpu3HKe nepeueHb J1abopaTOPHBIX padboT U
OMBITOB HOCHT PEKOMEHJIATENbHBI XapakTep, YUYUTENlb JelaeT BBIOOp
MpOBENEHUs] J1a0OPATOPHBIX PA0OT W OMBITOB C YYETOM HHIMBHUIYaJIbHBIX
ocoOeHHOCTEH  O0y4aromuxcsi, CIUCKAa OKCIEPUMEHTAIbHBIX  3a/1aHuM,
HpesiaraéMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO dK3aMeHa 10 (hU3HKe.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NUYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre Benu4uHbL. VM3Mepenue gusnueckux BeanuuH. Ousnyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka wu jApyrue eCTECTBEHHbIE HAyKd U3Y4aloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ| MMO3HAHUA: HAOJIOJIEHHE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBIKEHUE THUIIOTE3, OJKCIEPUMEHT [0 MPOBEPKE THUIIOTES,
oObsicHeHHe HabmonaeMoro sBieHus. Onucanue (QU3MYECKUX SBICHUU C
MIOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

MexaHnueckue, TEII0BbIE, DJIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.
dusndeckue npuOOPsl U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
OrnpenesneHue 1EeHbl JeJIeHUS Kbl U3MEPUTEIHLHOTO MPUOopa.
N3mepenne paccTosHU.
N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJA.
Onpenenenue pa3MepoB MajbIX TEJ.
N3mepenne temnepaTypbl IPU NOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEPATYPHI.
[IpoBenenne wuccleoBaHUs TO TMPOBEPKE THUIOTE3bl: JaJbHOCTh TOJETA
[apyKa, MyneHHOro rOpU30HTAIBLHO, TEM 0O0JIbIIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHNH BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OMbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEIECTBRA.

JIBi>keHnre dacTul BemiecTBa. CBsI3b CKOPOCTH ABWIKEHHSI YAaCTHUI[ C
TemriepaTypoii. bpoyHnoBckoe nBmwkenue, nuddysus. BzaumoaeiicTBue qacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEUIECTBA: CTPOCHUE ra30B, KUJIKOCTEN U TBEPIBIX
(kpucTammuyeckux) Tesl. B3anmMocBsa3b MEXIy CBOMCTBAMH BEILIECTB B Pa3HBIX
arperaTHbIX  COCTOSHUAX M HUX  aTOMHO-MOJICKYJISIDHBIM  CTPOCHHUEM.
OcoOeHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.

Jlemoncmpayuu.



Ha6nronenue 6poyHOBCKOTO TBUKCHHUS.

Ha6mronenue nuddysun.

HabGnronenue siBneHuit, 00bACHAIOMMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM
YacCTHIl BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

OrneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUEM QoTorpaduii).
OnbITHI 110 HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Fa30B.
OnBITH IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSDKCHHUSI.

Paznen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe IBUXKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeaHsist CKOPOCTh ITPU HEPABHOMEPHOM JIBUKECHHUH. Pacuér nmytu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPHUU. B3auMoneicTBue Ten Kak MpUYMHA
M3MEHEHUs! CKOPOCTH [BMKEHMsI Tell. Macca Kak Mepa WHEpPTHOCTH Tena.
[InotHocTh BemiecTBa. CBsA3b MNIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JUHULE
00BbEMa BeleCTBA.

Cuita kak XxapakTepucTrKa B3auMoAerucTBrs Tei. Chila ynpyrocTy U 3aKOH
I'yka. U3mepeHue cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJICHUE TATOTEHUS U CUIa
TsokecTd. Chila TSDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeecomocTs.
CroxeHue cwil, HalpaBJICHHBIX MO OAHOW MIpsiMoil. PaBHOmEWCTByOIIAs CHUIIL.
Cuna tpenus. TpeHHue CKONBXEHUSI U TPEHUE MOKOs. TpeHue B MpUpPOAE U
TEXHUKE.

Jlemoncmpayuu.

HalnroneHue MexaHM4ecKoro IBM>KEHHUS Tela.

N3MmepeHne ckopoCTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
HaOnronenue siBieHUs1 THEPIUU.

Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEI.

CrioxeHune CHil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHrue CKOPOCTH PABHOMEPHOTO JBHXKEHHUS (IIapuUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

Omnpenenenue cpegHEd CKOPOCTH CKOJIbKEHUA Opycka WiIM IIapuka IO
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO TeNa.

OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  pacTsbkeHus  (nedopmainum)
NPYKUHBI OT TPUIIOKEHHOW CHJIBI.



OnbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHS OT Beca
TEJIa U XapaKTepa CONPUKACAIOIIUXCA TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

JlaBnenne. CriocoObl yMEHBIICHUSI W yBEJIWYEHHUs NaBieHus. JlaBieHue
raza. 3aBHCHMOCTh JaBJCHHUS ra3a OT 00bEMma, Temmeparypsl. llepemaua
JABJICHUS] TBEPABIMU TEJIaMHU, >KUAKOCTAMM U Ta3zamu. 3akoH [lackans.
[THeBMaTHUeCKuE MAaIIMHBL. 3aBUCUMOCTb JIABJICHUS UIAKOCTH OT TIIyOWUHBI.
I'unpocrarnueckuit mapanokc. CooOmiaronuecss cocynbl. ['uapaBiandeckue
MEXAHU3MBI.

AtMmocdepa 3emiin u atMocpepHoe AaBiaeHue. [I[puyuHbl CyliecTBOBaHUS
BO3AyIIHON obonouku 3emin. OnbiT Toppuuennu. M3mepenne atMocdepHoro
JABJICHUS. 3aBUCUMOCTb aTMOC(EpPHOTO AaBIEHHUSI OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JlelicTBHE )KUJIKOCTHU U ra3a Ha HOTPYyKEHHOE B HUX TeJ0. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBiieHUs )KUIAKOCTBIO U Fa30M.

Coobmraroiuecs: CoCy/bl.

['mppaBnuueckui npecc.

[IposiBenue nercTBust aTMochepHOTO JaBJICHHUS.

3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI OT 00BhEMA OTPYKEHHOMN YacTH Tella U
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VY ciioBuE M1aBaHus TEN: TJIABAaHUE WIM NIOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeJa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeNa.

Ornpenenenre BBITAJKUBAKOIIEH CUIIBI, IEHCTBYIOIIEW HA TEJO, MOTPYKEHHOE B
KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEW CHUJIbI, JECUCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIECH  CHJIBI,
NEeNUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YaCTH
T€Ja U OT IJIOTHOCTH XKUJIKOCTH.



KoncrpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJIKU U OINPEICIICHUE €€
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTDH. DHEPrUs.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTble MexaHW3MBbIL: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus peruara. [I[puMmeHeHue npaBuiia paBHOBECHUS pbluara K OJIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas 53Heprus. KuHETHYEeCKass W TOTEHIUAIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW OHHEPruu B APYroil. 3aKkoH
COXpPAHEHUS SHEPTHHU B MEXAHHKE.

Jemoncmpayuu.

[TpruMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

Ornpenenenue padOThl CUITBI TPEHUS TTPU PABHOMEPHOM JBUKEHUH TeJa 1Mo
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanue ycioBHil paBHOBECHS pblyara.

N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE€ TOJIOKEHUS MOJEKYJIAPHO--KUHETUUECKOM TEOPUM CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJd. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopenu TBEPIOrO, >KUIKOTO W Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrannmmaeckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, JKUAKOCTEH 1
TBEPIBIX TEJI HA OCHOBE IOJIOKEHUW MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CmaurBaHUE ¥ KaNWJUISIPHBIE ABJIEHUS. TErmoBoe pacliupeHre U ckaTue.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
gactull. Buytpenuss sueprus. CrmocoObl M3MEHEHHS BHYTPEHHEH JHEPrHUU:
Terlonepeaya W COBEpIIeHHe  paboTel.  Buapsl  Temmomnepenayu:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JIYYEHHE.

KonunuectBo TemaoTel. Y AelibHas TEINIOEMKOCTE BEIECTBA. TEINI000MEH U
TEMJIOBOE€ paBHOBECHE. YpaBHEHUE TEIUIOBOro Oamanca. I[lnaBnenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. Y ENbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pa3zoBanue u konaeHcanus. Mcnapenne. Kunenue. Y nenpHas tersiora



napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHUS OT aTMOC(HEPHOTO
JTABJICHMUSL.
Brnaxxnocts Bo3yxa.
DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.
[Tpunuunel padots! TeruoBbix aurareneil KI1/] TeruioBoro nquraresns.
TennoBble ABUTATENN U 3alATA OKPYKAIOLIEH CPEJIbI.
3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.
Jemoncmpauuu.
Hab6nronenue 6poyHOBCKOTO JIBHKEHHUSI.
Habmonenue nuddysun.
HaGnronenue siBneHuil cMaulBaHUs U KaMWJUISIPHBIX SIBJICHUM.
HaGnronenue TemioBoro paciiupeHus Ted.
WN3menenue paBieHWs ra3a NOpU HM3MEHEHHH O00bEMAa W HArpeBaHUM WU
OXJIQXKICHHH.
IIpaBuna u3MepeHus TeMIepaTypsl.
Buns! Teruionepeaayu.
OxJtaxkieHue npyu COBEpUIEHUHU padOThI.
HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Habmronenne xuneuus.
Ha6nrogenue noctosiHCTBA TeMITEpaTyphl MPH MJIaBJICHUU.
Mojaenu TemIOBBIX JIBUTATEICH.
Jlabopamopnwie pabomul u onvimol.
OnpITh IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO TPUTSHKEHUS.
OnbIThI O BRIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl IO HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX
TEIl.
Omnpenenenve AaBieHUs BO3yxa B OajuIOHE IITPUILIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJIEHUS BO3/lyXa OT €ro o0bEMa u
HarpeBaHUs WA OXJIAKICHHUS.
ITpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKOM TpyOKe OT TeMIIepaTyphl.
HaGmionenne w3MeHeHUsT BHYTpEHHEH SHeprud Teida B pe3yJbTare
TEIUIONEepe aun U pabOThl BHEIIHUX CHJL.
WccnenoBanue siBJeHUS TEIIOOOMEHA MPY CMEITUBAHUN XOJIOTHOW U TOpSYei
BOJIBI.
OmnpeneneHre KOJIMYECTBA TEIUIOThI, OJYYEHHOTO BOJIOM MPHU TEMI00OMEHE C
HarpeTbiM METaUIMYECKUM LIWJIMHIPOM.



Onpenenenne yaenbHON TEMIOEMKOCTH BEILIECTBA.
Hccnenosanne nporecca UCIapeHus.
Ornpenenenrne OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.
Onpenenenue yAenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHMS.

DnekTpuzanus Ten. JIBa poja sneKTpUuYecKux 3apsnoB. BzauMonelicTBue
3apsoKeHHbIX  Tell. 3akoH Kynona (3aBUCHMOCTh CHJIBI  B3aUMOJCUCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEX]TY TEJIaMH).

Onextpuyeckoe nosie. Hanpsox€HHOCTh 3ieKkTpudeckoro mnois. [IpuHnun
CYTIEPIIO3ULINH JEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 35ekTpudeckux 3apsi0B. DJIEMEHTAPHbBINA JIEKTPUUECKU 3apsia.
Crpoenune aroma. IIpoBOAHMKM H JUABJIEKTPUKU. 3aKOH COXPaHEHUA
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYLIECTBOBAHUSA 3JIEKTPUYECKOIO TOKA.
Nctounrku mOCTOSSHHOTO ToKa. JIEMCTBUSA 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuina TokKa. OJIEKTPUUECKOE HANpPsKEHUE.
ConpoTuBiieHHE IPOBOJHUKA. Y AENBHOE CONPOTUBIICHUE BEIECTBA. 3aKOH OMma
I ydacTka uenu. llocimemoBarenpHOe W MApauIeNIbHOE  COEOUHEHUE
IIPOBOIHUKOB.

Pabota um MoOIIHOCTh 3iekTpuyeckoro Ttoka. 3akoH Jxoyns—Jlenua.
DONEeKTpUYEeCKUe UEeNu U MOTPEOUTENIM JIIEKTPUUECKOW HHEpPruu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble  MarHuThl. B3anmoneldcTBME TNOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe noJsie. MarHuTHoe 1noJjie 3eMJId ¥ €r0 3HaYeHUe ISl )KA3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe moJie BJIEKTpUYecKoro Toka. [IpumeHenune
AJIEKTPOMArHUTOB B TEXHUKE. JIeiCTBME MAarHUTHOrO MOJISI HA MPOBOJHUK C
TOKOM. DIIEKTPOIBUTATENb MMOCTOSTHHOTO TOKa. Hcnonws3oBanue
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Onbitel @apajnes. SBieHHE >SIEKTPOMArHUTHOW WHAYKUMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS SJEKTPUUYECKON HHEPTHUU.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsAI0B.



[IpOoBOAHUKM U JUAJEKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.
M cTOYHMKM TTOCTOSTHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUIKOCTH.
["a30BbI1i pa3psia.
N3mepenune cuibl TOKa aMIEPMETPOM.
N3Mepenune 3JeKTpuuecKOoro HapsKeHUsT BOJIbTMETPOM.
Peocrar u marasuH COIpOTUBIICHUN.
BzanmopenicTBrE MOCTOSTHHBIX MAarHUTOB.
MoaennpoBaHre HEBO3MOXKHOCTH Pa3/ICIICHUS MTOJHOCOB MAarHUTA.
MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoe 1oJjie ToKa. DJICKTPOMArHHUT.
JleliCTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.
UccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON UHIYKIIUU.
OmnebiTel @apanes.
3aBUCUMOCTh  HAIlPaBJICHUS HMHAYKIIMOHHOIO TOKAa OT YCIOBHH  €ro
BO3HHUKHOBCHHUS.
DIIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.
Jlabopamopnsie pabomul u onvimol.
OnpiTel 10 HAONIOACHUIO  DJICKTPU3AIMKM  TEJI  MHAYKIMEHW W TIpu
COMPUKOCHOBEHUM.
UccnengoBanne AEUCTBUA  AIEKTPUUYECKOTO TMOJISI HA MPOBOJHUKA U
TADIICKTPUKH.
CoOopka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH OCTOSTHHOTO TOKA.
N3MepeHne u peryinpoBaHUe CUJIbI TOKA.
N3mepenune u peryampoBaHue HAMPSIKEHHUS.
UccnegoBanne 3aBUCUMOCTH CHJIbI TOKA, WAYILIETO YEpe3 PpPE3UCTOp, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COITPOTUBIICHUS
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAJAN MONEPEUYHOr0 CEYEHHS U MaTepHUaa.
[IpoBepka mpaBwia CIOXKEHUS  HANPSXKEHUM TMPU  TOCIEI0BATEIILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mnpaBusia Il CWIBlI TOKAa MPU MNapauIEIBHOM COCIUHEHUU
PE3UCTOPOB.
Onpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.



OnpeneneHre MOIHOCTY AIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTM CHUJIBl TOKA, MAYLIErO0 4YeEpe3 JaMIIO4Ky, OT
HaIPsDKECHUS Ha HEW.
Onpenenenue KIIJ[ HarpeBaTesns.
HccenenoBanre MarHUTHOTO B3aWMOJICUCTBUS ITIOCTOSSHHBIX MAarHUTOB.
N3y4yeHnne MarHuTHOTO OISl TOCTOSIHHBIX MarHUTOB NP X O0BEUHEHUN U
pa3ieiICHUHN.
Hccnenoanne neicTBUS SJIIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIKY.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJAECHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA ¥ HAIlPABJICHUS TOKA B KaTYIIKE.
N3ydenune neMcTBUsI MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzyueHue paboThl 31€KTPOIBUTaTEs.
N3mepenne KII/] anexkrpoaBUraTeIbHON yCTaHOBKHU.
OmeITel IO UCCHENOBAHUIO  SIBJICHUS  DJIIEKTPOMArHUTHOM  WHAYKLWH:
UCCIIEOBAaHNE N3MEHEHUI 3HAYCHUS U HAIIPABIICHHS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJICHUsI.

Mexannueckoe naBukeHue. MarepuanpHas Touka. Cucrema ortcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOrO IBMXKEHUsSI. PaBHOMEpPHOE MPSIMOIMHENHOE
nemwxeHue. HepaBHoMepHoe mnpsiMonuHedHOe aBWxkeHue. CpenHss U
MTHOBEHHAsI CKOPOCTH TeJla IPYU HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyCKOpeHHOE MNpsAMOJIMHENHOE aBMkeHue. CBOOOIHOE
naaeHue. OnbeITh | amuies.

PaBHOMepHOE nBMXEHHE 1O OKpY>KHOCTH. [lepruosa u yactoTa 0OpaieHusl.
JluneriHas u yriioBasi CKOpocTH. LIeHTpocTpeMHUTENTBHOE YCKOPEHHUE.

IlepBeii 3akoH Hprorona. Bropon 3akon Herootona. Tperuid 3akoH
Herorona. IIpuHmumn cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuja TPEHHS CKOJIbXEHUS,
CUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHUSL.

Cwia TsDKEeCTH W 3aKOH BCEMHUPHOTO TITOTEHHUs. Y CKOPEHHE CBOOOIHOTO
nageHus. J[Bmxenne mianeT BOkpyr ComHua. IlepBas kocMuudeckas CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue matepuansHOi TOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue
TBEPJIOTO TEla C 3aKpPEIUIEHHOM OChi0 BpameHus. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynece tena. U3meHnenne nmnyibca. MIMIynbC cuibl. 3aKOH COXpaHEHUS
nMIynbca. PeakTuBHOE NBUXKEHHE.



Mexanuveckass paboTa U MOIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b dHepruu U padboThl. [loTeHIMaNpHAS SHEPTHS Tea, TOIHATOTO
HaJ TOBEPXHOCThIO 3eMiuid. lloTeHuuanbHass HSHEPrUs CKATOW MPYKUHBI.
Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

HaGnronenue MexaHW4yecKoro JABMKEHUS Tella OTHOCUTENIbHO Pa3HBIX TE
OTCYETA.

CpaBHeHHE mNyTell W TpPACKTOPUM [BWKEHUS OJHOrO W TOrO XKE€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3Mepenre CKOpOCTU U YCKOPEHUSI IPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanue mpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.

HaOnronenue ABMKEHUS TeJla MO OKPY>KHOCTH.

Hab6nronenne MexaHMuecKuX SBJICHUM, TPOUCXO/ISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MAcChl TeJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUH TEII.

HN3mMeHneHne Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

CoxpaHeHue UMIyJibca NpH HEYTIPYTOM B3aUMOJAECHCTBUH.

CoxpaHeHne UMITYJIbCa TP a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJIEHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU NIPU ABMXKEHUH Tea MO/ I€MCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomuel u onvimol.

KoncTtpyupoBanue TpakTa [ pasroHa W JAJbHEUIIEr0 pPaBHOMEPHOTO
JIBVKEHUS IIapUKa WU TEJICKKHU.

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WIIA JBUKEHUS IapHUKa
110 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHUsT Tela TPU PABHOYCKOPEHHOM JBWXEHHUM IO
HAaKJIOHHOM IJIOCKOCTH.

UccnegoBanne 3aBUCMMOCTHM IIyTM OT BPEMEHH MPU PABHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.



[IpoBepka TUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM ABM)KCHHUU O€3 HauadbHON
CKOPOCTH TYTH OTHOCATCS KaK psii HEUETHBIX UYHCEN, TO COOTBETCTBYIOIIUE
IPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHUJIbI HOPMAIIBHOTO
JABJICHHUSI.

Omnpenenenre ko duIeHTa TPEHNUS CKOTBKCHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue padOThI CUITBI TPEHUS TTPU PABHOMEPHOM JBUKEHUH TeJa MO
TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenre pabOThI CUIIBI YIIPYTOCTH MPU MOABEME IPy3a ¢ UCTIOIb30BAHUEM
HETIOJIBM>KHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS SHEPTUM.

Pasznen 9. Mexanuveckue Ko1e0aHus U BOJIHbI.

Konebarenbnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJCOAHMIA:
IIEpUOJ, YacTOTa, aMIUIMNTyJda. MaTreMaTH4eCKHMl W NPYKWHHBIA MAasTHUKH.
[IpeBpaiiienrie 3HEpPrun Mpu KoJieOaTeIbHOM JIBUYKEHUU.

3aryxatonue  kosiebaHus.  BwiHyx7eHHbIe — KoneOaHus.  Pe3onaHc.
Mexannueckue BoJiHBL. (CBOMCTBA MEXaHWMYECKUX BOJH. IIpomosibHbiE WH
MONEPEYHbIE BOJHBL. [[MMHA BOMHBI M CKOPOCTh €€ pacupoOCTpaHEHHS.
MexaHn4deckue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbicOTa TOHA. OTpaxkeHue 3Byka. MHdpa3Byk u
yIIbTPa3BYK.

Hemoncmpauuu.

HaGmronenne xosmeOaHWiW TeM II0A OEHCTBUEM CHIBI TSOKECTH UM CHJIBI
YIPYTOCTH.

Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHUI U pe30HaHca.

PacnipocTpaneHnue npo1oiabHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomul u onvimol.

Omnpenenenre 4aCTOThI U MEpHOIa KOJICOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOThI U MEPUOJia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPHOJIa KOJICOAHUI MOBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTHU.

WccnegoBanue 3aBUCUMOCTH NIEPHO/Ia KOJIEOAHUI MPY>KUHHOTO MAasITHUKA OT
Macchl Ipy3a.



[TpoBepka HE3aBUCUMOCTH MEpHO/Ia KoJieOaHUH Tpy3a, TIOIBEIICHHOTO K HATH,
OT Macchl rpysa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHO/Ia KOIeOaHU MPYKUHHOTO
MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Paszges 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE MOJie.  DJIEKTPOMarHuTHele BOJHBL.  CBolcTBa
ANEKTPOMArHuTHhIX BOJH. [IIkama snexkTpomMarHUTHBIX BOJH. Mcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJeKTpoMarHuTHas rnpupojaa cBera. CKopocTs cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBOMCTBA 2IIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBaA CBETA.

Jlabopamopnwie pabomel u onvimol.

N3ydenne CBOUCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeToBble IBJICHHUS.

JlyueBas  mopenp  cBera. HMcrounwkum  cBera.  [IpssMonuHerHOE
pacnpoctpanenue cBeta. 3armeHuss ConnHna u JlyHsl. OTpaxeHHWe CBeTa.
ITnockoe 3epkaino. 3aKOH OTPaKEHUsI CBETA.

[Ipenomnenue cBera. 3akOH mpesnoMiieHUs] cBeTa. llonHOe BHyTpeHHee
OoTpaxkeHHe cBeTa. Mcmosib30BaHWE TIOJIHOTO BHYTPEHHETO OTPaXKEHUSI B
ONITHYECKUX CBETOBOAAX.

Jlunza. Xonm nydet B smH3e. Ontudeckas cucteMa (oroamnmapara,
MHKpOCKOMNa U Tejeckomna. ['ma3 kak onTuyeckass cucrema. bian3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro ceera B cmnekTp. OmbiTel HbioroHa. CrokeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHeHOE pacipOCTPaHEHHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenne nzo0pakeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

ONTHYECKUN CBETOBO/I.

Xon nydyei B coOuparoliei JImH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[Tomyuenune n300paxeHnii ¢ TOMOIIBIO JIUH3.



[Tpunumn geiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
Mopens rima3sa.

Paznoxenue 6e5oro cBeTa B CIIEKTP.

[Tomyyenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCHMOCTH yIja OTPa)XEHUs CBETOBOrO Jy4ya OT YIUia
MaJIcHHUs.

N3yuenune xapakTepucTUK U300paxKeHus IpeIMeTa B INIOCKOM 3epKalie.
Hccnenoanne 3aBUCUMOCTH yTJIa MPETOMIIEHUSI CBETOBOTO JIy4a OT yria
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ MTOMOIIBIO COOMPAIOIIEH JTNH3BI.

Onpenenenue (QOKYCHOTO pACCTOSHHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

OnBITH IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITel MO BOCHPUSTHIO IIBETa MPEAMETOB MpPH HUX HAOIIOJEHUU Yepes3
LIBETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omnsitel Pesepdopaa u mnanerapHas mojens atoma. Mozens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-u3aydeHus. CTpoeHHe
aToMHOTO sipa. HykiioHHast Mojiens atToMHOro siapa. M3oronsl. PagunoakTuBHbIe
npeBpauieHus. [leproa nmonypacmnaia aTOMHBIX SIIAEP.

AnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO M MacCOBOTO YHUCET.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl U 3HEpruu. Peakunu cuHTE3a U
nenenus anep. Uctounuku sneprun ConHUA U 3BE3I.

Anepnas sHepretuka. JleMCTBUS PaguOaKTUBHBIX M3JyYEHUN HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOIIEHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

HaGnronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYyYEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CrutoniHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyYCHHS.
HccnegoBanue TpeKoOB: U3MEPEHUE IHEPTUU YACTULIBI IO TOPMO3HOMY MY TH (10
dboTorpadusm).



W3mepeHue paaroakTUBHOTO (OHA.

IToBTOpPHUTENHLHO-00001AIOIINIA MOYJIb.

[ToBTOpUTENBEHO--0000 A0 MOJTYJIb npeaHa3HaueH IS
CUCTeMaTH3allii U  O00OOIIEHHsA TMPEAMETHOTO COJAEp)KaHWA U  OIbITa
AeSITeIbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUHU BCEro Kypca (PU3MKH, a Takxke
IJI1 TIOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY MO (U3HKe is
00y4aromuxcsi, BHIOPABIINX ATOT YUYCOHBIN MpPEIMET.

[Tpu n3yueHuu JaHHOTO MOAYJISI PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
AeSITeIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIIEYMBACTCS TOCTHKECHUE MPEAMETHBIX
M METalpeIMETHBIX IJIaHUPYEMBIX pE3yJbTaTOB 00ydeHHs, (OopMUpyeTCs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOEHHE HayUHbIX METOJIOB UCCIIE0BAHNUS
SBIICHUN TPUPOABI U TEXHUKH, OBIAJCHUE YMEHUAMU OOBSCHATH (PU3UUECCKHUE
SBIICHUS, TIPUMEHSS TIOMy4YEHHBbIC 3HAHUS, pellaTh 3aJadd, B TOM YHCIIE
KayeCTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIUATBHO  NEATEIBHOCTHBIM  XapakTep  JaHHOTO  paszzena
peanusyeTcs 3a CU€T TOT0, UTO O0yUaIOUTUeCs BBITOIHSIIOT 3aJaHusl, B KOTOPBIX
UM TIpeJJIaraeTcs;

HA OCHOBE TMOJYYCHHBIX 3HAHUN pACIO3HABaTh M HAYYHO OOBSICHSTH
(uznyeckue BJICHUS B OKPY KAIOLIEH NPUpPOe U MOBCEIHEBHOM KU3HM;

UCIIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIETOBAHUS (PU3NUECKUX SBICHUI, B
TOM YHCJIE JJI TPOBEPKU THIIOTE3 U MOTYYCHHS TEOPETUIECKIX BHIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI HanOO0JIee BaKHBIX JOCTHKCHUI COBPEMEHHBIX
TEXHOJIOTHM, Hampumep, MPAKTUYECKOTO  HUCIOJIb30BAaHUS  Pa3IMUHBIX
MCTOYHUKOB 3HEPTUH HAa OCHOBE 3aKOHA MPEBPAILICHUS U COXPaHEHUS BCEX
M3BECTHBIX BUOB SHEPTUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mEero oOpa3oBaHUS
HAIpPaBJICHO Ha JIOCTHXKEHHE JUYHOCTHBIX, METANpPEeIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus y o0yuatomierocst OyayT chOpMHUPOBAHBI CIEAYIOIINE TUYHOCTHbIE
pe3yibTaThl B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHUS

— MpOSBIIEHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
(u3HuecKol HayKH;

— IIEHHOCTHOE OTHOIICHHE K TOCTIKEHUSM POCCUNCKUX YUIEHBIX--(PU3HUKOB;

2) rpaKIaHCKOT0 U JYXOBHO-HPABCTBEHHOTO BOCIIMTAHHUSI:

— FOTOBHOCTbH K aKTUBHOMY YYacTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAUUMBbIX U
TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM IOCTHKEHUN
busuKy;

— OCO3HaHHME BaXXHOCTU MOPAIBHO--3THUECKUX MPHUHIMIIOB B AESATEILHOCTU
YYEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUS:

— BOCIIPHUSITHE JCTETUYECKMX KadecTB (pu3mueckoll Hayku: €€ TapMOHHYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HeHHOCTH HAYYHOTO MO3HAHUS:

— OCO3HAaHHWE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIHOTO HMHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUM, BAXKHEWILIEN COCTAaBIAIOLLEH
KYJbTYpHI;

— pa3BUTHE HAy4YHOH JI0OO03HATENBHOCTH, MHTEpPEca K HCCIEN0BATEIbCKON
JesITeIbHOCTH;

5)  dopmupoBanuss  KyJbTYPbl  310pOBbSIi H  3MOIMOHAJILHOIO
0/1aronoJIy4us:

— OCO3HaHUE IIEHHOCTH ©Oe30macHoro o0pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMPaBWJI OE30MacHOTO TMOBEACHUS Ha
TpaHCIIOpTE, HA JOpOorax, C 3JEKTPUYECKUM M TEIUIOBBIM O0OOpPYJOBaHHEM B
JIOMAIITHUX yCIIOBUSAX;

— copmupoBaHHOCTh HaBbIKa pe(JIeKCUH, NPU3HAHHME CBOErO IpaBa Ha
OIIMOKY U TaKOT'0 e MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS:



— AKTUMBHOE y4yacTH€ B pEUICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3aluu, TOPOIa, Kpasi) TEXHOJIOTHYECKON U COLIMAIBHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YUCIE U PU3NYECKUX 3HAHUM;

— MHTEPEC K MPaKTUYECKOMY H3yUYEeHHIO Tpodecchii, CBI3aHHbBIX ¢ (PUBHKOM;

7) 3KOJIOTHYECKOT0 BOCTUTAHMA:

— OpHUEHTalMsl Ha TNpPUMEHEHHEe (PU3MYECKUX 3HAHWM JJIid pEelIeHHs 3ajJad B
00JIaCTU OKpYyXaroled Cpenbl, IUIAHUPOBAaHUS TIOCTYNIKOB U OIICHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYKAIOLIEN CPeIbl;

— OCO3HaHHUE IIOOATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJjeM U MyTed HX
peleHus;

8) amanTamuM K W3MEHSIOIIUMCSI YCJOBHSIM COIHUAJBHONH W TPUPOTHOI
cpeabl:

— nOoTpeOHOCTh BO B3aMMOJCHCTBUM NPU BBINOJIHEHUU MCCIEAOBAHUN U
MIPOEKTOB (PU3NUECKOI HAITPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM JAPYTHX;
— TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— NOTpeOHOCTh B (HOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie (OpMyIUPOBAThH
UJIeH, OHATHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHHWE Je(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

— IUIAaHMPOBAHHE CBOEr0 PAa3BUTUS B NPUOOPETEHUH HOBBIX (PU3HUECKUX
3HAHUI;

— CTpEMJICHUE aHAJM3UPOBATh U BBISIBJIATH B3aUMOCBSI3M IPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

— OLEHKa CBOMX JEHUCTBHM C YYETOM BIMAHUS HAa OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX TJI00AJTBHBIX MTOCIIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHHS mporpaMMbl N0 (U3WKE HA YPOBHE OCHOBHOTO
oOmero  oOpa3zoBanust y  oOywaromierocss  OyayT  chOpMHpPOBAaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE MO3HABaTEJIbHbIC
YHUBEpCaJbHble Y4YeOHbIE JEHCTBHS, KOMMYHHUKATHBHBIE YHUBEpCAJIbHBIC
yueOHbIE JeHCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE YUeOHbIe IEHCTBUSI.

Ilo3naBaTeqbHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eifiCTBUS



Ba3oBble Jiornyeckue AeicTBHA:
BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHABIMBATh CYIIICCTBEHHBI TMPHU3HAK KiIacCU(UKAIIMU, OCHOBAHHS IS
0000I1IeHNS U CpaBHEHUS,
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBbIX (DaKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;
BBISIBIIATH IPUYNHHO--CJICJICTBEHHBIE CBSI3U MPU U3yYCHUH (U3UICCKUX SBJICHUHN
U TPOIIECCOB, JIEIaTh BHIBOJBI C HCIIOJIB30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEIIUYNH;
CaMOCTOSITEJIbHO BBIOMpAaTh CIOCOO pemieHus y4eOHOW ¢u3nuecKkoi 3anayu
(cpaBHEHME HECKOJILKUX BAPUAHTOB PEIICHMS, BHIOOP HanboIee MOAXOASIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:
UCIIOJIb30BaTh BOMIPOCHI KAK HCCIIEI0BATENbCKUN HHCTPYMEHT MO3HAHHS;
POBOJIUTH IO CAMOCTOSITENILHO COCTABIEHHOMY IUIAHY OIBIT, HECIOKHBIN
(bU3UYECKUI SKCIIEPUMEHT, HEOOJBbIIIOE UCCIeA0OBaHNE (PU3UUECKOTO SABICHUS;
OIICHUBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTHh UH(POPMAIIHIO, TOJYYCHHYIO B
XO/JI€ UCCIIEIOBAHMS UJIM IKCTIEPUMEHTA;
CaMOCTOSITeNIbHO (OPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBEAEHHOIO HAOIIOEHUS, ONbITA, UCCIEAOBAHMS;
MIPOTHO3MPOBATh BO3MOKHOE AaJIbHEHIIee pa3BUTHE (PU3HUUECKUX MTPOLIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOKEHHUS 00 WX PAa3BUTUU B HOBBIX YCIOBUSX H
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:
MPUMEHSTH Pa3TUYHbIE METO/Ibl, THCTPYMEHTHI U 3aITPOCHI IIPU MOUCKE U 0TOOpE
uHboOpMaIMM WM JaHHBIX C Y4ETOM MPEJIOKEHHOM ydeOHOM (u3nyeckoi
3a/1ayu;
aHaJM3UpPOBaTh, CHUCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH HWH(POPMAIIUIO
Pa3ITUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,;
CaMOCTOSITENIbHO BBIOUPATh ONTUMAJNIbHYIO (POpMY MpeacTaBiIeHUs] HHGOPMALIUH
U WUTIOCTPUPOBATH PEIIaeMble 3aJauld HECIOKHBIMU CXEMaMH, JIMarpaMmMamu,
WHOM TpadUKOi U UX KOMOMHAITUSIMU.

KoMMyHuKAaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:
B X0JIe 00CYXIeHHS yueOHOTO MaTepHalia, pe3yJIbTaToB Ja00OpaTOPHBIX padoT U
MIPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOIl TEMbI U BHICKa3bIBATh



WJIeU, HAIlCeJICHHBIC HA PEIICHHUE 3aJa9d U TOAJepKaHue OJIarosKenaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXICHUSIMH APYTMX YYaCTHUKOB JHAIOra,
0OHapyKHBaTh Pa3JIMUNC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M TUChMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YNbTAThl BBITOJHECHHOTO (PU3UYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);

IOHUMAaTh M HCIOJIB30BaTh IMPEHUMYIICCTBA KOMAaHJIHOW W WHIWBHIyaJIbHOU
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKON MPOOIEMBI;

MIPUHUMATH IICJIA COBMECTHOM JEATEILHOCTH, OPTaHU30BBIBATh ACHCTBUSA 10 €€
JOCTHKEHHUIO: PacHpeaessiTh POJIM, OOCYXJaTh MPOLECCH H PE3yJIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PadOTHI, JOCTUTas KayeCTBEHHOTO pe3yJbTara IIo
CBOEMY HAIPABIICHUIO W KOOPAWHUPYS CBOU ACHCTBUS C APYTHUMH YJICHAMHU
KOMAaH/IbI;

OIICHHMBATh Ka4eCTBO CBOEro BKJaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIIEHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHUS.

PeryiasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Camoopranusamnus:
BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYalUsIX, TPEOYIOMUX s
penieHus GU3NYeCKUX 3HaAHU;
OpPHUEHTHPOBATbCA B Pa3IMYHBIX  NOAXOJAaX  MPUHATHS  PELICHUM
(MHAMBUAYATBHOE, IPUHITHE PELICHMS B TPYMIE, TPUHATHE PELICHUHN TpynIoi);
CaMOCTOSTENIbHO COCTABJIATh aJITOPUTM pEIIeHUs (PU3UUECKOM 3a/1auul UM TIJ1aHa
UCCIIEZIOBAHUS C YUETOM UMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/yiaraéMble BapUaHThl PELLICHMI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH €€ U3MEHEeHHUS;
OOBSCHATH  MPUYMHBI  JOCTHIKCHUS (HEeIOCTMXKEHUS])  pe3yJbTaToOB
NeSTEeIbHOCTH, JaBaTh OLICHKY NPUOOPETEHHOMY OIBITY;
BHOCUTBH KOPPEKTHUBBI B I€ATEIILHOCTD (B TOM YUCJIE B X0/ BBIITOJIHEHUS
($u3MYECKOro HCcCae0BaHUs WIH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallMid, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINUX TPYTHOCTEH;
OLIEHHMBATh COOTBETCTBUE PE3YbTATA LEIH U YCIOBUSIM;



CTaBUTh c€0s HA MECTO JIPYroro 4eloBeKa B XOJE CIOopa WIH JHUCKYCCHHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHU pelieHuu (U3MUECKUX 3a/1ad WK B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koniry o0ydyeHust B 7 Kjacce npeIMeTHbIE pe3yIbTaThl Ha 0230BOM

YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y 00YHAIOITUXCS YMEHUIA:
UCIIOJI30BATh MOHTHS: (U3UUYECKUE U XUMUUECKHE SIBJICHUS, HAOJI0IeHHE,
AKCIEPUMEHT, MOJIeJIb, THUIOTE3a, C€AUHULIBI (PU3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSTHUS BelecTBa (TBEPI0E, KUAKOE, Ta3000pa3HOE),
MEXaHUYECKOe JIBIKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, PSIMOJIMHENHHOE),
TpaeKToOpHsl, paBHOACHCTBYIOIIas cuia, nedhopmarius (yrnpyras, miacTU4ecKkas),
HEBECOMOCTh, COOOIIAIOIIHNECS COCY/bI,
paznmuuath sBiIeHus (auddy3us, TEMI0BOE IBWKEHUE YacTHUI[ BEIIECTBA,
pPaBHOMEPHOE JBUKCHUE, HEPAaBHOMEPHOE JBUKCHHUE, HHEPIUS,
B3aUMOJICHCTBUE TE€J, PABHOBECUE TBEPABIX TEI C 3AKPEIUIEHHON OCBIO
BpallleHUs], Tepeaada AaBJICHUS TBEPAbIMU TEJIaMH, >KHAKOCTIMH U Ta3amu,
aTMoc(epHOe aBjieHuE, IJIaBaHUe TeJl, MPEBPAILCHUS MEXaHUUYECKON SHEPIUn)
[0 OINHUCAHUI0O WX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;
pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (M3UUECKUX SIBIICHUNU B OKPYXAIOIIEM
MHUpE, B TOM YHUCJIe (PU3NUYECKHE SIBJICHHUS B MPHUPOE: MPUMEPHI JABMKCHUS C
Pa3JIMYHBIMHA CKOPOCTSIMU B KUBOU M HEXKUBOW IIPUPOJE, TEUCTBUE CUIIBI TPEHUS
B IIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JaBJICHUS Ha )KUBOW OpraHU3M,
MJIaBaHue PbIO, phIUaru B TEJIC YETIOBEKA, MPU STOM MEPEBOJAUTH MPAKTUIECCKYIO
3a/1auy B yueOHYIO, BBIJICIISTh CYIIIECTBEHHBIC CBOMCTBA (TPpU3HAKU) (PU3HMUECKHIX
SIBJICHUIM;
OTNMUCBHIBATh HW3Y4YEHHbIC CBOMCTBA TeNl M (PU3MUECKHUE SBJICHUS, HCIOJIb3YS
dbu3uyeckre BeIUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpeMsi, MYTh,
CKOPOCTh, CPEIIHSsSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Teja, Cuja
TpeHUus, AaBjeHUE (TBEPAOrO TeJa, >KUAKOCTH, ra3a), BBHITAJKUBAIOIIAS CHIIA,
MeXaHH4YecKass paboTa, MOIIHOCTb, TUICUO CHJIBI, MOMEHT CHJIbI, KOA(h(UIMeHT
MOJIC3HOT'O JICMCTBUSI MEXaHU3MOB, KHHETUUECKass M MOTEHIIUAJIbHAS dHEPIus),
OpU OINKCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HUCIOJIb3YyEMbIX
BEJIMYMH, MX OO0O3HAYEHUS U €IUWHHULIBI (PU3NYECKUX BEJIMYUH, HAXOIUTh
(dbopMyIIBI, CBA3BIBAIONTNE JAHHYIO (PU3UUECKYIO BEIMUYMHY C JIPYyTUMH



BEJIMYMHAMH, CTPOUTh TrpaduKd HW3YYCHHBIX 3aBUCUMOCTEH (DU3HUECKHUX
BEJIMYMH,;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS U MPOIECCHI, UCTIONIb3Ys
MpaBuJia CJIOKEHMs CUJl (BIOJb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMesa, MPaBUIIO paBHOBECHs pblyara (0J0Ka), «30J0TOE MPABUIION
MEXaHUKHU, 3aKOH COXPAHEHUS MEXAaHWYECKOW SHEpPruu, NpH 3TOM JaBaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBaTh €ro MaTeMaTHYeCKOe
BBIPA)KCHHE;

OOBSCHATH (PUBNYECKUE SBJICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISTH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE M3 1—2 JIOTHYECKUX
oiaroB ¢ omnopo Ha 1—2 H3yYEHHBIX CBOMCTBA (PU3NYECKUX SBIICHH,
(pU3HUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiath pacyéTHbIe 3a7aud B 1—2 neicTBUs, UCHOJB3Yys 3aKOHBI U (HOPMYJIBL,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJauu
3aMKUChIBATh KPATKOE YCIOBHE, MOACTABISTh PU3NUECKHUE BEIIMUYUHBI B POPMYIIBI
U MPOBOAMTH PAcU€Thl, HaXOJIUTh CIPABOYHBIEC JIAHHBIE, HEOOXOAMMBIC IS
pelieHusl 3ajady, OLEHMBATh PEAJTUCTUYHOCTh MOJYYEHHOM (PU3NYeCKon
BEJINYUHBI;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PUINIECKUX
METOJIOB, B OIIMCAHUU UCCJIENOBAHUS BBIIEIATh IPOBEPAEMOE MIPEATIOIOKEHNE
(rumotesy), pa3inyaTh U HHTEPIPETUPOBATH NMOJIYUEHHBIA PE3YbTaT, HAXOAUTh
OIIMOKH B XOJI€ ONBITA, €1aTh BBIBOJIbI 10 €r0 PE3YJIbTATaM;

IIPOBOJUTH OMBITHI MO HAOMIOIEHUIO (DU3UYECKUX SBJICHUM WIH (HU3UIECKUX
CBOMCTB Ten: (HOpMyJIHpPOBaTh IPOBEPSEMbIE MPEANONOKEHUs, COOUpPATh
YCTAaHOBKY M3 MPEJI0KEHHOr0 OO0OpYyJOBaHUs, 3alUChIBATh XOJ ONbITA U
bopMyIUpPOBaThH BHIBOJIHI;

BBIMOJIHATH MPSMbIE U3MEPEHHUsI PACCTOSHUS, BPEMEHU, MAcChl Tena, 00béMa,
CWJIBI I TEMITEPATyphl C UCTIOJIB30BAHNEM aHAJOTOBBIX U MU(PPOBBIX MTPUOOPOB,
3aMuChIBaTh TIOKa3aHWS MPUOOPOB ¢ y4E€TOM 3aJaHHOM  aOCOIIOTHOU
IIOI'PEITHOCTHA U3MEPEHUN;

MPOBOJNUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT
IpPYrol € HCIOJB30BAHUEM MPSAMBIX HM3MEpPEHUN (3aBHCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYLIErocs TeJla OT BPEMEHU JBH)KECHHs TENa, CHIIBI TPEHUS
CKOJBXKEHUs OT Beca Tella, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHWJbl TPEHHS OT IUIOWIAAU CONPUKOCHOBEHUS TEJ, CHJIBI
YOPYrOCTA OT YAJIMHEHHS] TPYXKHUHBI, BBITAJIKUBAIOIIEH CHIIBI OT OO0BEMA
MOTPYKEHHOW YaCTH TeJa ¥ OT IJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT



IUIOTHOCTA TeJa, OT TJIyOMHBI, HAa KOTOPYIO TOTPYXKEHO TeJO, YCJIOBUU
IJIaBaHUs TEJ, YCJIOBUM paBHOBECHSA pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU YY€OHOTO UCCIIE0OBAHMS, COOMPATh YCTAHOBKY U BBIMIOJIHSATh
U3MEpEHUs, CHeAysd MpeiIoKEHHOMY IUlaHy, (UKCHPOBATh pe3yJbTaThl
MOJIYYCHHOM 3aBUCUMOCTU (DU3UYECKUX BEIUYMH B BHUJAE NPEIJIOKEHHBIX
TabuIl U TpauKOB, /IeJaTh BHIBOBI MO PE3yIbTaTaM UCCIICI0BAHUS;
MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PUZNUECKHUX BETMYHUH (IUIOTHOCTH BEIIECTBA
KUJAKOCTH U TBEPJIOTO TeJa, CUjla TPEHHUS CKOJIbKEHUS, JaBICHUE BO3/IyXa,
BBITAIKMBAIOIIAS CUJIA, ICHCTBYIONIAS HAa MOTPYXKEHHOE B )KUJIKOCTD TEJIO,

K03 (QUIIMEHT TI0JIE3HOTO NEUCTBUSL  TPOCTBHIX MEXAHU3MOB), cuenys
MPEAJIOKEHHOW MHCTPYKIUU: TIPY BBIMOJIHEHUU U3MEPEHU cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTh 3HAYEHUE UCKOMOM BEITMYMHBL;
coOJII0AaTh MTpaBUJIa TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLMIBI AEUCTBUS NPHOOPOB U TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, phblyar,
MO/ABMKHBINA M HEMOABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTH;

XapaKTepU30BaTh MPUHIMIbBI IEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHUCAHUS (B TOM YHKCIIE: MOAIIUITHUKHU, YCTPOHCTBO
BOJOIIPOBO/IA, THAPABINYECKHN IPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOMN
HacoC, apeoMeTp), UCMOJIb3ysl 3HAHUS O CBOMCTBaX (PUBMYECKUX SBICHUU U
HE00XoAuMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTh WHGOPMAIMIO O TPHUMEpPax) MPAKTUUYECKOTO
UCTIOJIb30BaHUs (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM JKU3HM JIJIs1 00€CTICUSHMUSI
0e30macHOCTH MpHU OOpallleHHH ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsl 3J0pOBbS W COOIIOJEHUS HOPM 3KOJIOTMYECKOTO TOBEICHUS B
OKPYKarolIEn Cpee;

OCYIIECTBIISATH OTOOpP UCTOYHUKOB HHPOpMAIK B VIHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U IMyTEM
CPaBHEHHUS Pa3IMUHBIX UCTOYHUKOB BBIIEIATH HHPOPMALIHMIO, KOTOpas SBISETCS
IPOTUBOPEYUBOMN MIIM MOXKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh TPHU BBIMIOJIHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO--TIOMYJISIPHYIO
JIUTEepaTypy (pU3MUecKoro coep kaHus, CIpaBOYHbIE MaTepUaIIbI, pECYpPChI
cetu  MHrepHer, BiageTe  Npu€MaMM  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMK U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMAIIK (PU3UUECKOTO COACP>KaHUs, B TOM YHCIIE
nyOJIMYHO JIeNaTh KpaTKue COOOUICHHS O pe3yabTaTaX MPOEKTOB MM Y4€OHBIX



WCCJIEIOBAHNM, MPHU 3TOM TPAMOTHO HCHOJIb30BaTh W3YYECHHBIA MOHATUWHBIN
anmapart Kypca GU3HUKH, COPOBOKIATh BHICTYIIJICHUE MPE3CHTAIUCH;

OpY  BBIMOJHEHUU YYEOHBIX TMPOEKTOB M HCCIENOBAHUN paclpelessaTh
00s3aHHOCTH B I'PyIII€ B COOTBETCTBUHU C IIOCTABIEHHBIMU 33/1a4aMH, CIIEIUTH 32
BBITIOJIHEHUEM TUIaHa JEHCTBUM, aJIeKBaTHO OIEHWBATh COOCTBEHHBIM BKIJIANl B
NEATENIbHOCTh TPYIIIbI, BBICTpauBaTh KOMMYHUKATUBHOE B3aMMOJIEVCTBUE,
YUHUTBIBAs MHEHUE OKPYKaIOIIHX.

K konity o6y4yenus B 8 kjacce npeMeTHbIe pe3ybTaThl HA 6a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:
UCII0JIB30BATh MOHSTHS: MAacca U pasMepsl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BELECTBA, KPUCTAIUNINYECKHUE U
amop(QHbI€ Tea, HACBIIIEHHBIM U HEHACBIIICHHBIN Map, BIaKHOCTh BO3/1yXa,
TEeMIlepaTypa, BHYTPEHHSSI SHEpPrus, TEIUIOBOM JBUTATellb, 3JEMEHTapHBIN
ANEKTPUYECKUH 3apsij, dJIEKTPUUECKOE MOJIE, MPOBOAHUKU U AUIIEKTPUKH,
NOCTOSIHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
paznuyaTth SABJIECHMS (TEIUIOBOE pACIIMPEHUE M CXKaTHE, TeIUlonepeaaya,
TEIJIOBOE pPABHOBECHE, CMAYMBAHME, KaNWUISPHbIC SBJIEHUS, HCIApEeHUE,
KOHJICHCAIUs, IUIaBJIEHUE, KpucTtauzanus (OTBEpACBaHUE), KHUIIEHUE,
Teruionepeaaya (TemIONPOBOJHOCTb, KOHBEKLMS, HM3IYYEHUE), DIEKTPHU3aLUs
TE€JN, B3aMMOJEHCTBHE 3apsAJ0B, ACUCTBUSA DSJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHICTBUE MAarHuTOB, JEHCTBUE MAarHUTHOTO TIOJS Ha
MPOBOJIHUK C TOKOM, OJJIEKTPOMArHUTHAs WHAYKIUS) MO ONHCAHUIO HX
XapaKTEpPHbIX CBOWCTB WM HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JIAHHOE
busnuecKoe SIBICHUE;
pacrno3HaBaTh IPOSBICHUE M3YYEHHBIX (PM3NUYECKUX SBICHUN B OKPYXaroIIleM
MUpE, B TOM 4ncie (GU3NUECKUe SIBICHUS B IPUPOE: TOBEPXHOCTHOE HATSHKEHUE
U KaWJUTIIPHBIE SIBJICHUS B PUPOJIE, KPUCTAIUIBI B IPUPOJE, M3yduenre ComHia,
3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HWHEs,
CHera, »JJIGKTpUYECKHE SBJICHHUS B arMocdepe, JJIEKTPUYECTBO IKUBBIX
OpPraHU3MOB, MATHUTHOE I0JI€ 3eMJIH, Ipei] MOI0COB, POIb MArHUTHOTO TOJIS
JUTSL KU3HU Ha 3eMJle, OJIIPHOE CUSHHE, IPU 3TOM MEPEBOIUTH NMPAKTHUECKYIO
3a/1auy B y4eOHYI0, BBIJIEISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKY) PUZUUYECKUX
SIBJICHUI;
ONUCHIBATh HW3YYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, HCHOJIb3Ys
¢usnyeckue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIus, KOJIUYECTBO
TEIUIOThI, YJEJbHAsI TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAas TEIIOTa IJIABJICHHUS,
ylenbHasg TeroTa napooOpa3oBaHMs, yAeNbHAs TEMJIOTa CropaHusi TOILIUBA,
KO3 (DUIIMEHT MOJIE3HOTO AEHCTBUS TEMIOBOW MAIIMHBI, OTHOCUTEIbHAS



BJI&KHOCTh BO3/yXa, DJJEKTPUUYECKUN 3apsil, CHJIa TOKa, >SJIEKTPUUYECKOE
HaIlpSDKEHUE, CONPOTHUBIICHHE TNPOBOJAHUKA, YAEIBHOE CONPOTUBIICHUE
BElIeCTBa, paboTa M MOIIHOCTb AJIEKTPUYECKOTO TOKA), IpPHU ONUCAHUU
OPaBWJIBHO TPAKTOBaTh (U3MUECKUA CMBICI HCIHOJB3YEMBIX BEJIMYMH,
0003HaUYEHUS U €IUHULBl (PU3UYECKUX BEIWYMH, HAXOAUTh (HOpMyIbl,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C JAPYTUMU BEIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBJICHUS U IPOLIECCHI, UCTIOIb3YsI
OCHOBHBIE ITOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOESHHUS
BEILIECTBA, IPUHIUI CYNEPIO3ULIUHU MOJIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMS 3apsAna, 3akoH Oma I yyacTka 1enu, 3aKoH Jxxoynsa—Jlenna,
3aKOH COXPAHEHMS SHEPTUH, IPU ITOM JIaBATh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aIllUCBhIBaTh €r0 MaTEMaTHUECKOE BbIPAKEHUE;

OOBACHATH (PU3HUECKHUE MPOILIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaLNi PAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
MPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 1—2 JIOrMYEeCcKuX
IaroB C Omopod Ha |—2 uU3y4eHHBIX CBONCTBA (DU3MUYECKUX SIBICHMI,
(u3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacyéTHble 3a7aud B 2—3 NEHCTBUS, UCIOJIb3YS 3aKOHBI U (HOPMYJIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 3aJauu
3aMMUChIBaTh KPATKOE YCIIOBUE, BBISBIATH HEAOCTATOK AAHHBIX MJIs PELICHUS
3a/ayd, BBIOMpaTh 3aKOHbI W (POPMyJbl, HEOOXOAUMBIE UIsl €€ pelIeHus,
OPOBOAUTh PACYEThl M CpPAaBHUBATh IIOJYyYEHHOE 3HAYeHUE (PU3NUEeCKOn
BEJIMUMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh NPoOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIUA (PUINYECKHUX
METOJIOB, HCIIOJIb3ysl OIMCAaHWE WCCJIENOBAHMS, BBIICIATh MPOBEPSEMOE
OPEAnojaoKEeHue,  OIEHMBAaTh  MPABWIBHOCTh  MOpSAKA  MPOBEACHHUS
UCCJIeIOBAHMUSI, JIEJIaTh BBIBOJIBI;

MIPOBOJIUTH OIBITHI TIO HAONIOACHHUIO (PU3NYECKHUX SIBJICHUN WU (PU3NUYECKUX
CBOMCTB TeJ (KamWUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JIaBJICHHS BO3yXa OT €ro
o0bEMa, Temmeparypbl, CKOPOCTH IpoLlecca OCTHIBAHWSA M HArpeBaHus NpU
U3ITyYeHUH OT I[BETAa M3Jyyarollel (MOriolarieid) mNoBEepXHOCTH, CKOPOCTh
UCIIApEHUs] BOJABI OT TEMIEpPaTypbl KUAKOCTH M IUIOMIAJA €€ MOBEPXHOCTH,
ANEKTPU3aLH TEN U B3aUMOAECHCTBUE dJEKTPUUECKUX 3aPsII0B, B3aUMOJEHCTBUE
MOCTOSIHHBIX ~MAarHWTOB, BH3yajW3allds MAarHUTHBIX TOJIH TMOCTOSIHHBIX
MarHuToB, JEHCTBUS MArHUTHOIO IOJII Ha IPOBOJAHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa,  CBOMCTBA  DJIEKTPOJBUraTeNis  IOCTOSHHOTO  TOKA):
(opMyIMpOBaTH IPOBEPSIEMBIE IPEIIOJIOKEHNS, COOUPATh YCTAHOBKY U3



MIPEIOKCHHOTO 00OPYIOBaHMsI, OMUCHIBATH XOJ OMbITa U (OPMYIUPOBATH
BBIBOJIBL

BBITMIOJTHATh TPSIMBIE U3MEPEHUS TEMIEpaTypbl, OTHOCHTEIHHOW BIIAXXHOCTH
BO3/IyXa, CHJIBI TOKA, HAMPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U
JTaTYNKOB (PH3UUIECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C YIETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH;

NIPOBOJIUTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHON (U3MYECKOW BEIMUYUHBI OT
JIPYTOH C MCIIOIH30BAHUEM TPSMBIX M3MEPEHHM (3aBUCHMOCThH COTPOTHBIICHUS
MPOBOJTHAKA OT €ro JJIWHBI, TUIOMIAJW TOTEPEYHOTO CEUEHHUS W yIETHLHOTO
COTPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UIYIIEr0 Yepe3 MPOBOIHHUK,
OT HaNpsDKeHWs] Ha TMPOBOJHHUKE, HCCICAOBAHHE IOCIEIOBATEIBHOTO U
NapajuieNbHOTO COEIMHEHUI MPOBOAHHUKOB): IUIAHUPOBATH WCCIIECOBAHHE,
coOMpaTh YCTAHOBKY ¥ BBITIOJIHATH U3MEPEHHUS, CIICAYS MPEIJI0KEHHOMY TUIaHY,
GUKCHpOBaTh pe3yibTaThl IMOJYYEHHON 3aBUCUMOCTH B BHJIE TaONHIl W
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEAOBAHMS;

IPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3UYECKUX BelIUuuH  (yIenbHas
TEMJI0EMKOCTh BEIIECTBAa, COMPOTUBIIEHHWE MPOBOJHUKA, paboTa MU MOIIHOCTH
AIIEKTPUIECKOTO TOKa): MJIAaHUPOBATH U3MEpPCHUSI, cobupaTh
AKCIIEPUMCHTAJILHYIO YCTAHOBKY, CIIEys TPEIIOKEHHON WHCTPYKIUU, U
BBIYHCIIATH 3HAUCHHE BEJIMUMHBI;

coOmro/IaTh TpaBWIa TEXHUKUA Oe30macHOCTU mpu paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTePHU30BaTh MPUHIIMITBI ACHCTBUS MU3YUYCHHBIX MPUOOPOB M TEXHUUYCCKUX
YCTPOWCTB ¢ OTIOPOM HA WX OMUCAHUS (B TOM YHCIIC: CHCTEMa OTOIIJICHUS JJOMOB,
TUTPOMETD, TapoBasi TypOMHA, aMIIEPMETP, BOJIbTMETP, CUETUMK IIIEKTPUUECKON
SHEPTUU, DIEKTPOOCBETUTENIbHBIEC MPUOOPHI, HATPEeBATEIbHBIE IIECKTPOTPUOOPHI
(mpumepsr), AIEKTPHUYCCKUE MIPEIOXPAHUTEITH, DJIIEKTPOMArHUT,
AIEKTPOJIBUTATEh TOCTOSIHHOTO TOKa), HCIOJb3ysS 3HAaHHS O CBONCTBax
bu3HUeCcKUX SBICHUN U HEOOXOAUMBIC (PU3NUECKIE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPUTEIHHBIC TPUOOPHI
M0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KHUJIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CrOpaHUs, 3JICKTPOCKOTI,
pEeoCTaT), COCTaBIATh CXEMBI JJICKTPUUYECKHX IIETICH C TOCIEIOBATCIbHBIM M
napajuieIbHBIM COCMHEHUEM DJIEMEHTOB, pa3jinyas YCJIOBHBIC O00O3HAUCHUS
AJIEMEHTOB DJICKTPUUYCCKUX TICTIEH;



MIPUBOANTH MPUMEPHI (HAXOAUTH WH(POPMAIUIO O MPUMEpax) MPAKTUIECKOTO
MCIIOJIh30BaHUs (PU3UUECKUX 3HAHUN B TTOBCEAHEBHOM KU3HU JJIT 0OCCTICUCHUS
06e30macHOCTH MpU OO0pallleHUH ¢ MPUOOpPaMU M TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUsl 37I0pPOBbS W COOJIOJICHUS HOPM 3KOJIOTMYECKOTO TOBEJICHUS B
OKpY’KaIOILIEH Cpeae;

OCYIIECTBIIATH TOUCK WH(pOpMaIuu GU3nIecKoro conepxanus B UHTepHeTe, Ha
OCHOBE UMEIOIINXCS 3HAHUW U MYTEM CPAaBHEHUS JOMOJHUTEIIbHBIX MCTOYHUKOB
BBIJICISITH MH(DOPMAITHIO, KOTOpask SBJSETCS MPOTHBOPEUYNBON HIIM MOKET OBITh
HEJIOCTOBEPHOI;

UCIIOJIb30BaTh TPHU BBITIOJIHEHUHM Y4YEOHBIX 3a/JlaHUi HAy4YHO--TIOMYJISIPHYIO
auTeparypy GpU3nUecKoro coAep:KaHus, CIpaBOYHbIE MaTEpUaIbl, PECYpPChI
cetu  WHrepHer, BiIagerb  NpuéMamMud  KOHCIEKTUPOBAHUSA  TEKCTa,
npeodpazoBanusi ”HGOPMALIUKU U3 OJTHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKUE YCTHBIE COOOIIEeHUsI, 0000111as
UHGOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJIEPKaHUsl, B TOM
qucIie MyOJIMYHO MIPEACTABIATh pe3yJbTaThl MPOEKTHOU WIH
HCCIIEIOBATENIbCKON  JIEATEIbHOCTH, IIPU O3TOM TPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIN MOHATUHUHBIN anmapar Kypca (U3uKU, COPOBOXKIATh BHICTYIUICHHE
IIPE3EHTALUEN;

IIPY BBITIOJIHEHUU YYEOHBIX MTPOCKTOB U UCCIEIOBAaHUN (PU3NYECKUX MPOIIECCOB
pacnpenensiaTb OOS3aHHOCTH B TPYMIE B COOTBETCTBHUM C TOCTaBIICHHBIMU
3a/Jla4aMu, CJIEAUTH 3a BBITIOJTHEHUEM TUIaHa JEHCTBUI W KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIICHUMBAaTh COOCTBEHHBI BKJIAJl B JI€ATECIIBHOCTh TPYIMIIHI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, MPOSIBISAS TOTOBHOCTH
paspemiaTh KOHQIUKTHI.

K koniy oOyuenus B 9 kiacce nmpeMeTHbIe pe3yabTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMEHHUIA:
WCIIOJIb30BaTh MOHSATHS: CUCTEMAa OTCUYETa, MaTepralibHasi TOUKa, TPACKTOPHUS,
OTHOCUTEJILHOCTh ~ MEXaHWYECKOro  JBIKeHUs, jAchopmanus  (ympyras,
MJIaCTUYECKast), TPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTh U
MepPerpy3ku, IMEHTP THKECTH, aOCOMIOTHO TBEPIOE TENO, IIEHTP THKECTH
TBEPIOTO TeENa, PaBHOBECHE, MEXaHWYECKHWE KOJIeOaHWs W BOJHBI, 3BYK,
UH(pa3ByK U yJIbTPa3BYK, AJIEKTPOMArHUTHBIE  BOJIHBI,  IIIKajia
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI
WCITyCKaHUS U TIOTJIONICHMS, allb(a-, 6eTa- U raMMa-u3ITydeHUs], U30TOIIbI,
sIEpHAsi SHEPTeTUKA;
paznuyaTh sABJICHHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUYKEHUE, pABHOYCKOPEHHOE MPSMOIMHENHOE TBUKEHKE, CBOOOJHOE TaZieHHUE



T€J, PAaBHOMEPHOE [BWXXEHHE II0 OKPYKHOCTH, B3aWMOJEICTBUE Tel,
pEaKkTHUBHOE JBIDKEHHE, KojebaTrenpHOE JBIDKCHHE (3aTyxaromme |
BBIHY>K/ICHHbIE KOJICOaHMs), pE€30HAHC, BOJIHOBOE JIBUYKEHUE, OTPAKEHUE 3BYKA,
IPSIMOJIMHEWHOE PACTIPOCTPAHEHUE, OTPAXKEHUE U MPEJIOMIICHHUE CBETA, MOJHOE
BHYTPEHHEE OTPaKEHHE CBETA, pa3yioKeHHe OEI0T0 CBETa B CIIEKTP U CIOKEHUE
CHEKTpaJbHBIX LIBETOB, AMCIEPCHS CBETA, €CTECTBEHHAs pPaJHOaKTHUBHOCT,
BO3HMKHOBEHUE JIMHEMYAaTOTO CIEKTpa W3JIyYEHHs])) IO ONUCAHUI0 UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OINBITOB, JIEMOHCTPUPYIOIIUX JIAHHOE
(bu3nuecKoe sBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3MUECKUX SIBICHUU B OKpPYXKaIOLIEM
Mupe (B TOM uHciie (U3UYECKUE SIBJICHUS B NPHUPOJE: NMPWIMBBI U OTJIUBBI,
nBrkeHue 1iaHeT CONHEYHOM CHUCTEMBbl, PEAKTHUBHOE JBUKEHUE HKUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB XKHUBOTHBIMM, 3EMJIETPACEHHUE, CEUCMUYECKUE
BOJIHBI, I[yHAMM, 3XO0, LIBETa TeEJ, ONTHYECKHE SBJICHUS B IPHUPOLE,
OMOJIOTUYECKOE JIEUCTBUE BUIAUMOTO, YJIbTPa(UOIETOBOIO M PEHTTE€HOBCKOTO
U3JIyYCHHUI, €CTECTBEHHBI paJMOaKTUBHBIA (OH, KOCMUYECKUE JIy4H,
PaaMOaKTUBHOE U3TyYEHUE MPUPOAHBIX MUHEPAIIOB, IEMCTBUE PAAUOAKTUBHBIX
U3JyYEHU HA OPraHu3M 4YeJOBEKa), MPU 3TOM IEPEBOAUTH IMPAKTHUYECKYIO
3a/1auy B y4eOHYI0, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) PUBUUECKUX
SIBIICHMI;

ONUCHIBATh HM3YYEHHbIE CBOHCTBA Tel M (U3UUYECKUE SIBICHUS, HCIOJIb3YS
¢u3znueckue BeIMYMHBI (CpelHsAsI M MIHOBEHHas CKOpPOCTh Tela IMpHu
HEPaBHOMEPHOM JIBIDKEHUM, YCKOpEHHE, IepeMEeleHue, IMyTh, YrioBas
CKOPOCTb, CHJIa TPEHHUSI, CUJIa YIPYTOCTH, CUIIA TSHKECTH, YCKOPEHHE CBOOOTHOTO
najieHusi, BeC Tella, UMITYJIbC Teja, UMITYJIbC CHJIbI, MEXaHW4ecKas padoTa u
MOIIIHOCTb, MOTEHLUHAJIbHAs HHEPrus TeNa, MOJHATOrO HAJ IOBEPXHOCTHIO
3eMJIM, MOTEHIMAaIbHAs SHEPrus CXKATOM MPY>KUHbI, KUHETHYECKas IHEPrus,
NOJIHAs MEXaHW4YecKasl IHEPrus, Mepuol U 4acToTa KojaeOaHui, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEIOMIICHUS
cpenpl), TpPW ONUCAaHWU TPABWIBHO TPAKTOBATh (DUBUYECKUN  CMBICT
UCIIOJIB3YeMbIX BEJIMYWH, OOO3HAYCHHUS W CIUHMIBI (PU3UUYECKUX BEJIMYMH,
HaXO0JUTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO PU3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMH, CTPOUTh TpaduKU U3YYEHHBIX 3aBUCUMOCTEH (DHU3NYECKUX
BEJINYHH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKHE SBJICHUS M MPOLIECCHI, UCTIOIb3Ys
3aKOH COXPaHEHWs JHEPruu, 3aKOH BCEMUPHOIO TITOTEHUS, NPUHIUI
CYNEPIIO3ULIMHA CHJI, IPUHUMUIT OTHOCUTENBLHOCTH ['anmunes, 3akoHsl HbroTOHAa,
3aKOH COXPAHEHHS UMITYJIbCa, 3aKOHBI OTPAYKEHHUS U MIPEIOMIICHUS CBETA,



3aKOHBI COXPAHEHHMSI 3apsS0BOrO U MACCOBOI'O YMCE NPH SAECPHBIX PEAKLUSX,
IIpM 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMi NPAKTUKO-OPUEHTHPOBAHHOIO XapakKTepa: BBISABIATH INPUYMHHO--
CJIEJICTBEHHBIE CBSI3H, CTPOUTH 00BACHEHUE U3 2—3 TIOTUYECKUX IIIaroB C OMIOPOU
Ha 2—3 WM3YYCHHBIX CBOMCTBA (U3UYECKUX SBJICHUHN, QPU3MUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3a7a4u (ONUparoIyecs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3UUECKUE BEIUYHUHBI: Ha
OCHOBE aHAJIM3a YCJIOBHS 33J]a4M 3alIUChIBATh KPATKOE YCIOBUE, BBISIBISAThH
HEJIOCTAIOIINE WM N30BITOYHBIE TaHHbBIE, BEBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOOXOAMMBbIE  JUIsl  pElIeHHs, [POBOAUTH pacy€Tbl U OLEHUBATh
PEATUCTUYHOCTh MOITYYEHHOTO 3HaYeHUs (PU3NUECKON BEJTMUMHBI,
pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PELIUTH MPU MOMOIIU (PU3UUECKUX
METO/IOB, HCIIOJIb3Ysl OIMCAaHWE WCCIENOBAHMS, BBIICHATh IPOBEPSIEMOE
OPEANOIOKEHNE,  OLCHUBAaTh  IPABHIBHOCTh  NOpSAAKA  MPOBEACHUS
UCCIIEIOBaHMUS, JIeJIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOMIOACHUN U
OMBITOB;

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKHUX SIBJICHUN WU (PU3NYECKHUX
CBOMCTB TeJ (M3yueHue BToporo 3akoHa HproToHa, 3aK0OHA COXPAHEHUS YJHEPTHH,
3aBUCUMOCTh MepHuoa KoieOaHul MPY>KUHHOTO MasgTHHKA OT MaccChl Ipy3a U
KECTKOCTU MPYKUHBl U HE3aBUCHUMOCTh OT AMIUIMTYABl MaJlbIX KOJeOaHMIA,
NpSIMOJIMHEWHOE PaclpoCTpaHEHHE CBETA, pa3jiokKeHHe OEeI0ro cBeTa B CHEKTP,
U3yYEHUE CBOMCTB M300pa)KE€HUs B IJIOCKOM 3€pKaje U CBOWCTB M300pakeHHUs
npeaMera B coOuparoiie JuH3e, HAOMIOJEHUE CIUIONMIHBIX W JIMHEHYaThIX
CHEKTPOB U3JIyUYEHHUsI): CAMOCTOSATEILHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o00OpylnOBaHUS, OIHKCHIBAaTH XOJA OINbITA M €ro pe3yibTaThl,
(opMyITUpPOBATH BHIBOIBI;

NPOBOANTh TPU HEOOXOAUMOCTH CEPUI0 NPSIMBIX H3MEPEHHM, OIpenesss
CpeIHee 3HaYeHNe U3MepsieMoil BeTMYUHbI ((POKyCHOE paccTOsIHUE COOMparoIei
JIUH3BI), 000CHOBBIBATH BRIOOP Crioco0a u3MepeHus (M3MEPUTEIILHOTO TPpUOopa);
OPOBOJUTh  HCCIEAOBAaHME  3aBUCUMOCTEM  (U3MUECKMX  BEJIMYHUH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHH (3aBUCHUMOCTb IyTH OT BPEMEHHU NpH
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HayalbHOM CKOPOCTH, MepuoAa KojeOaHuin
MaTe€MaTHUYECKOr0 MasiTHUKA OT JUIMHbI HUTH, 3aBUCHUMOCTU YIJIa OTPaKEHUS
CBETa OT yIVIa NaJEeHMs U yria MPeJIoMIIEHHs OT yIJla a/IeHus): IUIaHUPOBAaTh



HCCIIEIOBAaHUE, CaMOCTOSITEIbHO  coOupaTh  yCTaHOBKY, (PUKCHpPOBATh
pe3yNbTaThl MOMYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUAE TAaOIUI] U
rpaduKoB, JeNaTh BBIBO/BI 10 PE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJIIMYUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE Tejla IpU PABHOYCKOPEHHOM [IBUKEHUH, YCKOPEHHE CBOOOJHOIO
nafeHus, JKECTKOCTh TMPYXKUHBL, KOIPPHUIMEHT TpEeHUs CKOJIBKECHHUS,
MexaHu4yeckas paboTa ¥ MOIIHOCTb, YacTOTa M TMepuoj KojeOaHui
MaTEMaTUYECKOTO U MPYXUHHOTO MasTHUKOB, ONTHUYECKas CUJIa COOMparolen
JUH3bl, PATUOAKTUBHBIA  (OH): IUIAHUPOBATH  M3MEPEHMs, COOUpaTh
OKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY U  BBINOJHATH  W3MEPEHUs,  CIeays
MPEJI0KEHHON HHCTPYKIINH, BEIYUCIISTH 3HAUCHUE BEIMYUHBI U aHATH3UPOBATH
MOJTy4YEHHBIE PE3YJIbTAThI C YUYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUH;
coOMIoaTh MpaBUia TEXHUKH O€30IacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000py10BaHUEM;

pa3nuyaTh  OCHOBHBIE MPHU3HAKM HM3YyYEHHBIX  (PU3UYECKHX  MOJEIEeH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPJOE TEJIO, TOUCUHBIH MCTOUYHUK CBETA,
Jy4, TOHKAas JIMH34, IUIAaHETapHasi MOJIETb aTOMa, HYKJIOHHAsl MOJIEJb aTOMHOTO
a5pa;

XapaKTepU30BaTh MPUHIMIBI IEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMUCAHUS (B TOM YHUCIE: CHUAOMETpP, AATUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa, 3XOJOT, OYKH, IEPHUCKOI,
¢doroanmapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOM, JO3MMETp, Kamepa
BunibcoHa), wHcCmonb3yss 3HAaHHUS O CBOWCTBaX (DU3MYECKUX SABJICHUM U
HeoOxoauMble (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOLECCOB IMpHU
pelIeHnr Y4eOHO--TIPAaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBI IJI MOCTPOCHUS
H300paXeHU B TUIOCKOM 3€pKajie U COOMparoIel JINH3e;

OPUBOJUTH TPUMEPHI (HaXOAUTh MH(MOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU I 0OecrieueHus
0€30macHOCTH MPU OOpalIeHUH ¢ TPUOOpPaAMU M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHHUSI 37I0POBbsI U COONIOICHHS HOPM SKOJOTHYECKOro TOBEIEHUS B
OKPYIKarolIEU Cpee;

OCYIIECTBIISAITh MOUCK MH(MOpMammu (PU3NIECcKoro cojaepkanus B MHTepHETE,
CaMOCTOSTENIbHO (POPMYIIUPYS TIOMCKOBBIH 3aMTpOC, HAXOAUTH ITYTH OTPEICIICHHUS
JOCTOBEPHOCTH TOJIYYEHHON MH(pOpPMAIMM HA OCHOBE HMMEIOIIUXCS 3HAHUM U
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;



WCIIOJIB30BaTh MpPHU BBINOJIHEHUM YUYEOHBIX 3aJaHH HAy4YHO--TOIMYJISIPHYIO
JIUTEepaTypy (pU3MUecKoro couepikaHus, CIpaBOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu  VHTepHer, BmageTe  npuéMamMM  KOHCHEKTUPOBAHUSA  TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uH(GOpPMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO COJIEPIKAHUA,
nyOJIMYHO TPEACTABIATH PE3YyIbTaThl MPOEKTHOM WM HCCIEI0BATENbCKOM
JESTeNIbHOCTH, IPU TOM I'PaMOTHO UCHOIb30BaTh U3yUYEHHBIM NOHSITUNHBIHI
anmapar H3y4aeMmoro pasjaena (U3MKM U CONPOBOXKAATh BBICTYIUICHUE
MpEe3eHTalUEeN ¢ yUETOM OCOOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBo yacoB DJ1eKTPOHHBIE
Ne HaunmeHnoBaHue pa3je/ioB U TeM K i (uu¢posBbie)
n/n MPOrpamMmbl Bcero 061{Tp0.m>nme pﬁaRanecRne o0pa3oBaTeJibHbIE
padoThI padoThbI pecypesI
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
bubmuorexa [JOK
11 PuznKa - Hayka 0 NpUPOAC 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 PU3MUCCKHC BEMMIHMHEI 2 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBeHHOHAYYHBIM METO ITO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro mo pasaeny 6
Pa3znen 2. [lepBoHayaibHble CBeJeHUS 0 CTPOEHUHU BellleCTBA
bu6nmoreka [JOK
2.1 Crpocnue Bemectsa ! 0 ! https://m.eds00.ru/7f416194
29 JIBr>KeHWEe U B3aUMOJICMICTBUE YaCTHI] 2 0 1 bubnuotexa [JOK
' BEIIIECTBA https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
2.3 ATperaTHble COCTOSIHUS BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o pazaeny S
Paznen 3. [IBu:kenune u B3auMojieiicTBue Tej
bu6mmorexa [IOK
31 Mexanmaeckoe ABIKEHHE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Mrepuys, Macca, IIOTHOCTh 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cwuna. Buzsl cun 14 1 2 Bu6moreka [IOK



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.edsoo0.ru/7f416194

Hroro no paszaeny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaua naBiaeHust TBEPIAbIMU 3 1 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBrieHmne K KOCTH S 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOE TaBeHe 6 1 https://m.edsoo.ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeiny 21
Paznen 5. Pabora u MOIIHOCTL. JHepPrus
bubmuorexa [JOK
5.1 Pabora 1 momHocTs 3 1 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
5.2 Hpoctere mexanusmel S ! https://m.edso0.ru/7f416194
bu6nmoreka [JOK
5.3 Mexanuteckas sueprus 4 0 https://m.edso0.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KJIACC

KosnuuecTBo 4yacoB DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne n/m MPOrpaMMblI Bcero Konrpoapnbie - Ipaxrueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypes
Paznen 1. TensioBuIe ABJIeHUSA
. bubmuoreka [JOK
1.1 CTpoeHHe U CBOICTBA BELIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosere mponeceat 21 ! > https://m.edsoo.ru/7f4181ce
Hroro 1o pasaeny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
21 DNeKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' WX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TOCTOSIHHBIH SJIEKTPUYECKHI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarruTHEIE ABICHUA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 OIeKTPOMArHUTHAA HHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne n/m IpOTpaMMBL Beero KOﬁHTpO.]]beIe Hp6aRanec1me 0GPA30BATETBLHBIE
padoThbI padoThI pecypeb
Paznen 1. Mexannueckue siBJeHHUS
11 Mexannueckoe OBUKEHUE U CITOCOOBI €0 10 0 1 bu6mmorexa [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BsanmonelicTsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 SaKOHEI COXPaHCHHS 10 0 3 https://m.edsoo.ru/7f41a4a6
HWroro no paszaeny 40
Paznen 2. Mexanndeckne Ko1e0aHusl U BOJIHBI
bu6mmoreka [IOK
2.1 Mexanrieckne konebaHus ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHecke BONHEL 3BYK 8 ! 3 https://m.edsoo.ru/7f41a4a6
HWroro no paszaeny 15
Pa3nen 3. DjieKTPOMAarHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DneKTpOMarHuTHOE MOoJIe U 6 0 2 bubnnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWroro no paszaeny 6
Paznen 4. CBeToBbIE SIBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacCIPOCTPAHEHHUs CBETA 6 0 2 https://m.edso0.ru/7f41a4a6
4.2 JIMH3bI ¥ ONITHYECKUE TIPHOOPHI 6 0 3 bubmnorexa LIOK

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



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

bubmuoreka [JOK

4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a
Hroro 1o pazaeny 15
Paznen 5. KBanToBbBI€E SIBJICHHS
bubmuorexa [JOK
5.1 HcryckaHnue U MOTJIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpocHue aToMHOro 517pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 #1nepHpie peaxiui ! ! https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 17
Pasnen 6. IloBTopuTe1bHO-00001aK0IIHIT MOAYIb
6.1 [ToBTOpEeHME M 000OIIEHNE COMEPIKAHUS 9 2 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pasaeiny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KJIACC

INOYPOYHOE IIVIAHUPOBAHHUE

Tema ypoka

KonnuecTBo yacos ‘

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

[ara

W3YYCHHUS
110 JIaHy
/Hepenun/

DNEeKTPOHHBIE U(PPOBBIE
00pa3oBaTeIbHBIE PECYPCH

Jlata

(akT.M3yyeHus

hile

®dusuka — Hayka o
npupoje. SBienus
MIPUPOJIbI

1

‘CDI/ISI/IIIGCKI/IG SBJICHHUA l

duznueckue
BEJIMYUHBI U UX
U3MEpPEHUE

Ypoxk-uccienoBanue
"U3mepenue
TeMIIepaTyphl Npu
ITOMOIIA
AKHUJKOCTHOTO
TEPMOMETPA U
JaTyrKa
TEMIIEPATYPHI"

Metoabl Hay4HOTO

no3Hanusa. Onucanue
(bu3nUecKuX SIBICHUN
C IOMOIILIO MOACTICH

bu6nuorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTessl:
JANbHOCTh MONETA
[IapyKa, MymeHHOTO
TOPU30HTAIIBHO, TEM
00JIbIIIE, YeEM OOJIbIIIE

BBICOTA ITycKa"

|7 HCTpOGHI/Ie BEILECTBA. H 1 H

HBI/IGJH/IOTeKa HOK

H



https://m.edsoo.ru/ff09f72a

1/

Tema ypoka

KonmuectBo yacoB

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboTsI

[ara
H3y4YeHUS
T0 TUIaHY

/Hepenun/

DJNEeKTPOHHBIE U(PPOBBIE
00pa3oBaTeNbHBIE PECYPCH

Jlata

(akT.M3y4eHus

hile

OMEBITHI,
JTIOKa3bIBAIOIINE
JMCKPETHOE CTPOEHHUE
BEIIECTBA

https://m.edsoo.ru/ff09fe0a

JBH>KeHue 4acTHIl
BellleCTBa

bubnnoreka IIOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnBITH 11O
HaOJIIOACHUIO
TEIJIOBOTO
paCIIUPEHHUS Ta30B)»

10

ArperarHbie
COCTOSIHUS BEILIECTBA

11

OcobeHHOCTH
arperaTHbIx
COCTOSIHUM BOJIBI.
O06001menue no
pazneny
«IIepBoHauanbHbIC
CBEJICHUS O CTPOEHUU
BEIIECTBAY

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexanunueckoe
JIBH)KEHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE
JBU)KEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopocte. Ennnuiist
CKOpPOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c

14

Pacuer nytu n
BPEMEHM JIBUKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

1/

Tema ypoka

KonmuectBo yacoB

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboTsI

[ara
H3y4YeHUS
T0 TUIaHY

/Hepenun/

DJNEeKTPOHHBIE U(PPOBBIE
00pa3oBaTeNbHBIE PECYPCH

Jlata

(akT.M3y4eHus

hile

15

WNuepuus. Macca —
Mepa UHEPTHOCTHU T

8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IImoTHOCTB
BellecTsa. Pacuer
Macchl 1 00beMa Telia
10 €r0 INIOTHOCTHU

bubnuoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JIaGoparopHas
paborta
«Onpenenenue
IUIOTHOCTH TBEPAOTO
Tena»

18

Pemrenue 3agad 1o
TeMme "[imoTHOCTE
BemecTsa"

bubnnoreka IIOK
https://m.edsoo.ru/ff0al23c

19

Cuna kak
XapaKTEePUCTHKA
B3aMOJCHCTBUS TEIL.
Cuna ynpyrocru.
3akoH ['yka

10

20

JIaGoparopHas
pabota «3yuenue
3aBUCHUMOCTH
pacTsKeHUs
(medopmariunm)
MPY>KUHBI OT
MIPUIIOKEHHON CUIIBD»)

10

21

[[“1BneHune
Tarorenns. Cuina
TSDKECTH

11

22

CBsi3b MEXy CHIION
TSHKECTH U MacCOU

11

bu6nuorexa [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Ne Tema ypoka KonnyecTso yacos ‘ Hara DIneKTpoHHbIE IU(PPOBbIE ‘ H
n/m Beero|[Kontpomshsre|[Ipaxtiueckue|[13Y1€HH| 00paszoBaTeNbHble pecyper! Jlara
paboThI paborer |10 IUTaHY (axT.u3ydeHuns J/3
/Hepenun/
tena. Bec Tena.
Pemenue 3agau no
teme "Cuia Tsoxectu"
23 || Cuna TsDKECTH Ha 1 12 bubanoreka [JOK
APYTHX IJIaHETaX. https://m.edsoo.ru/ff0a1502
®dusnyeckue
XapaKTePUCTHKHU
TUTaHET
24 | Usmepenwue cui. 1 12 |bubnuoreka [JOK
JluHaMoMeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. 1 13 bubnuorexa [JOK
Hesecomocth https://m.edsoo.ru/ff0al778
26 || Cnosxenue aByx cui, || 1 13 bubmmoreka [JOK
HAarpaBJICHHBIX O https://m.edsoo.ru/ff0ala70
OJIHOM ITPSIMOM.
PaBHOzelicTBYIOIIAS
CHUIT
27 | Pemenwne 3amad mo 1 14
TeMe
"PaBHonelicTByIOIIAs
cun”
28 || Cwua TpeHus u e 1 14 bubmoreka [JOK
BUbL. TpeHue B https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHUKE
29 JlaboparopHast 1 1 15 bubmoreka [JOK

pabota «M3ydyenue
3aBHUCHUMOCTH CHJIBI
TPEHUS CKOJIbKEHUS
OT CWJIBI IaBJICHUS U
Xapakrepa
COIIPHUKACAIOLIUXCS

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Tema ypoka

KonmuectBo yacoB

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

[ara

W3YYCHHUS
10 JIaHy
/Hepenun/

DJNEeKTPOHHBIE U(PPOBBIE
00pa3oBaTeNbHBIE PECYPCH

Jlata

(akT.M3y4eHus

hile

|

MOBEPXHOCTEI» |

30

Pemenue 3aga4d Ha

omnpeaeseHue
PaBHOICMCTBYIOILIEH
CHUIJIBI

15

31

Pemmenue 3amau no
TeMaM: «Bec Teaay,
«I"paduueckoe
M300paKEHHUE CUIT»,
«Cubly,
«PaBHOAEHCTBYIOIIAS
CHIDY

16

bubnuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTposbHas padota
10 TEMaM:
«MexaHnueckoe
IBIKeHHe», «Macca,
IUIOTHOCTHY, «Bec
tenay, «['paduueckoe
M300paxKeHHe CU,
«Cuibn»

16

33

JaBnenne. CriocoObl
YMEHbILIEHUS U
YBEJITHUCHUS
JABJICHUS

17

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

[laBienue rasa.
3aBUCUMOCTh
JIaBJICHHS Ta3a OT
00BEMa,
TeMITepaTypbl

17

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBieHus

TBEPABIMH TEIIAMH,

18

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

Ne Tema ypoka KonnyecTso yacos ‘ Hara DIneKTpoHHbIE IU(PPOBbIE ‘ H
n/m Beero|[Kontpomshsre|[Ipaxtiueckue|[13Y1€HH| 00p