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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHWW K PE3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTPaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yud€ToM (eaepanbHOi paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenopaBanust yueOHoro npeamera « Duznkay.

Copepxannie mporpamMmbl MO (PU3MKE HaMpaBiIeHO Ha (opMHUpoBaHUE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYalOIIUXCS W OPraHu3aluio HU3y4YeHUs
Gu3NKM Ha JAESITeNIbHOCTHON OcHOBe. B mporpamme mo ¢u3uKe YYUTHIBAIOTCA
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanusanuu TpedoBanuiik ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEXIIPEMETHBIE CBS3M €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMUsI.

[Iporpamma 1o gusrke ycTaHaBIMBAET paclpeiesieHne y4eOHOro MaTepuaia
1o rojaMm oOyudeHus (10 KjaccaM), IpejjiaraeT NpuMEpHyI0 MociIe0BaTeIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXCs.

[Iporpamma 1o ¢u3uke pa3paboTaHa € LEJIbI0 OKa3aHWs METOJIUYECKON
MIOMOIIM YYUTENIO B CO3/ITaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEAMETY.

®du3znka SBIIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OM0JIorHeid, acTpoHoMuel u pusndeckoit reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, IMPEIOCTaBIsET HauOoJee SICHbIE
oOpasiibl MPUMEHEHUsS HAyYHOTO METOJIa MO3HAHMS, TO €CTh CIoco0a MOTyYeHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

OnHa w3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPEIIONAaraeT OBJAJCHUE
CIEAYIOIIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCTB:

e HAY4YHO OOBSCHATH SBJICHUS,

* OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEAOBaHUS;

e IHTEPIIPETUPOBATH TAHHBIE U UCIIOJIH30BATh HAYUHbIE IOKA3aTEIbCTBA
JUIS1 TIOJTyYEHHUS BEIBOJIOB.

Henun wuszyueHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs
onpeneneHsl B Konmenmuu mnpenogaBanus ydeOHOro mnpeamera «Dusnmkay B
oOpa3oBaTeNnbHBIX oOpraHuzanusax Poccuiickoit ®Denepainuu, peaau3yOIMMUX
OCHOBHbIE 00111e00pa30BaTeIbHbIE TPOrPAMMBI, YTBEPKIAEHHOU pellIeHUEeM



Konnernn MunucreperBa npoceienust Poccuiickoin @enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [1K-4BH).

Hesan nudyyeHust PU3NKU:

e IpUOOpPETEHHE MHTEpeca M CTPEMJICHUS OO0y4arolmmxcsi K HaydYHOMY
W3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HWHTEIUICKTYadbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEJICTABICHUA O Hay4YHOM METOJE MO3HAHHUS U (opMUpOBaHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

« popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3YUeHHs] OCHOB
CTPOEHHUS MaTepuu U GyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e opMupoOBaHUE TPEACTABICHUNA O POIM (PU3UKH [ PA3BUTHS APYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTU;

epa3BUTUE  MPEIACTAaBICHUH O  BO3MOXKHBIX  cepax  Oyaymien
npo(heCCUOHATILHON JEATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JayibHeNIeMy OOyU€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHue 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO

o0111ero 0Opa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a/4a4:

e MpUOOPETEHNE 3HAHUI O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, DIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e MPUOOPETCHUE YMEHUN OMHUCHIBATH U OOBICHATH (DU3UYECKUE SIBICHUS C
UCTIOJIb30BaHUEM MOJTYUCHHBIX 3HAHMIA;

¢OCBOCHHE METOJOB PpEIIEHUS TMPOCTEUIINX pPacu€THBIX 3adad C
MCIIOJIb30BaHUEM buznuecknx MoJIeTieH, TBOPUYECKUX u
MPAKTUKO-OPUEHTHPOBAHHBIX 33]1aY;

e Pa3BUTHE YMEHHI HAOJIONaTh MPUPOIHBIC SBIICHUS W BBINOIHATH OMBITHI,
JabopaTopHble  pabOThl M AKCIEPUMEHTAJIbHBIC MCCJICAOBAHUSA C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX PUOOPOB;

e OCBOCHUE NPUEMOB PabOThl ¢ MH(OpManuend (U3MUECKOro COlepKaHus,
BKJTFOUYasi THPOPMAITIO O COBPEMEHHBIX JOCTHKCHUSIX (DU3UKH, aHAIHU3 H
KPUTHYECKOE OLIEHHBaHNE NH(OpMaLIUY;

¢ 3HAKOMCTBO CO cepamu npodeccHnoHaIbHON NEeSITEILHOCTH, CBA3aHHBIMU C
(u3MKONM, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH  Ha
TOCTHKECHHSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO
oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 yacoB (2 yaca B Hemenmo), B 9 kimacce — 102 yaca (3 yaca B HeeI0).

[Ipensiaraemplii B mporpaMMe no ¢Gpu3MKe MnepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YUUTEIb Jes1aeT BEIOOP MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJ[aHui, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hHu3HKe.



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Paznen 1. @usuka v eé poJib B IO3HAHUHU OKPYKAKIEr0 MUpa.

®u3nka — Hayka o mnpupope. SBimeHus npupoabl. OU3NUECKUE SBICHHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BeaunuuHbl. W3mepenue ¢uzndeckux BenuuuH. Duzmyeckue
npubopsl. [lorpemHocTs u3MepeHunil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH UW3Y4arOT [PUPOSIY.
EcTecTBeHHO-Hay4YHBIM METOJ TMO3HAHUS: HAOJIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBIDKEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmro1aemMoro sejeHus. Onucanue PU3NIECKUX SIBJICHUM ¢ MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIE, OJIEKTPUUYECKHUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHUSL.

2. ®usnydeckue MpUOOPHI U MPOIEAYpa NMPSIMBIX U3MEPEHUIM aHAJIOTOBBIM U
U(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimot.

1. OmpeneneHue 1EHbI JEICHUS MIKaJIbl HK3MEPUTEIHHOTO MPUOOpa.

2. H3mepeHue paccTosHUM.

3. Usmepenue o0bEéMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MaJIbIX TEJL.

5. W3mepenue Temmeparypbl MpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TeMIEepaTyphl.

6. IIpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JAJTBHOCTH MOJIETA
HIapvKa, MyImeHHOT0 TOPU30HTAIBHO, TeM OOJIbIlle, YeM OO0JIbIle BHICOTA
mycKa.

Pa3nen 2. [lepBoHayasibHbIE CBEeHHS 0 CTPOEHUM BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJb, WX pa3Mmepbl. OINbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIIECTRA.

JIBi>kenre dacTul BemiecTBa. CBSI3b CKOPOCTH JABWIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxeHue, nuddys3us. BzammoneicTBue dacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPIBIX
(kpuctammuyecknx) Tel. B3auMoCBs3b MEXAy CBOMCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSIHUSIX M MX aTOMHO-MOJICKYJSPHBIM cTpoeHrneM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpauuu.

1. HabmroneHue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysun.
3. HaGmionenue  siBneHud,  OOBSCHSIONMIMXCS  MPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHUL] BELIECTBA.

Jlabopamopnwie pabomul u onvimot.

1. OueHka JuaMeTrpa aroMa METOAOM DSAOB (C  HCIOJIB30BAHUEM

dororpaduii).
2. OnbIThI 10 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHHUS.
Pa3znen 3. /IBU:KeHHe U B3aMoO/IelicTBHe TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsii CKOpOCTh MPU HEPABHOMEPHOM ABHKEHHUH. Pacuér mytu u
BPEMEHU JABUKCHUS.
SBneHne nHEpUMM. 3aKOH WHEPLUU. B3auMOJEHCTBUE TEN Kak IPUYMHA
M3MEHEHUS CKOPOCTH JBUKEHUs Tell. Macca Kak Mepa HHepTHOCTH Tena. I loTHOCTh
BemecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUMHHUIE OO0BbEMA
BEILECTBA.
Cunia Kak xapakTepucThka B3auMozencTBus Ten. Cuiia ynpyroctd M 3aKOH
I'yka. U3mepenre cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHUJIa
TskecTH. Chila TsSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. Crnoxkenune
CHUJI, HAPABJIEHHBIX MO OJHOW HpsiMoi. PaBHOnelcTBytomas cui. Cuiia TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHne MeXaHUYECKOro ABMKEHUS Tela.
2. M3mepeHune CKOpoCTH NPSIMOJIMHEUHOTO JIBUKCHUS.
3. HaOGnroneHue siBiI€HUS HHEPLIUH.
4. HaOmroneHne n3aMeHeHHUs! CKOPOCTH MPU B3aUMOICHCTBUU TEl.
5. CpaBHeHHE Macc 0 B3aUMOAECHCTBHIO TEN.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX 10 OJHOUN MPSIMOil.
Jlabopamopnwie pabomul u onvimeot.
1. OmpezeneHre CKOPOCTH PABHOMEPHOTO JBMXKEHUS (IIApUKa B KUIKOCTH,
MOJICIIN IICKTPUIECKOTO aBTOMOOMJIS U TaK Jajee).

2. OmpezeneHue CpelHEW CKOPOCTH CKOJIbKEHHS OpycKa WIIM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsoKkeHus (medopmarin)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJI, *KUAKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHBIICHUS U yBEIHUEHUs naBieHus. [laBinenue rasa.
3aBUCUMOCTh JaBJeHUs raza oT o0bEma, TemmepaTypol. llepemaua naBneHus
TBEPABIMU TEJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackans. IIHeBMaTtuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [MapocraTuyeckuii
napajokc. CooOmaromuecs: cocynbl. [ mapaBindecKkue MEXaHU3MBbI.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymrHOW oOonouku 3emum. OmbiTr Toppuuermmm. M3mepenue atmocdepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus aTMOC(hEepHOTO AaBICHUS.

JlericTBUE KUAKOCTU U ra3a Ha NOrpyKEHHOE B HUX TENO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [1naBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

IS o

~

3aBHUCUMOCTBD JABJIEHUSA ra3a OT TEMIIEPATYPHI.

Ilepenaua naBiueHus )KUIKOCTBIO U Ta30M.

CooOuiaromuecs cocyabl.

['mpapaBnuaeckuii mpecc.

[IposiBnenue nercTBHsI aTMOC(EPHOTO TABIICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu
TE€JIa U INIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUIIbI BECY BHITECHEHHOM JKUJIKOCTH.
VYcnoBre miaBaHus TEN: TUIABAHUE WM NOTPYKEHUE TENl B 3aBUCHMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOM B
’KMJKOCTh YacTH Teia.

OnpeneneHue  BHITAJKUBAIOIMIEH  CUJIBI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B HKHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIBL, IEMCTBYIOLIEH HA TEIO
B ’KUJKOCTH, OT MacChl Tea.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI,
NEeHUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa MOTPYKEHHON B KHUIKOCTh
YacTH TeJla U OT MJIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA H
OIIpeLIeJICHUE €€ TPY30II0AbEMHOCTH.

Pa3znes 5. PaGoTra u MOIIHOCTh. JHEPrus.

Mexanudeckast padbota. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHAasg IUIOCKOCTh. I[IpaBuio
paBHOBecus pbryara. [I[pruMeHeHne npaBuia paBHOBECHS pbluara K OJIOKY.



«3onotoe nmpaBuio» Mexanuku. KITJ[ npocTeix Mmexanu3smMoB. IIpocTeie MEXaHU3MBbI
B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas ©W TNOTEHIMANbHAs DJHEPIUS.
[IpeBparieHre 0JTHOrO BUIa MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimot.

1. Ompenenenue paOOThl CUJIBI TPEHUS NP PABHOMEPHOM JBMKEHUH Tela

10 TOPU30HTAIBHOU TOBEPXHOCTH.
2. HccnenoBanue yClIOBUM paBHOBECHS pblyara.
3. Uamepenue KIIJ[ HaK1OHHOM ITOCKOCTH.

4. H3yuyeHwne 3aKOHA COXPAHEHUS MEXaHUYECKOU JHEPTUN.
8 KJIACC

Pa3nes 6. TensioBble siBJIeHUSA.

OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BelecTBa. Macca M pasmepsl aTOMOB M MOJIEKYJ. OMNBITHI, IOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopnenn TBEPAOro, MXUAKOTO W Tra3000pa3HOTO COCTOSHUM BEILECTBa.
Kpucrannuueckue u amopdpubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJIPHO--KUHETUYECKOW TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TeIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsizb TemIiepaTrypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS
gacTull. BuyTpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW OSHEpPruu:
TerUIonepeaaya u copepiieHre padotel. Bunpl Tenionepeaaun: TenionpoBOIHOCTD,
KOHBEKIIMS, U3Ty4YCHUE.

KonuyectBo TemnoTel. YenpHas TEMIOEMKOCTh BeIIeCTBA. TermiooOMeH u
TEMJIOBOEC paBHOBECHE. YpaBHEHHE TeEIUIOBOTo Oamanca. [lnmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEJIbHAsA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u kouaeHcanus. Mcnapenue. Kunenue. YnenbHas Ttemsora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMOC(epHOro
JABJICHUSI.

BnaxHocTts Bo3yxa.

DHeprus TOIJIMBA. Y IeTbHas TEIUIOTa CTOPAHUS.

[Tpuntuner pabotel TernoBbix Asuratenei KIIJ| TemmoBoro asuratess.
TennoBble ABUTATENN U 3a1[UTa OKPYKAIOLLIEH CPELBI.

3aKOH COXpaHEHUS U MPEBPAIICHUSI SHEPTUH B TEIUIOBBIX Mpolieccax.

Jemoncmpauyuu.

1. HabmroneHue 6poyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Ha6nronenue nuddysun.

HaGnronenue siBjeHUI cMaunBaHWs ¥ KAaMWLISIPHBIX SIBJICHUH.
Habmronenue TenioBoro paciumpeHus Tel.

N3MeHeHune maBieHUs raza nNpd M3MEHEHUH 00bEMa M HArpeBaHWUU WIIU
OXJIQKJICHHUH.

[IpaBumna u3MepeHus: TeMnepaTypahl.

Bunel rennonepenaumn.

OxnaxxaeHue Ipyu COBEPIICHUHN PaOOThI.

HarpeBanue npu coBepiiieHHH paOOThl BHEITHUMU CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEHN pa3IMUHbIX BEILIECTB.
HabGmonenne xuneHus.

Habmronenune nocTossHCTBA TEMITEpaTyphl IIPH TUIABICHUH.
Mopaenu TenJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomol u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 0OHAPYKEHUIO ACHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKEHHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB ITIOBAPEHHOW COJIM WJIM caxapa.
OnbITel 110 HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Ornpenenenue qaBjeHUs BO3yXa B OaJIJIOHE MIMPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JYyXa OT €ro
00bEMa M HArpEeBaHUS WM OXJIaXKICHUS.

ITpoBepka rUNOTE3bl TUHEHHOM 3aBUCHMOCTH JIJTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPyOKe OT TeMIepaTyphl.

HaOnronenne wu3MeHeHHMs] BHYTPEHHEM DSHEpPruu Tejla B pe3yJibTare
TEerIonepeaayu U padoThl BHEITHUX CHUJI.

UccnenoBanue siBiIeHUS TEIIOOOMEHA MPU CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJBI.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM ITUITUHIPOM.

Ornpenenenue yenbHOM TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCnapeHus.

Onpenenenrne OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

Ornpenenenue yaelbHOW TEIUIOTHI ILUIABJICHUS JIbJA.

Pa3znen 7. DnekTpuyeckue U MAarHUTHbBIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poaa 3IeKTpUuUeCcKUX 3apsaoB. BzaumopeiicTBue
3apsOKEHHBIX  Tell. 3akoH KyrnoHa (3aBUCMMOCTh CWIIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BETMYMHBI 3apSJI0OB U PACCTOSIHUSA MEXKY T€JIaMu).

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iekTpuueckoro noiisd. IlpuHnum
CYTIEPIIO3ULINH JIEKTPUUECKUX M0JI€H (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W  JOUAJNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HNcTtouHuKku MOCTOSHHOTO TOKA. JIeMCTBUSI 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUIAKOCTSIX U Ta3ax.

Onektpudeckass uenb. Cumia  Toka.  DNEKTPUYECKOE  HAIpSHKCHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
JUIs yuacTka nend. [locnenoBarenpsHoe U MapaiebHOE COSAMHEHUE TPOBOJHUKOB.

Pabota M MOIIHOCTh »3JEKTPUYECKOro TokKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUE IENU U MOTPEOUTENIN dIEKTpUIecKoi sueprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  MOCTOSIHHBIX MAarHuTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM U €r0 3HAYEHUE JIJI )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarautHoe moJie  JJIEKTpUYECKoro Toka. [Ipumenenwne
3JIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MAarHUTHOIO IIOJIS1 HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKA. lCHonp30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenne snekTpoMarHuTHOW MHAYKUMU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnioco6b1 MOJTyYEHUS ANEKTPUUYECKOU HSHEPTHH.
DNEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauuu.

DJIeKTpU3aLHUS TEN.
JIBa poJia 3EKTPUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U AEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs MHIYKIIHSI.
3aKOH COXpPaHEHUS JICKTPUUECKUX 3aPsII0B.
[TpOBOAHUKY U TUDJICKTPUKH.
MoaenupoBaHu€e CHIIOBBIX TUHHUM JJIEKTPUUECKOTO IMOJIA.
HcTouHMKN NOCTOSSHHOTO TOKA.
JIeWCTBHS SJIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B )KUJKOCTH.
. 'a30BbIl paszps.
N3mepenne cuitbl TOka aMIepMeETPOM.
. I3mepeHnne 35IeKTpUIeCKOro HANPSIAKEHUST BOJIbTMETPOM.
. Peocrar u Mmarazus conpoTHBIICHHM.
. BzaumopeicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3JAECICHUS MTOJIOCOB MAarHATA.

W P N DA WD E
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenrpoBaHre MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsauTtHoe 1nosie Toka. DJIeKTPOMAarHuT.

JleificTBrE MarHUTHOTO T1OJIsI HA IPOBOJIHUK C TOKOM.

DNEKTPOABUTATENb TOCTOSHHOIO TOKA.

HccnenoBanue sBIECHUS 3JEKTPOMAarHUTHON HHIYKITUH.

OnebiTel @apajes.

3aBUCHUMOCTh HAampaBl€HUs] WHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HHKHOBEHUS.

DJeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHUIO AJIEKTPU3ALMUA TeJl MHAYKIUEH U mpH
CONPUKOCHOBEHHH.

HccnenoBanne neWCTBUS DJIEKTPUYECKOIO IO HA NPOBOJHUKH M
TUDJIEKTPHKHU.

C6opka u npoBepka pabOThI JIEKTPUUECKOHN IENH TOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHre CUiIbl TOKA.

N3mepenune u peryInpoBaHue HaPsHKCHMSL.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO 4YEpPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBL, IUIOLAAN IIONEPEYHOrO
CEYECHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSXKEHUA NpPH TMOCIEI0BATEIHLHOM
COEIMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka mnpaBuna Uil CWIBl TOKa IPU MNapaJUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI 3JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, MAYLIETO Yepe3 JIaMIIOYKY, OT
HANPsKECHHS HA HEW.

Onpenenenue KII/[ narpeBarensi.

HccenenoBaHre MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.
N3yuenne MarHUTHOrO TOJISI  TMOCTOSHHBIX ~MarHUTOB TMpPU  HX
O0OBEIMHEHNH U Pa3/ICTICHUH.

HccnenoBanue IeHCTBUS 3EKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJICUCTBUS
KaTyIIK{ C TOKOM M MarHuTa OT CWJIBI TOKA M HAIIPABJICHMSI TOKA B KaTYIIIKE.

18. I3ydyeHue nercTBUss MarHUTHOTO OJISI HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 u3yuyeHue padoThl AJIEKTPOIBUTATENIS.

20. M3mepenue KII/I anmexTpoaBUraTenbHOM yCTAHOBKH.

21. ONBITBIL IO MCCIENOBAHUIO SIBJIICHHUS DJIEKTPOMAarHUTHOW HWHAYKIUU:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHWs M HAIPABICHUS WHAYKLUHUOHHOIO
TOKA.

9 KJIACC

Pa3nes 8. Mexanu4yeckue siBJIeHMSA.

Mexannueckoe aBwkeHue. MarepuanbHass Touka. Cucrema orcyéra.
OTHOCHUTEIBHOCTh MEXAHUYECKOr0 [JBHKEHHA. PaBHOMEpHOE MpPSMOIMHENHOE
nerkeHue. HepaBHoMepHOE npsiMONMHENHOE ABHKeHUE. CpenHsss 1 MTHOBEHHAs
CKOpOCTB Teja IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHOe aABMkeHue. (CBoOoaHOe
naaeane. OneITe ['amunes.

PaBHOMepHOE ABMXKEHUE N0 OKpyXHOCTU. Ilepuoa u dacrota oOparieHus.
JIuneitHas u yrioBasi CKOpocTd. LleHTpocTpeMUTENEHOE YCKOPEHUE.

IlepBsiii 3ax0H HptoToHa. Broponi 3akon Hetorona. Tpernii 3akoH HeroToHa.
IIpyHIMI CyNIepIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TpeHUs CKOJIbKEHUS, Crila
TPEHUS TIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTU M 3aKOH BCEMUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJIHOTO
naneHus. JlBmwxkenne manHer BOkpyr CousHna. IlepBas kocMmuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOYKHU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJa C 3aKPEIUIEHHOM OChIO BpaleHuss. MomeHT cuiibl. LlenTp TsxecTu.

Nmnynsc Tena. IsMeHeHne umiyibea. VIMITynbe cuiipl. 3aKOH COXPaHEHHUS
UMITyJIbCa. PEaKTUBHOE NBUKEHHE.

Mexanuueckass paboTa W MOIIHOCTb. PaboTa CHJI TSKECTH, YHOPYTrOCTH,
TpeHusi. CBsA3b dHepruu u paboTsl. [loTeHIIManbHas S3HEPrus Tea, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHmanbpHas SJHeprust CxaTou npyxuHbl. Knnetnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPIUM.

Jemoncmpayuu.

1. HaOmioneHne MEXaHUYECKOTO JBUKEHHSI Tela OTHOCUTEIHHO Pa3HBIX Tel

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

CpaBHeHHE ITyTE€N U TPACKTOPUNA ABUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKopoCTH B YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKCHHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmoienue nBr>xeHus Tena mo OKpy>KHOCTH.

Habmoienne MexaHn4ecKuX SIBJICHHUM, TPOUCXOISIINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHHMS Tejla OT MacChl Teja W JEHUCTBYIONIEH Ha HEro
CHJIBI.

Hab6nronenue paBeHCcTBa CHIT TP B3aUMOJICUCTBUU TEJl.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHUU.

IIepenaya uMirynbca npyu B3aUMOJIEUCTBUM TE.

[IpeoOpazoBaHus SHEPTUH ITPU B3aUMOJECICTBUU TEIL.

CoxpaHeHHEe UMITYJIbCA [TPU HEYIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.
HaGnronenue peakTHBHOTO IBUKEHUS.

CoxpaHeHne MeXaHUYEeCKON YHEPTUH MPU CBOOOTHOM I1aJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTrUM NP ABMXKEHUHU TeJa MO/ IEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimeol.

1.

KoncTpynpoBanue TpakTa Jjis pa3roHa U JajdbHEHIEro paBHOMEPHOTO
JIBYDKEHUS MAPUKA WU TEIICKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JIBHKCHHS
IIapyKa 1Mo HaKJIOHHOU IIOCKOCTH.

OnpeneneHrue YCKOPEHHMS Tejla MPU PABHOYCKOPEHHOM JBIKCHHUHU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JBIDKCHUH 0€3 HavyaJIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBMXKEHUU 03
HAYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH  CHIJIBI  TPEHHUS CKOJIBKEHUS OT  CHIIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Omnpenenenre kodhGUIHEHTa TPEHUS CKOJTBKECHHUSI.

Omnpenenenue KECTKOCTH MPY>KUHBI.

Omnpenenenre pabOThI CHUIBI TPEHUS TPH PaBHOMEPHOM JBH)KCHHH Tella
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOThl CUJIBI  YOPYrOCTH MpPU MOABEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3y4yeHue 3aK0oHa COXpaHEHUS SHEPTUU.

Pa3gen 9. Mexannueckue K0J1e0aHUA U BOJHBI.

Konebarenbnoe nemkenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHMIA: TIEPHUOI,
4acToTa, aMIUINTyJa. MaTteMaTH4eCKUuil U NPYXKUHHBIA MasTHUKU. [IpeBpamenue
SHEPIUU MPH KOJIeOATETbHOM JIBUKCHUH.

3aryxatomue — kosneOaHus.  BpiHyxaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHuueckux BodH. IIpojonbHbIE H
MONEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PpacupOCTPaHCHHUS.
MexaHnuecKre BOJHBI B TBEPJIOM TeJE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIIbTPa3BYK.

Jemoncmpayuu.

1. HabGmrogenue konebGaHuil Te MOA AEHUCTBUEM CHUJIIBI TSKECTH U CHUJIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaGnronenue BoIHY X AE€HHBIX KOJIEOAHUI U pE30HAaHCA.

PacnipocTpanenue mpo10IbHBIX U MTOTIEPEUHBIX BOJIH (HA MOJIETIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimeot.

1. OmpeneneHre YacTOThl M TEepUojJa KoJIeOaHMM MaTeMaTU4eCcKoro
MasiITHUKA.

IS L T o

2. OmnpezeneHue 4acTOTHI U MepruoAa KojieOaHU Npy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEepHOJa KOJeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT JJINHBI HATH.
4. VccnenoBaHue 3aBUCMMOCTH NIEPHOJIa KOJCOAHUM MPYy>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IlpoBepka He3aBUCMMOCTHU MEpUOJia KOJEOAHUN Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OnbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoJaa  KoJieOaHUMU
NPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaICHUSI.
Pa3nes 10. DiiekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJNHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. IlIkanma 3yeKTpoMarHUTHBIX BOJH. lcmonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOU CBSI3U.



DnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JI€EKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. 3yyeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C IMOMOIIbIO MOOMIIBHOTO

tenedoHa.

Pa3znes 11. CBeTOBBIE SIBJICHUS.

JlyueBass ~ mogmenb  cBera.  Mcrounukum — cBera.  [IpsamosmHenHoe
pacnpoctpanenue cBera. 3armenus Connua u JIlynel. Otpaxenne cBera. [Lockoe
3epKaI0. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBerta. [lonHoe BHyTpeHHEE
oTpaxkeHue cBeTa. Mcrosb30BaHue MOJIHOIO BHYTPEHHETO OTPAKEHHUS] BONITUYECKHUX
CBETOBOJAX.

Jlunza. Xox usyued B guH3e. Onruyeckas cucreMa (Qoroarnmnaparta,
MHUKpPOCKOIIa M Teyleckoma. [J1a3 Kak omnTHYecKas cucTema. biau3opykocTh M
JANbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. Omnbitel HbloToHa. CroxkeHue
CIEKTpaJbHBIX I[BETOB. JlUcniepcHst CBeTa.

Jlemoncmpayuu.

[IpssmMonMHEHOE PACIIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Toyuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuueckuid CBETOBO/I.

Xoa stydeid B coOMparolen JMH3e.

Xoq 1y4yer B pacCenBaroleH JIMH3E.

[Tomyuenue n300pakeHUi C OMOIIBIO JIMH3.

[Ipunuun neiicTBus goToarmapaTa, MUKPOCKOTNA U TEJIECKOMA.

10. Monens ri1asa.

11. Paznosxenue 0eioro cBeTa B CIIEKTP.

12. [lony4yenue O0enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimeot.

1. HccnepoBanue 3aBUCUMOCTH yTJla OTPAXKEHHUsSI CBETOBOIO Jy4ya OT yIJia
MaJICHHUs.

2. W3ydeHue xapakTepUCTUK U300paKEHUs MPEMETA B IUIOCKOM 3€pKae.

3. HccnenoBaHne 3aBUCMMOCTH yTJIa IPEJIOMIICHHS] CBETOBOTO JIy4ya OT yria
MaJICHUS HA TPAHULIE «BO3yX—CTEKIIOM.
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4. Tlonmydenue n300paxeHHii ¢ MOMOILBIO COOUPAIOIIEH JTHH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMpAroIien
JIMH3BI.

6. OTMBITHI 1O PA3T0KEHUIO OEIOr0 CBETA B CIIEKTP.

OneITHl 10 BOCHPUATHIO LIBETA MPEIMETOB MPU HX HAOIIOACHUM 4Yepes3
[[BETOBBIC (DUITBTPHI.

Pa3nen 12. KBanToBbBIC IBJICHHUA.

Omneitel Pe3epdopna v nmnanerapHas Monaenb atoma. Monens atoma bopa.
Hcnyckanne u noryonieHue ceera atoMoM. KBaHThI. JInHeWyaTbie ClIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoromel. PagmoakTtuBHBIE
npeBpaiienus. [lepuos nomypacnaga aTOMHBIX SAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0OBOIO M MACCOBOIO YHCEN.
OHeprusi CBsA3UM aTOMHBIX siaep. CBsI3b MAacChl M SHEpruM. Peakuuu cuHTE3a U
nenenus anep. Uctounuku sHeprun ConHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUS paguOAKTUBHBIX HW3JIYYEHUW Ha >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3ITy4YEHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IuYHbIX ra30B.

3. CnekTtp Bogopoaa.

4. HabmoneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3ITYYECHHI.

6. Perucrpanus nzinydeHusi NpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimeot.

1. HaGnrogeHue CIIOMIHBIX U JIMHENYAThIX CHEKTPOB U3TYyUYEHUS.

2. HccnepoBanue TpekoB: U3MEPEHUE SHEPTUU YACTHULIBI [0 TOPMOZHOMY

nytu (1o ¢poTorpadusim).

3. M3mepenue pagnoakTUBHOTO (hOHA.

IToBTOpPHUTEIHLHO-00001IAO AT MOTYJTb.

[ToBTOpUTENHEHO--0000MIAIOIINN MOYJTH TIPEAHAZHAYCH JJI CUCTEMATH3aIluN
1 00001IEHUS PEIMETHOTO COACPKAHUS U ONBITA JEATEIBHOCTH, MPUOOPETEHHOTO
Opy M3YYEHUH BCEro Kypca (PU3MKH, a TakXke sl MOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMeHY MO (U3MKEe I OOyYaroIIMXcs, BbIOPABIIUX ATOT
y4eOHBIN MpeIMeT.

[Ipu u3yyeHUu AAHHOTO MOIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI
JEeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOJIOB MCCIENOBAHUSA



SBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (U3HUECKHE
SABJICHUS, TIPUMEHsSA TOJIyYeHHbIE 3HAHMs, pElIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U HKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIUAIBLHO ACATENBHOCTHBIN XapakTep JAHHOTO pasjieia pean3yeTcs
32 CY€T TOro, 4YT0 OOydYaroIHMecs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
npeajaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrno3HaBaTh W HAay4HO OOBSCHATH
du3nyuecKkue IBJICHUS B OKPY KaIoIel MPUPOJIe U MOBCEIHEBHON KU3HH;
MCITOJIh30BaTh HAYYHBIC METOJIBI HUCCICAOBAHUS (PU3NUECKHUX SIBJICHUH, B TOM
quCIie JJIsl IPOBEPKU TUIIOTE3 U MOJyUYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSATh HAy4YHbIE OCHOBBI HanOOJEe BaXHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HAITPUMEP, MPAKTUIECKOTO UCIIOIb30BAHUS PA3IMUYHBIX HCTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX MU3BECTHBIX BUIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO 00IIero oO0pa3oBaHUs HAIpPaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3ybTaTOB.

B pesynbrare usyuenus QUMK Ha ypOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs

y oOyuatomerocsi 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) mnaTpHOTHYECKOT0 BOCIUTAHMS :

— MIPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
bu3ruecKol HayKu;

— EHHOCTHOE OTHOILIEHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX--(PUZUKOB;

2) rpaIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

— FOTOBHOCTb K AKTUBHOMY YYacCTHIO B 00CYKJIEHUU OOLECTBEHHO 3HAYUMBIX
Y STUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTIKECHUM
busuKy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKHUX IPHUHIUIIOB B ACSATEIBHOCTU
YYEHOTO;

3) 3cTeTHYeCKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KAYeCTB (PU3NYECKOM HAyKu: €€ rapMOHHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HaHWE UEHHOCTH (UBNYECKOM HayKh KaK MOLIHOIO HHCTpyMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHW, Ba)KHEHIIEH COCTABIISIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl  310pPOBbSi W  OMOLHOHAJIBLHOIO
Os1aromoJry4usi:

— OCO3HAaHME LIEHHOCTH Oe30macHoro o0Opa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TpPaBWJI OE€30IaCHOTO TMOBEICHUS Ha
TPaHCIIOPTE, HA JOPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTb HaBbIKa peICKCUH, IPU3HAHKE CBOETO IIpaBa Ha OIITUOKY
Y TAKOI'O K€ IIpaBa y JIPYyroro 4ejioBeKa;

6) TPy10BOT0 BOCTIMTAHMS:

— aKTUBHOE y4YacTHE B PEIICHHM MNPAKTHUYECKUX 3a/ad (B paMKaxX CEMbH,
00pa3oBaTENbHOM OpraHu3alliy, TOpoJa, Kpasi) TEXHOJIOTMYECKONW U



COLIMAJIbHON HAMPABJICHHOCTH, TPEOYIOIMIKX B TOM YKCie U (PU3HMUECKUX 3HAHUIA;

e — MHTEpEC K MPaKTUYECKOMY U3yUeHHUI0 Mpodeccuit, CBI3aHHBIX C (DU3UKOI;

e 7)3K0JOTrHYeCKOTr0 BOCIUTAHUSA:

e — OpHUEHTalMs Ha NpUMEHEHHE (U3NYECKUX 3HAHUW JJIs PELIeHUs 3a/1ay B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAaHUPOBAHHUS IIOCTYNIKOB M OLIEHKHM HX
BO3MOYHBIX IIOCJICACTBUN JUIsl OKPY KaIOLIEN CPEbl;

e — OCO3HaHHWE TN00ATHHOIO XapakTepa SKOJOTHYECKHX IMPOOIeM M MyTed HX
peleHus;

o 8) aganTanuM K M3MEHSIONIMMCS YCJIOBHSM COIHUAJBHONH M TPHPOTHON
cpeabl:

e — MOTPeOHOCTh BO B3aWMOJACWCTBUM IPU BBINOJIHEHUU HCCIEIOBAaHUN U
OPOEKTOB (HU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
APYTHX,

e — TIIOBBIICHHE YPOBHSA CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTUYECKYIO
NEATEIIBHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOPMYIUPOBATH
UJIEH, IOHATHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKY;

e — IUIAHUPOBAHHUE CBOETO PAa3BUTUS B MPUOOPETEHHUU HOBBIX (HU3HMUECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPOBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MO’KHBIX TJI00AJIBbHBIX MTOCIIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pe3ynbrare ocBOeHHS IPOrpaMMBbI O GU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyuaromierocss OyayT chHOpMUPOBaHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIUE T03HABATEIbHBIC YHUBEPCATbHBIC YICOHBIC IEHCTBUSI,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCAIbHBIC YICOHBIC JCHCTBUA.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBUS

Bba3oBble JJornyeckue aeiicTBUA:



eBBISIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHBbIC TPHU3HAKA OOBEKTOB
(sBIIGHMI);

e YCTAHABIIMBATh CYIIECTBCHHBIA MPU3HAK KIACCHU(UKAIIUN, OCHOBAHUS JIJIS
00001IIeHHS 1 CPAaBHEHUS;

¢ BBIBIIATH 3aKOHOMEPHOCTH WM TIPOTHBOPEYUS B paccMaTpUBaeMbIX (aKTax,
TAHHBIX U HAOIIOCHUSX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;

¢ BBIBIIATh TIPUIMHHO--CIICJCTBCHHBIE CBSI3W TIPU H3yUYEHUU (PUINICCKUX
SIBJICHU W TIPOIIECCOB, JEJIaTh BBIBOJBI C MCIIOIB30BAHUEM JICyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aMMOCBSI3SIX
(U3NYIECKUX BEITUIHH;

e CAMOCTOSITEJILHO BBIOMpPAThH CIOCOO perIeHus yueOHOU (u3nuecKkon 3aaauu
(cpaBHEHME HECKOJBKHX BapUaHTOB pEIICHUsA, BbIOOp Hauboiee
MOAXO/ISIIETO C YIETOM CaMOCTOSITEIIPHO BEIJICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiicTBUA:

e ICTIOJIL30BATh BOIIPOCHI KaK MCCIIEA0BATEILCKII HHCTPYMEHT ITO3HAHMS;

 IPOBOAUTH 1O CAMOCTOSTENIBHO COCTABIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOe HucchleoBaHue (U3UUECKOTO
SIBJICHUIS;

e OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYICHHYIO
B X0/ UCCIIEIOBAHMS WIIA IKCIIEPUMEHTA;

e CAMOCTOSITEIILHO (OPMYITHPOBATh OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MTPOBEIEHHOTO HAOJIOICHHUS, OTIBITA, UCCIICTOBAHMSI,

e IPOTHO3UPOBATh  BO3MOXKHOE  JayibHEWIIee  pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 X Pa3BUTHU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

e MPUMEHSTh PA3JIUYHBIE METOJbl, MHCTPYMEHTHI W 3alpOChl NPHU TOUCKE U
orbope wHbOpMAIMK WIM JAHHBIX C YYETOM TMPEIJIOKEHHON y4eOHOMN
dbuznyeckoi 3a1a4u;

e AHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

¢ CAMOCTOSITEJILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMY  TIPEACTABICHHUS
uHpopMaIMl U WUIIOCTPUPOBATH pEIIaeMble 3aJadyd  HECIO0KHBIMU
CXeMaMHu, TharpaMmMaMi, HHOUW rpaduKoi ¥ MX KOMOWHAITUSMH.

KoMMmyHHKaTHBHBbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUSI:

eB XO0JIc OOCYXJeHHs Y4yeOHOro marepuana, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT 1 IPOEKTOB 337]aBaTh BOTPOCHI TIO CYIIECTBY OOCYKIAEMOU TEMBI U
BBICKA3bIBaTh WJICHM, HAIICIICHHBIE HA DPEIICHHWE 3aJa4d U TOAJCpKAHUE
OJy1aroxenaTeIbHOCTH OOIICHHUS;



e COTIOCTABJISITh CBOU CYXIEHUS C CYXKIECHUSIMU JIPYTUX YYACTHUKOB JHAJIOra,
oOHapy>KUBaTh Pa3JINYUE U CXOJCTBO MO3UIUH;

e BEIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e MyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (U3UYECKOTO OIbITa
(aKCrIepuMeHTa, UCCIIEIOBAHUS, TPOCKTA);

e IOHUMATh W MCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U WHIUBUIYAIbHOU
paboThI MpU PEIICHUH KOHKPETHOU (pr3nyYecKo mpoOiembl;

e IPUHUMATD 1[EJTU COBMECTHOM JIEITEIIbHOCTH, OPTaHU30BbIBATh JCHCTBUS 10
e€ TOCTIXKEHUIO: pACTIPEAEIISITh POJIU, 00CYKIATh MPOLECCHl U PE3YJIbTAThI
COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOIBKUX JIFOJICH;

e BBITIOJIHATh CBOKO 4YacTh pabOThI, IOCTUTas Ka4YeCTBEHHOTO pe3yjbTara 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU IEUCTBUA C JAPYTUMUUTICHAMHU
KOMAaH/JIbL;

¢ OLICHUBATh KA4ye€CTBO CBOETO BKJaJa B OOIIMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTENbHO C(OPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PerJISITl/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

* BBISIBJISITH IIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOIIUX JIsI
penieHus: PU3nYeCcKuX 3HaHUM;

e ODUEHTUPOBATBCS B PA3IUYHBIX  MOAXOJAAX  [PUHATUS  PELICHUN
(MHAMBUAYaAJbHOE, MPUHATUE PELIECHUsS B TpyMNe, MPUHATUE pELICHUN
rpynmnoi);

e CAMOCTOSITEJILHO COCTABJISATh QJITOPUTM pelIeHus: (GU3NUECKON 3a7auu WM
MJlaHa MCCIEJOBaHUSl C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, apTYMEHTHPOBATH MIPEIJIaracMbl€ BAPUAHTHI PELLIEHUN;

e I€TIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJbHBIM HHTE/LICKT:

e 1aBaTh aJICKBATHYIO OLIEHKY CUTYallMH U MpeJiaraTh IaH €€ N3MEHEHUS;

¢ OOBSICHATh ~ NPUYUHBI  JIOCTHKEHUS  (HEJAOCTMIXKEHHS)  pe3yJbTaToB
NeSTEIBbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIINOJHEHHUS
(U3MUEeCKOr0 HMCCIEOBAHMS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CUTyallud, YCTAHOBJICHHBIX OIIHUOOK,
BO3HHUKIIUX TPYAHOCTEW;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBUSIM;

e CTaBUTh ce0s HA MECTO JIPYroro 4ejJoBeKa B XOJE CIIOpa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;



e IPU3HABATH CBOE MPaBO Ha OLIMOKY MPHU peleHuu (HU3NUECKUX 3a1ad UM B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kijiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIA:

* ICTIONIL30BATh MOHATHS: (PU3MUECKUE U XUMHUUYECKHE SBIICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TUIOTE3a, SAUHUIBI (PU3UUECKUX BEIUYUH, aTOM,
MOJIEKYyJla, arperatHbleé COCTOSIHMSA BelecTBa (TBEpAOE, IKUIKOE,
razoo0pa3Hoe), MEXaHMUECKOe JIBIKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEUHOE), TPACKTOPHS, PaBHOJACHCTBYIOMIAs cuia, AchopMaius
(ynpyrasi, IuiacTudeckas), HEBECOMOCTb, COOOIIAIOIINECS] COCY/IbI;

epaznuyaTh siBIeHUs (qudQys3us, TEMIOBOE BUKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWKECHHE, HEPAaBHOMEPHOE  JBIDKCHWE, HHEPINS,
B3aMMOJICUCTBHE TEJ, PABHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCHIO
BpaIleHUs, TIepeaaya 1aBIeHUs TBEPABIMU TEIAMHU, KUIAKOCTSIMU U TFa3aMu,
aTMOC(EpHOE JaBJICHHE, IUIABaHUE TEJ, IMPEBPAIICHUS MEXaHWYECKON
DHEPTHUH) 1O OMHCAHUIO WX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3UYECKOE SIBJICHUE;

epaCliO3HABaTh  MPOSIBJICHUE  W3YYEHHBIX  (U3MUECKUX  SBICHUH B
OKpYXAIollleM MHpEe, B TOM 4YHCIe (U3NYecKue SBJICHHUS B TPHUPOJE:
MIPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSMH B KHUBOH M HEKHUBOU
MpUpPOJE, ACHCTBHE CHUIIBI TPCHHSI B TPUPOJIEC W TEXHHUKE, BIUSHUC
aTMOC(EpHOTro JaBJICHHs Ha KUBOW OpraHU3M, IUIaBaHHUE PHIO, pblYaru B
TEJe YeJIOBEKa, MPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (PU3NUYECKUX SIBJICHUM;

* ONMCHIBATh M3YyYCHHBIC CBOWCTBA TEN W (PU3MUECKHE SBJICHUS, HCIIONB3YS
du3rUecKue BEIMYNHBI (Macca, 00bEM, INTOTHOCTH BEIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIIHSA CKOPOCTb, CHJIa YIPYTOCTH, CUJIAa TSXKECTU, BEC Tela,
CHJia TpEHUs, AaBiicHHe (TBEPIOTO Tea, JKUIKOCTH, Ta3a), BRITATKHUBAIOIIAs
Cujia, MeXaHudeckass paboTa, MOIIMHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI,
KO3 (DHUIMEHT TIOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHWHETHYECKas |
NOTCHIMAJIBHAST JHEPTHsi), TpPH ONHUCAaHWU TIPABWIBHO TPAKTOBATh
(U3UYECKUI CMBICTT HCIIOIB3YEMbIX BEJTUYMH, WX 0003HAYEHUS U CIUHUIIBI
¢u3HUeCKNX BENMYMH, HAXOAUTH (HOPMYJIBbI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTMMH BEJIMYMHAMU, CTPOUTH TpaduKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUUH;

e XapaKTePU30BaTh CBOWCTBA TeJ, (U3UYCCKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3Ysl TIpaBUiIa CIOXKEHUSI cuil (BJOJIb OJHOWM MpsAMOi), 3aKoH ['yka,



3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs phiuara (6y0Ka),
«30JI0TOE€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruHM, TpPHU OITOM [aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa H
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAXKECHUE;

¢ O0BSICHATD (PU3NYECKUE SABJICHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCT€ CHUTyalludl IPAKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMOpoil Ha 1-2 WM3y4eHHBIX CBOMCTBa (PU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiath pacu€THbIe 3a4auu B 1—2 NeCTBUSL, UCIIONb3Ys 3aKOHBI U (POPMYIIHI,
CBA3BIBAIOIIME (PU3NYECKHE BEIMUYHMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a/1a4n
3alKUChIBaTh KPATKOE YCIIOBHUE, MOJCTABIATH (DU3NYECKHUE BEIUUYUHBI B
GopMynbl W TPOBOAUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOAMMBIE JUISl pEIIEHUs 3a/4ay, OLCHUBATh PEaJTUCTHYHOCTD
NOJy4YeHHOU (pU3MUECKON BEJIUUNHBI,

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH IPU MOMOUTU(U3NIECKUX
METO/I0B, B  OINHWCAHUHM  HCCIEJOBAaHUS  BBIACIATH  MPOBEPSEMOE
MpEeANnoJoKeHne  (rumoresy),  pasiauyarb U MHTEPIPETUPOBATH
HOJTyYEHHBIN pe3yibTaT, HAXOUTh OIIMOKU B XOJI€ ONBITA, JI€JaTh BHIBOIbI
IO €r0 pe3yJIbTaTaM;

e IPOBOAUTH OMBITHI IO HAOJIIOACHHUIO (PU3NYECKUX SABJICHUNA UM PU3UUECKUX
CBOMCTB Tei: (GOpPMYJIUPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPaATh
YCTaHOBKY M3 MPEJJIOKEHHOI0 000pYyI0BaHMSI, 3alMChIBATH XOJ OIbITa U
bopmMyIUpOBaThH BHIBOJIHI,

* BBITIOJIHATD MIPSIMbIE U3MEPEHUSI PACCTOSIHUS, BpEMEHH, MacChl Tena, 00bEMa,
CWIIBI W TEMIIepaTypbl C MCIOJIb30BAaHUEM aHAJOIOBBIX M LU(POBBIX
NpuOOpoOB, 3alUChIBaTh TOKa3aHUs NOPUOOPOB ¢ YYETOM 3aJlaHHOU
a0COJIFOTHOM TOTPEIIHOCTH U3MEPEHUI;

« IPOBOJUTH HCCIEAOBAHNE 3aBUCHMOCTH OJHON (PU3NYECKOM BEITUYHUHBI OT
ApPYrol C HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO ABUXKYILErOCs TENa OT BPEMEHU JIBM)KEHHUS T€JIa, CUIIbI TPEHHUS
CKOJIBKEHHUs] OT Beca Tesa, KauyecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIbl TPEHHS OT IJIOIIAIU CONPUKOCHOBEHUS TEJl, CHJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAJIKUBAIOUIEH CUJIBI OT 00BEMaA
MOTPYKEHHON YacCTH TeJla U OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJNa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUI
IUTaBaHUS TE€Jl, YCIOBUHA paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM  Y4€OHOTO MCCIIEJOBAHUS, COOMpATh YCTAHOBKY M
BBITIOJHATH U3MEPEHUs, CIeAys MPEIJIOKEHHOMY IIaHy, (UKCUPOBATh



pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKMX BEIMYWH B BHJIC
NPENJIOKEHHBIX TaOMUIl U TpaUKOB, JENaTh BBIBOJBI IO pe3yibTaTaM
UCCJIeIOBAHUS;

¢ IPOBOANTH KOCBEHHBIE HU3MEPEHUS] (PUIUYECKUX BEJIMYMH (IUIOTHOCTD
BEIIIECTBA KUIKOCTHU U TBEPIOTO TeJIa, CUJIa TPEHUSI CKOJIbKEHUS, TABJICHUE
BO3/lyXa, BbITAJKUBAIOIIAsl CUJA, JCUCTBYIOIIAs Ha TMOrPYXKEHHOE B
KUAKOCTh  TeNo, KOAIDPUIMEHT TMOJE3HOT0  JACUCTBUS  MPOCTHIX
MEXaHU3MOB), CIEeAys NPEIJOKEHHOW MHCTPYKLUMU: TPHU BBINOJHEHUU
M3MEpPEHU CcoOupaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIUUCIATH
3HAYCHHUE MCKOMOM BEJIMUMHBI;

e COOMIONATH MpaBUJia TEXHUKHU O€30MacHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh PUHIIUTIIBI IEHCTBHS TPHOOPOB M TEXHUIECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, phlyar,
MTOJIBYDKHBIN U HEITOABMIKHBIN 0JI0K, HAKJIOHHAS IUIOCKOCTD;

e XapaKTepPU30BaTh  MPHUHIUIIBI  JIEUCTBUS  M3YyUYCHHBIX IMPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMNUCAHUSA (B TOM YHCIHE:
MOAIIUITHUKK, YCTPOMCTBO  BOJIONPOBOJAA, THUJPABIWYECKUN TIpecc,
MaHOMETp, BBICOTOMED, TOPIIIHEBOM HACOC, APEOMETP), UCTIOJIb3YsI 3HAHUS
0 CBOMCTBax (M3MUECKUX SIBICHUI U HEOOXOAMMbIE (U3HUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJIUTH MIPUMEPHI (HAXOIUTH HH(DOPMAITUIO O TPUMEPAX ) TTPAKTUIECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOW KU3HHU JIJIS
oOecrieueHuss 0O€30MACHOCTM MpU  OOpalleHud ¢ nOpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3/TOPOBbS U COOTIOJICHUSI HOPM
AKOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpelie;

¢ OCYHIIECTBJISITH  OTOOp HMCTOYHUKOB wuHpopmammu B VHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUH ® TyTEM CpPaBHCHHWS PA3JIMYHBIX HCTOYHHUKOB  BBIJCIATH
uH(popMalMio, KOTOpas SIBIASETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

* ICTIOJIb30BaTh MPH BBHITIOJIHEHUH YYEOHBIX 33JaHU HAyYHO--TIOMYJISIPHYIO
TUTEPATYPy PU3HUECKOTO COICPKAHUS, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI
cetu Uutepner, BnaaeTh mnpuéMaMH KOHCIICKTUPOBAHHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpAaTKHUE MUChMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(MOpMAIUU (PU3NIECKOTO COACPKAHUS, B TOM
qucIe MyOJu9YHO AeNiaTh KpaTKUe COOOIICHUS O pe3ysIbTaTaX MPOSKTOB WIIN
y4eOHBIX WCCJIEIOBAHMM, TTPU STOM TPAMOTHO HCIOJIB30BaTh



W3YYCHHBI TOHATUHWHBIN ammapar Kypca (U3HKH, CONPOBOXKAAThH
BBICTYIIJICHUE ITPE3CHTALIUEH;

elIPU BBHINIOJHEHUH YYEOHBIX TPOEKTOB U HCCIEIOBAaHUI paclpeaensiTh
003aHHOCTH B TpyNI€ B COOTBETCTBUM C IOCTABICHHBIMH 3a/1a4aMH,
CIIEIUTH 34 BBIIOJIHCHUEM IUIaHA JCHCTBUM, aJeKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJIaJ B  JEATENbHOCTh  IPYIIbl,  BBICTpaUBaTh
KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.

K xoniy oOyuenus B 8 kijiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE

JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:

* ICTIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIMYECKUE U
amop(Hble TeJa, HACBHIILIEHHBIM W HEHACBIUICHHBIA Tap, BJIAXKHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHSsI SHEprusi, TEIJIOBOM JBUTATEllb,
AJIEMEHTAPHBIN AJIEKTPUUYECKHUI 3apsijl, AIEKTPUUECKOE I0JI€, MPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;

epaznuyaTh SABJICHUS (TEIJIOBOE pacIIMpeHHEe U CXaThe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAIWUIAPHBIE SIBJICHUS, HCIApEHHUE,
KOHJIEHCAlUsl, IUIaBJICHHE, KpUCTaUIM3alus (OTBEpAECBaHUE), KUIICHHE,
Terioneperaya (TEeTI0npPOBOHOCTb, KOHBEKIHS, U3IIy4YECHHE),
ANEKTPU3aLUs TEN, B3aUMOJECUCTBHUE 3apsAJI0B, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBHE MArHUTOB, JEHCTBHE
MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasE WHIYKLHS)
M0 ONHUCAaHUI0 MX XapakTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

epacno3HaBaTh  IPOSBJICHHWE  HM3YyUYEHHBIX  (PU3UUYECKUX  SABJICHUH B
OKpYXaloIlleM MHpE, B TOM uHcie (U3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSIKEHUWE M KaNWUISPHbIE SBJICHUS B MIPHUPOJE,
KpUCTAJUIBl B Hpupone, usiydeHue ConHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHEra, dJIEKTPUUYECKUE
ABJIEHUSI B aTMoc(epe, AMEeKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJId, Ipeiid moocoB, pojib MATHUTHOTO TOJIS [l AKU3HU Ha3emiie,
NOJIAPHOE CHUSHHE, TPU HTOM TMEPEBOAUTH MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIJCNSTh CYHIECTBEHHbIE CBOMCTBA (NMPU3HAKH) (U3HUECKUX
SIBJICHUI;

¢ ONUCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3WUYECKUE SIBJICHHS, HCIIONb3YS
(¢u3nyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS IHEPTHsi, KOJIUIECTBO
TEIUIOThI, yJeJdbHAas TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAs TEIIoTa
IUIaBJICHUS, YJENbHas TEIJoTa I[apooOpa3oBaHus, yJelbHAas TEIIOTa
CrOpaHHs TOIUIMBA, KOA(P(PUUUEHT IMOJIE3HOrO NEHCTBUS TEIIOBOU



MAIlIMHbI, OTHOCHUTEJIbHAS BIAXKHOCTD BO3AYX4a, dJIEKTPUUECKHAN 3apsl, CUIa
TOKA, DJJEKTPUYECKOE HANpPSHKEHUE, COIMPOTUBJIECHHUE MPOBOIHUKA,
yJIeNIbHOE COMPOTUBIICHUE BEIIECTBA, Pa00Ta U MOIIHOCTH dJIEKTPUUECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI
HCIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €UHUIIBI (PU3NYECKUX BEIUYUH,
HAXOAUTh (POPMYJIBI, CBA3BIBAIOIIME MAHHYIO (DU3MYECKYIO BEITUYHHY C
IPYTUMHU BEJIMYMHAMH, CTPOUTHh TpapUKU H3YYEHHBIX 3aBHUCHUMOCTEN
(bu3HUEeCKNX BEJTUYMH;

e XapaKTepU30BaTh CBOICTBa TeJ, (HU3UYECKUE SIBICHUA U MPOIECCHI,
WCIIOJNB3Yysl OCHOBHBIC IOJIOKEHHSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULMU MOJEeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JuIs ydacTKa LEeIu, 3aKOH
Jlxoynsa—JleHua, 3aKk0H COXpaHEHUs SHEPIUH, IIPU 3TOM J1aBaThCIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BHIPAXKECHHUE;

¢ OOBSACHATHh (PU3NYECKHE TPOLECChl U CBOWCTBA TEJI, B TOM YHUCIE€ U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOrMuecKux
IaroB ¢ omopod Ha 1-2 W3y4EeHHBIX CBOWCTBAa (PU3NYECKUX SIBICHUH,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peIIaTh Pacy€THbIE 3a/1a4u B 2—3 NEUCTBUSI, UCIOIB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHSI 3a]1a4u
3alMCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS
pelieHus 3a7a4u, BeIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE NSl €€
peleHns, NMPOBOAUTH PACUYEThl M CPAaBHHUBATH IIOJYYEHHOE 3HAYCHHE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU JTAHHBIMU;

e pacrio3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEILUTh TPU HOMOIIM(PUZNIECKUX
METOJOB, UCIIOJb3Yysl OINMCAHUE HCCIIECIOBAHMSA, BBIIEIATH IPOBEPIEMOE
MIPEANOJIOKEHNE, OLUEHUBATh MPaBUIBHOCTh MOpSAJKA IPOBEICHHUS
UCCIIEOBAHNS, 1€JIaTh BBIBOJBIL;

e IPOBOAUTH OMBITHI IO HAOIIOACHUIO (DU3UUECKUX SIBICHUN WK (PU3NYECKUX
CBOMCTB TeN (KanWUIIpHBIE SBJICHMS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT
ero oobEMa, TeMIeparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HAarpeBaHUs
IIPY HU3JIyYEHUH OT LIBETA H3JIydarolmeid (IOIJIOIarnieil) NOBEPXHOCTH,
CKOpPOCTh HMCIHApPEHHs BOJbI OT TEMIIEPATYpPbl KUIAKOCTH W IUIOIIANNA €€
NOBEPXHOCTH, DJIEKTPU3ALMSA TEN W B3aUMOJCHUCTBUE DIIEKTPUUYECKUX
3apsAI0B, B3aUMOJCHCTBUE IOCTOSIHHBIX MArHUTOB, BHU3yaJId3alus
MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB, IEWCTBHUSI MAarHUTHOI'O MOJISI HA
IIPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHnuTa, CBOMCTBA



ANEKTPOJBUTATENS. TOCTOSHHOTO TOKa): (OPMYJIUPOBATH IPOBEPSICMBIE
PEANoI0KEeHUs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMUS,
OMKCHIBATH XOJ OIbITa U OPMYJIHPOBATH BHIBOIBI;

e BBINIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIA)KHOCTU
BO3/yXa, CHJIbI TOKA, HANpPSKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MUECKUX BEJIMYMH, CPABHHUBATh PE3YJIbTAaTh
U3MEpEHUH ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH;

e IPOBOANUTH HMCCIIEIOBAHUE 3aBUCUMOCTH OJAHOW (PU3NYECKON BEIMYMHBI OT
IpYyrol C HWCIOJIb30BAaHUEM TMPSMBIX  HU3MEPEHUU  (3aBUCHUMOCTD
CONPOTHUBJICHUSI TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJAX TONEPEUHOTO
CEUYEHUS U YACIBHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UOYIIET0 4Yepe3 IMPOBOAHUK, OT HaNpsKEHUS Ha MPOBOIHUKE,
UCCJIEIOBAHUE TMOCIIEOBATEIBbHOTO W  MAapajuIeNIbHOIO  COEIMHEHUMN
MPOBOJAHUKOB): TUIAHUPOBATh HCCIEIOBAaHUE, COOUpaTh YCTAHOBKY H
BBITIOJIHATh WU3MEPEHUsI, CIeaysl NPEAJIOKEHHOMY IUlaHy, (PUKCHpOBaTh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl M TpadUKOB, A€NIaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEIOBAHNUS;

¢ IPOBOJIUTh KOCBEHHBIE M3MEpeHUs] (U3UYECKUX BEJIMUYUH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBA, CONPOTUBIEHUWE TNPOBOJHUKA, paboTa u
MOITHOCTh DJICKTPUYECKOTO0 TOKA): TJIAHUPOBATh U3MEPEHUs, COOUpaTh
AKCIEPUMEHTAIIBHYI0 YCTAHOBKY, CIEIysl MPEMAJIOKEHHON MHCTPYKIUH, U
BBIYUCIISITh 3HAUEHUE BEJINYMHBIL;

e COOMIONATh TpaBUJia TEXHUKHU OE30MacHOCTU MpU paboTe ¢ JTabopaTOPHBIM
000py10BaHUEM;

e XapaKTEePU30BATh MIPUHITUIIBI JICHCTBUS U3YYCHHBIX MPUOOPOB UTEXHUIECKUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUS (B TOM YMCIIE: CUCTEMa OTOTUICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUETUHK
ANEKTPUUYECKOU SHEPIuy, AJIEKTPOOCBETUTEIIbHBIC puoOOPHI,
HarpeBaTeIIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
peAOXPaHUTENH, DJIEKTPOMArHUT, YJIEKTPOIBUTATEIb TOCTOSIHHOTO TOKA),
UCIIOJB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUNH M HEOOXOJIUMBIC
dusnueckne 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIIbHBIC
MPUOOPHI TTO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KUJIKOCTHBIATEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, JBUTATE/Ib BHYTPEHHEIO CropaHwusl,
AJNIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUYECKUX Iened ¢
MOCJIEA0BATEIbHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jinyast
YCJIOBHBIE 0003HAUCHUS PJIEMEHTOB JICKTPUUECKHX TIETIEH;



e IPUBOJIUTH IPUMEPHI (HAXOIUTH WH(DOPMAITHIO O TPUMEPAX ) TTPAKTUIECKOTO
UCTIONB30BaHUSl (U3NYECKUX 3HAHWA B TIOBCEJIHCBHOW JKHU3HH IS
obecrieyeHuss O€30MAaCHOCTH TIpU  OOpalleHuH C TpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOICHUS HOPM
HKOJIOTMYECKOTO TOBEICHUS B OKPYKAIOILIEH Cpeie;

e OCYIIECTBIISITh TOUCK HH(pOpMaIHH (U3UIECKOTO coaepkanus B MIHTepHeTe,
Ha OCHOBE HMMEIONIMXCS 3HAHUU M MyTEM CpPaBHEHUS IOTOJHUTEIHHBIX
MCTOYHHUKOB BBIJICIATH HHPOPMAITUIO, KOTOpas SIBISIETCS IPOTHBOPESYHBON
WJIH MOKET OBITh HEIOCTOBEPHOIA;

* ICTIONIb30BaTh MPH BBHITIOJIHCHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISPHYIO
JTUTEPATYPY PU3HIECKOTO CONCPKAHUS, CIIPABOYHBIC MaTEPHAIIbBI, PECYPCHI
cetu UuTepHer, BIaAeTh mNpuUéMaMH KOHCIICKTHPOBAHHS  TEKCTa,
npeoOpa3zoBanus HHPOpPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;

eCO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE WU KpATKUE YCTHBIE COOOIEHUS,
0000mass wuHPOpMALMI0O W3 HECKOJIBKUX HCTOYHUKOB (PU3HUYECKOTO
comepkaHus, B TOM 4YHCIE WyOJUYHO TMPEACTABIATh PE3yJIbTAThI
IPOEKTHOW WJIM UCCIE0BATEIICKON NEATEeIbHOCTH, TP 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATUIHBIA anmapar Kypca (QU3HKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIUEH;

eTPU BBHINIOJHEHUN Y4YEOHBIX TIPOEKTOB U HCCIENOBaHUN (U3HUUECKUX
IIPOLIECCOB paclpeesTh OOS3aHHOCTH B TPYIINE B COOTBETCTBUU C
MMOCTAaBJICHHBIMH 3aJ1a4aMHM, CJICAUTH 3a BHITIOJIHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBATHO OIICHUBATh COOCTBEHHBIM BKJA] B
NeSITeTLHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
IIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOyuenus B 9 kjiacce npeamMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUI:

* ICTIOJIb30BaTh MOHATHS: CHCTEMa OTCUETa, MaTepuaIbHas TOYKa, TPACKTOPHSI,
OTHOCHUTEIBLHOCTh MEXaHWYECKOTO JBIKCHHS, Achopmarus (ympyras,
TUTacCTUYECKas ), TPEHUE, IICHTPOCTPEMUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U
MepPErpy3Ku, MEHTP TSIKECTH, aOCONMIOTHO TBEPOE TENO, IIEHTP THKECTU
TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS M BOJHBI, 3BYK,
uHQpa3ByK W  YIBTPa3BYK, OJICKTPOMAarHWTHBIC  BOJHBI, IIKaja
ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JaJBHO30PKOCTD,
CHEKTPBI UCITYCKaHUS M TOTJIONIEHUs, anbda-, 0eTa- U raMma-u3IydeHus,
W30TOTIBI, S/IEpHAsl YHEPTETUKA,

epaznuyYaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE TPSIMOIHMHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHUE, CBOOOHOE
MajicHue TeJl, PABHOMEPHOE JBWKEHHUE MO0 OKPY>KHOCTH, B3aUMOICHCTBUE



TE€J, PEaKTUBHOE JBIDKEHUE, KOJIeOATEIhbHOE NBIDKCHHE (3aTyXarolue U
BBIHY>KJICHHBbIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTPaKCHHUE
3ByKa, MPSMOJIMHEMHOE paclpOCTpaHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3lioKeHHUe OeJoro CBeTa B
CIEKTp ® CJOXCHHE CIHEKTPaJbHBIX IIBETOB, JHUCIIEPCHUS CBETA,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITYYEHHUS ) TI0 ONTUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

e paCIlO3HABATh  MPOSIBJICHUE  W3YYEHHBIX  (U3MYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM dYucie (PU3HUCCKHE SBICHUS B TPHUPOJE:
MIPWJIMBEI M OTJIUBBI, NBIKEeHNE TU1aHeT COJTHEYHOW CUCTEMBI, PEaKTUBHOE
JIBW)KEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHMBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 53XO0, IIBETa Tell,
ONTHYCCKHUE SBJICHUS B TMPHUPOJIC, OMOJOTHYECKOE ICHCTBHE BHUIUMOTO,
yabTpaUOJIETOBOIO W PEHTITEHOBCKOTO U3JIYYCHUM, €CTECTBEHHBIN
PaaMOaKTUBHBEIN (HOH, KOCMUYECKHE Jy4d, PAAHNOAKTHBHOE H3TyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTHUBHBIX M3Iy4yeHUH Ha
OpraHu3M 4YeJIOBEKa), MPHU STOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (U3HUUYECKUX
SIBIICHMI;

* ONMCHIBATh M3YyUYCHHBIE CBOMCTBA TEN U (PU3MUYECKHE SIBIICHUS, WCIIONb3YS
¢dusnuecknue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpPEeMEIIeHHe, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHHUs, CHUJIa YIOPYIOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO TMaJ€HUsA, BEC TeJa, HUMIIYJIbC Tela, HUMIYJbC CHIIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DSHEPTUsl Tea,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3E€MJIM, TIOTCHIIMAIbHASI DHEPTHS CKATOU
NPYXXUHBI, KHHETHYECKas DHEPIHs, IIOJIHAsS MeEXaHWYecKas >SHeprus,
NIEPHOJ M YacToTa KoJieOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENbl), PU ONMHCAHUN
MPaBUJILHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJIb3yeMbIX BEJIHYMH,
0003HaueHUA W CAWHMIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTMMH BEIMYMHAMH,
CTPOUTH TpaPUKN U3YUCHHBIX 3aBUCUMOCTEH (PH3NICCKUX BEITMUNH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (PHU3WYECKUE SBJICHHUS U TIPOIIECCHI,
UCTIONIB3Ysl 3aKOH COXPAHCHUS SHEPIHH, 3aKOH BCEMHUPHOTO TSATOTCHUS,
MPUHITUIT  CYTNEPIIO3UIIMN  CUJI, MPUHINN OTHOCUTENbHOCTH [ ammies,
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsS0BOTO0 U MacCOBOTO YMCET



MpHU SIICPHBIX PEaKIUsX, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MATEMAaTUYECKOE BHIPAKECHHUE;

¢ O0BSICHATh (PU3UYECKHE TPOILECChl M CBOWCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYalluid MPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa: BBISBISATH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 TIOTUYECKUX
[IaroB ¢ ONopoid Ha 2—3 W3Y4YEHHBIX CBOWCTBA (HU3MYECKUX SIBIICHUM,
(bu3NUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pEIIATh PACUETHHIEC 3a7a4u (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIONIB3YSl 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIONIUE (DU3MUECKHUE BEITUUYHHBI:
HAa OCHOBE aHalM3a YCIOBUS 3aJayd 3alKChiBaTh KPaTKOE YCIOBUE,
BBISIBIISITh HEJIOCTAIONIME UM U30BITOUHBIC JAHHBIC, BEIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JIJIsi PEIICHUS, TPOBOJIUTH PACUETHI U OIEHUBATH
PEATUCTUIHOCTH MOJTYYCHHOTO 3HAUYCHUST PU3NUECKON BETNUHHBI;

e pacmo3HaBaTh MIPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH MTPH MOMOIIHN (PU3NIECKIX
METOJIOB, HCIIONB3ys OMUCAHHE HCCIEAOBAHUS, BBIICIATH MPOBEPIEMOE
NPEANoiIOXKEHNEe, OIEHUBATh NPABWIBHOCTh TOPSAJKA TMPOBEICHUS
UCCJICIOBAHUsSI,  JIeJaTh  BBIBOJBI, HMHTEPIPETUPOBATH PE3YJIbTATHI
HaOIIOICHUM U OIBITOB;

e IPOBONTH OTBITHI ITO HAOMIOACHUIO (PU3NUSCKHUX SIBICHUN WM (U3MICCKUX
CBOMCTB TeNl (M3y4yeHUE BTOPOTo 3aKkoHa HbIOTOHA, 3aKOHAa COXpaHEHUS
SHEPTUU, 3aBUCUMOCTH Mepuoa KoJeOaHWW MPYKUHHOTO MasTHHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTH OT aMIUIATY/IbI
MaJlbIX  KoJIeOaHWH, MpSIMOJIMHEHHOE pacnpoCTpaHEHUE CBETA,
pas3joxeHne OeNoro cBeTa B CIEKTP, M3yUYeHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)K€HHUs IMpeAMeTa B cOoOMparouieit
TUH3E, HAOJO/IEHWE CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB H3IYUCHHS):
CaMOCTOSTENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa
000pyIOBaHUs, OMIMCHIBATH XOJI OTIBITA U €T0 PE3yIbTaThl, (HOPMYIHPOBATH
BBIBOJIBL;

¢ IPOBOANTH TPH HEOOXOJUMOCTH CEPHIO TPSMBIX HU3MEPEHHH, OMpeeIss
cCpeqHee 3HayeHHe u3MepsieMOd Benu4uHbI ((OKYCHOE pacCTOsSHUE
coOuparomieii JIMH3bI), OOOCHOBBIBATH BBHIOOP crmoco0a HW3MEpEHUs
(M3MepUTENBHHOTO TTPUOOpPA);

¢ IPOBOJIUTh ~ WCCIICJIOBAHME 3aBUCUMOCTEH  (DM3MUECKUX BEIMYUH C
MCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN (3aBHCUMOCTh ITyTH OT BPEMEHUIIPU
PaBHOYCKOPEHHOM JBW)XCHUM O€3 HayalbHOM CKOPOCTH, Iepuoja
KOJIeOaHWI MAaTeMaTHYEeCKOTO MAasTHHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeloMJIeHUs OT yria
najfieHus1): MJIaHUPOBATh MCCJIEAOBAHHME, CaMOCTOSITEIbHO COOMpPATh



YCTaHOBKY, (HUKCHUPOBATh Ppe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTHU
(¢u3nyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKoB, AeIaTh BBIBOJBI IO
pe3ysibTaTaM MCCIEI0BAHNUS;

* IPOBOJIUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BEIUYUH (CPEIHASICKOPOCTh
U YCKOpEHHE Tejla MpPU PABHOYCKOPEHHOM  JIBHJKEHHH, YCKOpPEHHE
CBOOOJHOTO TaJeHus, >KECTKOCTh MPYKUHBI, KOAIP(PUIUEHT TPEHUS
CKOJIbKEHUS, MEXaHU4ecKass padoTa M MOIIHOCTb, YacTOTa U NEPHUOA
KOJIe0aHUII MAaTeMaTU4YeCKOro M NPYKUHHOIO MAasiTHUKOB, ONTHYECKas
cuia COOMparoImel JWH3BI, PaadOaKTUBHBIA (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh JKCHEPUMEHTAJIbHYIO YCTAHOBKY W BBITIOJHATH
U3MEPEHMs], CleAysl MPEeNIOKEHHOW HHCTPYKLUUHU, BBIUUCIATH 3HAYCHHUE
BEJIMUMHBI U aHAJIU3UPOBAThH MOTYUYEHHBIE PE3YJIbTAThl C YUETOM3a1aHHOM
ITOIPEIIHOCTH U3MEPEHUM;

e COOMIOAATH MpaBUjia TEXHUKH 0€30MacHOCTU MpU paboTe ¢ JadOpaTOPHBIM
000py10BaHUEM;

epazNUYaTh OCHOBHBIE TPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJEIIEH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HMCTOUYHUK
CBETa, JIy4, TOHKAsl JIMH3a, [IJITaHETapHas MOJAEINIb aTOMa, HYKJIOHHAsI MOJIEIIb
aTOMHOTO SI/Ipa;

* XapaKTepU30BaTh MPUHIUIBI AEUCTBUS N3YUYEHHBIX TPUOOPOB UTEXHUUECKUX
YCTPOMCTB C OMOPON Ha UX OMUCAHUS (B TOM UYHKCIE: CHUAOMETP, NaTUYUKU
MOJIO’KEHUS, PACCTOSTHUSL U YCKOPEHUS, PaKeTa, 3XO0JOT, OUKH, MEPUCKOII,
(doToamnmapar, ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOM, TO3UMETP, KaMmepa
BuiibcoHa), ucrnosib3ys 3HaHHMST O CBOMCTBaxX (DM3MYECKUX SIBJICHUU U
HeoOxoauMble (PU3UIECKUE 3aKOHOMEPHOCTH;

* ICTIOJIB30BAaTh CXEMbl U CXEMATHUHBIC PUCYHKH HM3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKHX MTPOLIECCOB MPU
pelIeHNH Y4eOHO--TIPAaKTUYECKUX 3aJady, ONTHYECKHE CXEMbI IS
NOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparolei JIUH3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh HH(DOPMAIUIO O TPUMEPAX) TPAKTUYECKOTO
UCTIONB30BaHUST (U3NYECKUX 3HAHWA B TIOBCEAHECBHOW JKHU3HH IS
obOecrieueHnss 0€30MACHOCTM TMpU  OOpalleHHd ¢ TOpudopamMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO TOBEACHUS B OKPY KaIOILIEH Cpee;

e OCYIIIECTBIISITh MOUCK MH(pOpMaIuu Gpuandeckoro coaepkanusi B UHTepHere,
CaMOCTOSITENIbHO  (POPMYJIMPYST TIOUCKOBBIM 3ampoC, HAaXOIUTh MYyTH
OTpe/eNieHus] JAOCTOBEPHOCTH TMOJIYYeHHOW HWH(GOpPMAalKUd Ha OCHOBE
MMEIOLIUXCS 3HAHUN U JIOMOJTHUTENIbHBIX UCTOYHUKOB,;



* ICTIONIb30BAaTh MPU BBIMIOJHEHUU YUEOHBIX 3aJaHUIl HAYyYHO--TIOMYJISIPHYIO
JIUTEpaTypy GU3NUECKOTO COEPKAHUS, CIIPABOUHbIE MaTEPUAJIbl, PECYPCHI
cetu HTepHer, BnaaeTh NpUEMAMM KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(POpMAllMM U3 HECKOJbKHX HCTOYHUKOB (PU3UUYECKOTO COICpIKAHUS,
NyOIMYHO NPEICTABIATh PE3YJIbTAaThl MPOEKTHOW WM UCCIIEI0BATENbCKON
NEATENbHOCTH, TIPH 3TOM TIPAMOTHO  HCIIOJIb30BaThb  HM3yYECHHBIN
MOHSATUMHBIN amnmapaT H3y4yaeMoro pasjena (QU3UKA U COMPOBOXKIATH
BBICTYIJICHUE TIpE3CHTalued C Y4ETOM OCOOEHHOCTEW ayAuTOpUH
CBEPCTHHKOB.
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Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPY:KaKOLIe

ro Mupa

®u3suKa - HayKa 0
npuponae

1.1

bubmuorexa [JOK
https://m.edsoo.ru/7f416
194

-00BSACHATH, OIIMCHIBATD
(usnueckue SBICHMUS,
OTJINYaTh (PU3UIECKHE
SIBJICHHUS OT XUMHYECKHUX;
-IIPOBOJUTH HAOIIOICHUS
(hU3UYECKUX SBJICHUH,
aHAJIM3UPOBATh U
KJIACCU(PHUITUPOBATH HX

-YCTHBIN OIPOC;
-pelIeHne IPAKTUKO-
OPHUEHTUPOBAHHBIX
3a1a4

duznueckue
1.2

BCJIMYNHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f416
194

-OMpeeNsaTh LIEHY AeeHus
IIKaJbl U3BMCPUTECIIBHOT'O
LUIMHIPA;

-OMpeesTh 00beM
KUOAKOCTHU C ITOMOIIIBIO
W3MEPUTENBHOTO IIUHAPA
-aHAJTM3UPOBATh
pEe3yNbTaThI 10
OTIPENIEIICHUIO TICHBI
JICJICHUST N3MEPHUTEITLHOTO
npudopa, AeIaTh BBIBOJBI

-fpakTHyeckas padora

-pa3ianyaTh METO/IbI
U3y4eHUs! PU3UKY;
-U3MEepATh PACCTOSIHUA,
MIPOMEKYTKH BPEMEHH,
TeMIIepaTypy;
-00pabaThIBaTh pe3ysIbTaThI

HU3MEPEHHUI;

-perieHre y4eOHbIX U
NpPaKTUKO-
OPUEHTUPOBAHHBIX
3a1a4
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-TIEpPEBOIUTH 3HAUCHUS
¢usnueckux Benuuud B CU

-OMpPCACIIATh IMOrpCIIHOCTD

-IpakTHyeckas padora

EcTecTBEHHOHAYYHBI bubmorexa LOK U3MEPEHHS, 3AMMCHIBATh
1.3 . e 2 1 https://m.edso0.ru/7f416 P ’
1 METO/ O3HAHUS 194 PE3YIIBTAT U3MEPEHUS C
Y4ETOM IIOTPEMIHOCTH
Hroro 1o pasaeny 6

Pa3znen 2. HepBOHaqa.}mele CBCICHHUSA 0 CTPOCHHUHU BEIIECTBA

2.1 Crtpoenue BelmecTBa 1

bu6nuoreka [IOK
https://m.edsoo.ru/7f416
194

-O0BSCHATH OIBITHI,
MOJITBEPKAAOLIHE
MOJIEKYJISIPHOE CTPOEHUE
BEILIECTBA, OPOYHOBCKOE
JIBUKECHHUE;

-CXeMaTU4eCKU U300pakaTh
MOJIEKYJIbl BOABI U
KHCJIO0POAA;

-OIpeeNATh pa3Mep MaJlbIX
TE,

-CpPaBHUBATb Pa3MEPHI
MOJIEKYJ pa3HbIX BELIECTB!
BOJBI, BO3/1yXa;
-00BSACHATH: OCHOBHBIE
CBOMCTBA MOJIEKYII,
¢dusnyeckue SBICHUS HA
OCHOBE 3HaHUM O CTPOCHUU
BELIECTBA

-YCTHBIH OIIpOC
-peleHue yueOHbIX
3az1a4y

JBrxenue u
2.2 B3aUMOJIEHCTBHE 2 1
YaCTHI] BEI[ECTBA

Bbubnuoreka LIOK
https://m.edsoo.ru/7f416

194

-00BSACHATD SIBJICHHE
mupQy3un M 3aBUCUMOCTH
CKOPOCTH €€ NMPOTEKaHUs OT
TEMIIepaTyphl TENIa;
-IIPUBOJIUTH [TPUMEPHI
nuddy3un B OKpyKaromem
MHpE;

-YCTHBIH OIIpOC
-peleHue IpaKkTUKo-
OPUEHTUPOBAHHBIX
3a1a4y
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-aHaJIM3UPOBATh
pe3yJIbTaThl OINBITOB 10
JBUKEHUIO MOJIEKYI U
muddy3un

-IIPOBOJUTH U OOBSCHSTH
OTIBITHI 10 OOHAPYKEHUIO
CHJI B3aMHOI'O
MPUTSHKEHUS U
OTTAJIKUBaHUS MOJIEKYJI,
-HaOJII0aTh U UCCIIEN0BATh
SIBJICHHE CMauNBaHUS U
HECMaunBaHUS TEII,
OOBSACHATH JAHHBIC ABJICHUS
Ha OCHOBE 3HAHHUU O
B3aMMO/JICHCTBUH MOJIEKYJT;
-IPOBOJAUTH SKCIIEPUMEHT
110 OOHAPYKEHUIO NEHCTBUS
CHUJI MOJIEKYJIIPHOTO
NPUTSHKEHUS, J1€T1aTh
BBIBOIBI

-00BSACHATD SIBIICHHE
mudPy3un M 3aBHCHUMOCTD
CKOpPOCTH €€ MPOTEKAHUS OT
TEMIIEPaTyphl TENa;
-TIPUBOTUTH TTPUMEPHI

T Qy3un B OKpyKaroliem
MUDE;

-aHaJIM3UPOBATh
Pe3yIabTATHI OTBITOB O
JIBMDKEHUIO MOJICKYIT U

b dysun

-fpakTHyeckas padora

2.3

ArperatHble
COCTOSIHUS BEILLIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/7f416

194

e Jloxa3wIBaTh
HaJU4Ke pa3Inyius B
MOJIEKYJIIPHOM CTPOEHUU
TBEPJBIX TEJ, )KUIKOCTEH
U Ta30B;

L] MMPpUBOJAUTH

-YCTHBIH OIpOC
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IIPUMEPBHI IPAKTUYECKOTO
HCII0JIb30BAHUS CBOMCTB
BELIECTB B Pa3IMYHbIX
arperaTHbIX COCTOSTHUSX;

e BBIIOJIHATH
HCCIIEI0BATEIbCKUN
9KCIIEPUMEHT 110
HU3MEHEHHIO arperaTHoro
COCTOSIHUS BOJIbI,
aHAJIN3UPOBATh €T0 U
JIeJIaTh BBIBOIbI

Hroro no pasaciy

5

Pa3znen 3. /IBu:keHHe U B3aHMOAEHCTBHE TeJl

3.1

Mexannueckoe
JBUKECHUE

bu6nuoreka [IOK
https://m.edsoo.ru/7f416

194

-OIpEeNEATh TPACKTOPHUIO
JBIKEHUS TEa;
-IIepeBOIUTH OCHOBHYIO
SIMHUITY ITYTH B KM, MM,
CM, JIM;

-pa3nuyaTh paBHOMEPHOE U
HEpPaBHOMEPHOE JIBUKEHUE;
-JI0Ka3bIBaTh
OTHOCHUTEJIbHOCTh
JIBUKCHHUSI TENIA,
-OIIPENENATH TEIO,
OTHOCHUTEIJIBHO KOTOPOTO
MPOUCXOAUT IBUKEHUE;
-IIPOBOJUTH HKCIIEPUMEHT
10 U3YyUYEHUIO
MEXaHWYECKOTO JBUKEHUS,
CPaBHUBATH OIBITHBIC
JaHHbIE, 1eTIaTh BHIBObL;
-paccUMTHIBATh CKOPOCTh
TeJa Npu paBHOMEPHOM U
CPEIHIOI0 CKOPOCTh MPH
HEpPaBHOMEPHOM JIBUXKEHUU;

-pelIeHue 3ana4
-peleHue IpaKkTUKo-
OPHUEHTUPOBAHHBIX
3a1a4

-YCTHBIH OIpOC
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-BBIpQXKAaThb  CKOPOCTH B
KM/4, M/C;

-aHAJIM3UPOBATh TAOJIUILY
CKOpPOCTEU JIBUKEHUS
HEKOTOPBIX Tell;
-OIpeeNsaTh CPEAHIOI0
CKOpPOCTb JIBHKEHUS
3aBOJTHOTO aBTOMOOWIIS;
-Tpaduuecku n300pakaTh
CKOPOCTbh, OITUCHIBATH
PaBHOMEPHOE JIBUKCHHE;
-IIPUMEHATh  3HAHUS W3
Kypca reorpadum,
MaTeMaTHKHU;

-IPEICTaBIATh PE3yIbTAThI
U3MEPEHUH U BBIYUCIICHUH B
BUJIC TaOJHII U TPAPUKOB;

-OIIPENEIISATh: MyTh,
MIPOMICHHBIN 3aJJaHHBIN
MPOMEKYTOK BPEMEHHU,
CKOPOCTh Tela Mo Tpaduky
3aBUCUMOCTH yTH

PaBHOMEPHOTO ABUKEHUSOT
BPEMEHHU

3.2

Huepnus, macca,
IUIOTHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f416

194

-B3BemmBare  Temo - Ha
y4eOHBIX Becax

U C UX  TOMOUIBIO
OTIpeIeNIATh Maccy Tena;
-TI0JIb30BATHCS
pa3HOBecamu;

-IPUMEHSTH U
BbIpabaThIBaTh
MPAaKTUYECKHE HABBIKU
paboThl ¢ mpubopamu;
-paboTats B rpymre

-IpakTHyeckas pabora
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-HaXOJUTh CBSI3b MEXKIY
B3aHMOJICHCTBUEM T U
CKOpPOCTBIO UX JIBUKECHUS;
-IIPUBOJIUTH TPUMEPHI
MPOSIBIICHUSL SIBJICHUS
WHEPIHHU B OBITY;
-00BICHSTH SIBJICHUE
UHEPIIHY;

-IIPOBOJAUTH
HCCIIE0BATEIIbCKUM
JKCIIEPUMEHT I10 U3YUYEHHIO
SIBJICHUSI HHEPIIU U,
-aHaJU3UpoBaTh  €ro "
JIeJaTh BBIBOJIBI

-OMMCBLIBATh SIBIICHUE
B3aUMOACHUCTBUS TEI;
-IIPUBOJUTDH IIPUMEPBI
B3aMMO/JICHCTBUS TE,
MPUBOJISIIETO K U3MEHEHUIO
HUX CKOpPOCTH;

-00BSACHATH ONBITHI 110
B3aMOJJIEHCTBHIO TEII U
JIeNnaTh BBIBOJIBI

-OIMCHIBATh SIBJICHIUE
B3aHMOJICHCTBUS TEII,
-IPUBOJUTH PUMEPBI
B3aHUMOJICHCTBUS TEII,
MPUBOJSIIETO K U3MEHEHUIO
HUX CKOpPOCTH;

-O0BSCHATH OIBITHI IO

-YCTHBIH OIIpOC
-penieHue y4eOHbIX
3a1a4




B3aHMOJICHCTBUIO TEI U
JIEJIaTh BHIBOBI
-OIpeesaTh IIJIOTHOCTh
BEIIIECTBA;

-aHaJIM3UPOBATh TAOIMYHBIC
JlaHHEIE;

-TIEPEBOIUTH 3HAUCHUE
IUIOTHOCTH U3 KI/M° B I/CM>;
- IPUMEHSTH 3HAHUS U3
Kypca MpUPOIOBECHHS,
MaTeMaTHUKH, OMOJIOTUU
-HMcnonp30BaTh 3HAHUS U3
Kypca MaTeMaTHKU U
(bU3UKH TIPU pacueTe MacChl
TeJia, €ro IIOTHOCTH HIIH
00beMa;

-aHAJTM3UPOBATH
pe3yabTaThl, MOTYYCHHbBIE
MIPH pelIeHUH 33]1a4

3.3

Cuna. Bunsr cun

14

but6mmoreka [IOK
https://m.edsoo.ru/7f416

194

-I'pagyupoBarh pyxuHY;
-[IOJIy4aTh LKAy C
3aJaHHOM 1IEHOM JeJICHMS;
-U3MEPSATH CUITY C
MOMOIIBIO CUITOMEPA,
MEIUITTHCKOTO
JMHAMOMETpA;

-pa3nuyaTh BEC TEJa U €ro
Maccy;

-paboTaTh B rpymnme
-OOBICHATH BIUSHUE CHIIBI
TpEeHHUsI B OBITY U TEXHUKE;
-IPUBOJUTH IPUMEPBI
Pa3IMYHBIX BUJIOB TPEHHUS;
-aHaJIM3UPOBATh, JIeNaTh
BBIBOJBI;

-IpakTHyeckas padora
-KOHTpOJIbHAs padoTa



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

-A3MEPIATEH CHIIY TPEHHUSA C
OMOIIBI0 TUHAMOMETpaA
-NMpumeHATb 3HaHKUA K

peweHnto 3aaa4

-I'paduueckn, B macmrade
n300pakaTh CUIIy U TOUKY
ee MPHIIOKEHHUS;
-ONpeAesATh 3aBUCUMOCTb
W3MEHEHHsSI CKOPOCTH Telia
OT TPUJIOKEHHOW CHJIBL;
-aHaJIM3UPOBATH OIBITHI IO
CTOJIKHOBEHHUIO I1aPOB,
CKaTHIO YIPYroro Teja u
JIeNIaTh BBIBOJIBI
-[IpuBOIUTH IpHMEPHI
MIPOSIBJICHUS TATOTEHHUSI B
OKpY’KaloIIeM MUpE;
-HaxOJUTh TOUKY
MPUIIOKEHUS M YKa3bIBATh
HaTpaBJICHNAE CHIIBI
TSOKECTH;

-paboTaTh C TEKCTOM
yueOHHUKa,
CHCTEMaTH3HPOBATh U
00001aTh CBEACHHUS O
SIBJICHUU TATOTEHUS U
JIeNIaTh BBIBOJIBI
-OTanuaTh CUILy yIIpyrocTH
OT CHJIBI TSKECTH;
-rpaduyecku n300paxxath
CHITy YIIPYT'OCTH,
MOKa3bIBaTh TOYKY
MIPUIIOKECHUS U
HanpaBJICHUE €€ JCHCTBUS;
-00BSACHATH MPUYNHBI
BO3HUKHOBEHHS CHIIBI

YIPYIOCTH;

-YCTHBIN ONPOC
-pelieHue 3aaa4




-TIPUBOANTD MTPAUMEPHI
BHUJIOB Jehopmanuu,
BCTpeYarouuecs B ObITY
-I'padmuecku nzodpaxkaTsb
BEC TeJla U TOUKY €ro
MIPUIIOKECHUS,
-pacCUYHTHIBATh CHITy
TSOKECTU U BEC TENa;
-HaXOJIUTh CBS3b MEKIY
CUJION TSYKECTU U Maccoi
Tena,

-OIpeeNsaTh CUTY TSHKECTH
10 U3BECTHOW Macce Tera,
Maccy Tella Mo 3aJaHHOU
CHUJIE TSKECTH

Hroro no pasneny 21

Pa3nen 4. /laBieHue TBEPABIX TeJl, ;KMIKOCTeN U ra3oB

Hasnenue. Ilepenaua
41 JIaBJICHUSI TBEPABIMU

TeJIaMH, JKUJIKOCTIMHI
7 Ta3aMHu

bu6nuoreka [IOK
https://m.edsoo.ru/7f416

194

-IIpuBoIUTH IpUMEPHI,
MMOKAa3bIBAIOIINE
3aBUCHUMOCTB JIEHCTBYIOIIEH
CUJIBI OT IIONIA/IA OTIOPHI;
-BBIUHCIIATH JIABJICHHUE 10
HM3BECTHBIM MACCe U
o00BeEMY;

-BBIp@)KaTh OCHOBHBIC
€IMHULIBI JaBieHus B Kl ]a,
rlla;

-TIPOBOJIUTH
HCCIIe0BaTEIbCKUM
AKCIIEPUMEHT 110
OTPEJICTICHUIO 3aBUCUMOCTH
JIaBJICHUS OT JICHCTBYIOIIEH
CHIIBI H JICNaTh BHIBOJIBI

-YCTHBIH OIIPOC



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

-IIpuBoUTH IPUMEpPBI
YBEJIMYEHUS TUIOIIALN
OIIOpPBI ISl YMEHBIIICHUS
JIaBJICHHS;

-BBIIIOJIHATH
HCCIIEI0BATEIbCKUM
3KCIIEPUMEHT I10
U3MEHEHHIO JIaBJICHMUS,
AQHAJIM3UPOBATh €r0 U
JIeJIaTh BBIBOJIBI

4.2

I[aBJ'IeHI/IC KUIKOCTHU

bubmmoteka [IOK
https://m.edsoo.ru/7f416
194

-OOBSICHATh IPUUUHY
nepeaayy 1aBiIeHus
AKHUJKOCTBIO WM ra30M BO
BCE CTOPOHBI OJIUHAKOBO;
-aHaJIM3UPOBATH OIIBIT 110
nepeaaye JaBlIeHUs
KHUJIKOCTBIO U OOBSICHATH
€ro pe3yJbTaThl

-BeiBouTh popmyity st
pacuera JaBIeHUS
KHUJIKOCTH Ha JTHO U CTEHKHU
cocyna;

-paboTtath C  TEKCTOM
yueOHHKa;

-COCTaBJIATh U1aH
MIPOBE/ICHUS OTBITOB;

- YCTaHaBJIMBATh
3aBUCUMOCTh  M3MEHEHHS
JIABIICHUS B KUAKOCTH U
rase c MU3MEHEHUEM
TITyOUHBI

-PewwaTb 3aaaum Ha pacyet
AABNEHUA KUAKOCTU U rasa Ha
AHO Y CTEHKM cocyaa

-YCTHBI OIpoC
-peleHue yueOHbIX
3a1a4

4.3

AtmochepHoe

but6mmoreka [JOK
https://m.edsoo.ru/7f416

-Boruncnars Maccy
BO3/yXa;

-YCTHBIN ONPOC



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

194

-CpaBHHMBATh aTMOC(EpHOE
JIaBIICHUE HA PA3IMYHBIX
BBICOTaX OT MTOBEPXHOCTH
3emiu;

-00BSCHSTH BIIUSHUEC
aTMOC(epHOro AaBICHUS Ha
JKUBBIC OPTraHU3MBI;
-IIPOBOJIUTH OIIBITHI 10
0OHApYKEHHIO
aTMoc(epHOTro JaBJICHMSI,
W3MEHEHHIO aTMOC(EPHOTO
JIaBIICHUS C BEICOTOM,
aHAJIM3UPOBATh UX
pe3yabTaThl U JeaTh
BBIBOJIBI;

- IPUMEHSATH 3HAHUS U3
Kypca reorpaduu npu
00BSICHEHUH 3aBUCHMOCTHU
JIABJICHUSI OT BBICOTHI HAJl
YPOBHEM MOPSI, MATEMATHKH
JUISL pacyeTa JIaBJICHUs

-pCUICHUC 3aaa1

4.4

JleficTBuE KUIAKOCTH
Y rasza Ha
MOIPY>KEHHOE B HUX
TEJI0

but6mmoreka [IOK
https://m.edsoo.ru/7f416

194

-OnbITHBIM ITyTEM
0OHapy>KUBaTh
BBITAJIKUBAIOIIEE IEUCTBUE
XKHUJKOCTU Ha MOIPYKEHHOE
B HEe TeJlo;

-paccUMTHIBaTh
BBITAJIKMBAIOLIYIO CHILY 1O
JTAaHHBIM DKCIIEPUMEHTA;
-paboTaTh B rpymnmne

-Ha onbITe BBISICHUTH
yCIIOBUS, IPU KOTOPBIX TEJIO
IJIaBAET, BCIUIBIBACT, TOHET
B KUJKOCTH;

-IpakTHyeckas padora



https://m.edsoo.ru/7f416194
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-OOBICHATH IPUUHUHBI
TUTaBaHUS TET;
-IIPUBOJUTH MTPUMEPHI
TUTABAHUS PA3TIMYHBIX TE U
KHUBBIX OPraHU3MOB;
-KOHCTPYHMpPOBATh IPUOOP
JUIsL AEMOHCTPALUN
T'MJIPOCTATUYECKOTO
JIaBIICHHS,

-IPUMEHATH 3HAHUS U3
Kypca 6uomnoruu,
reorpadun,
IIPUPOJOBECHUS IPU
OOBSICHEHUH ITABAHUSA TET
-IIpumensaTs 3HaHUA U3
Kypca MaTeMaTHKH,
reorpaduu Mpy peeHAN
3a1a4

-YCTHBIH OIIpPOC
-pelieHue 3aaa4

-IIpuMeHsTh 3HaHUA K
pelIeHnIo pU3nIecKux
3aJa4 B MCCIIEI0BATEIbCKOM
JKCIIEPUMEHTE U Ha

-KOHTpOJIbHAs paboTa

MIpaKTUKE
Hroro no pasneny 21
Paznen 5. PaGota u MOIHOCTH. DHeprus
-BBIYuCIsATh MEXaHUYECKYIO -YCTHBIN OTPOC
pabory;
-OIpeeNsTh YCIOBUS,
bubmorexa [IOK HEO0XOAUMBIE TS
5.1 Pabora u MmoutHoCTh 3 https://m.eds00.ru/7f416 | cosepiueHUs MEXaHUUECKOM

194

paboTsI;
-yCTaHaBJIHMBATh
3aBHCUMOCTBH MEXKIY
MEXaHUYeCKON paboTo,



https://m.edsoo.ru/7f416194
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CUJIOW U MTPOMICHHBIM
IIyTEM

5.2 [IpocTeie MexaHU3MBI

bubmuorexa [JOK
https://m.edsoo0.ru/7f416

194

-Bpruucnars MOIHOCTS 110
M3BECTHOH pabore;
-IIPUBOAUTD TPUMEPBI
€MHUI] MOIIIHOCTH
pa3nUYHbIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB;
-aHAJIM3UPOBATh MOIIHOCTH
pa3IUYHBIX IPUOOPOB;
-BBIPa’KaTh MOILIHOCTb B
Pa3IUYHBIX €AMHULIAX;
-IPOBOJIUTH UCCIIEOBAHUS
MOIIIHOCTH TEXHUYECKHUX
YCTPOUCTB, JI€7aTh BHIBOJIbI

-pCIICHUC 3aaa4

Mexananueckas
5.3

SHeprus

bu6nuoreka [IOK
https://m.edsoo.ru/7f416

194

-IIpoBepsATH OMBITHBIM
MyTeM, IIPH KaKOM
COOTHOIICHHNHU CUJI U UX
TJIeY pblyar HaXOAUTCS B
paBHOBECHH,

-IIPOBEPATH HA OTBITE
IIpaBHUJIO MOMCHTOB;
-IIPUMCHATH 3HAHUA U3
Kypca Ouooruu,
MaT€MaTHuKHu, TCXHOJIOTHUH,

-paboTats B rpymre

-IpakTHyeckas padora

Hroro no pazneny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68

12
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n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMMbI

KoaudecTBO 4acoB

Be
ero

IIpakTu
yecKue
padoThI

KoHnTpoJbHbIE
padoThI

DJIEeKTPOHHBIE
(uudposbie)
oOpa3oBaTejibHbIE

pecypchI

CHHcoK HTOrOBBIX
ILUIAHUPYEMBbIX
pe3yJabTaToB C

yKa3aHHeM 3TaNoB UX
(opmupoBanus

CIHCOK OLIeHKH
HTOr0BbLIX
IJIAHHUPYEMBbIX
pe3yJbTaToB

Paszgea 1. TemsioBbie ABJICHUA

1.1

Crpoenune u
CBOICTBA BeIlleCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/7f418
lce

-O0BSACHATH OIBITHI,
HOJITBEP K IAIOLIIE
MOJIEKYJISIPHOE CTPOEHUE
BEIIECTBA, OPOYHOBCKOE
JIBIDKEHUE;

-CXE€MaTHYECKH U300pakaTh
MOJIEKYJIbI BOJIBI U
KHCIIOPOJ1a;

-OIpeeNsATh pa3Mep MaJlbIX
TEI,

-CpaBHMBATh Pa3Mephl
MOJIEKYJI pa3HbIX BEIECTB:
BO/JIbI, BO3/1yXa;
-00BSACHATH: OCHOBHBIE
CBOMCTBA MOJIEKYII,
¢dusnyeckue ABICHUS HA
OCHOBE 3HAHUI O CTPOEHUU
BelIeCcTBa

-YCTHBIH OIIpOC
-pelieHrne yueOHbIX
3a1a4y

1.2

TenuoBble poLECCh

21

but6mmoreka [IOK
https://m.edsoo0.ru/7f418

lce

-Paznuyarn
SIBJICHU,
-aHaITM3UPOBATh
3aBHCUMOCTh TEMIIEPATYPhI
Tea OT CKOPOCTHU
JBUKCHHSI €TO0 MOJICKYIT,
-HaOII0NaTh U HCCIIENOBAThH
MIPEBPALCHUE SHEPTUU Tella
B MEXaHUIECKUX
nporeccax;

-IIPUBOJINTH TIPUMEPBI
MPEBPAICHHS YHEPTUU TIPU

TCIIJIOBBIC

-YCTHBIH OIpOC
-peleHne yueOHbIX
3a1a4



https://m.edsoo.ru/7f4181ce
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MoabEME Teja, IPH ero
MaJCHAN

-OOBSACHATH U3MECHEHHE
BHYTPCHHEH SHEPTUH Tea,
KOT'/Ia HaJl HUM COBEPIIAIOT
paboTy WM TEJo
coBepiaet padory;

-IIepeUUCTIATh CHOCOObI
U3MEHEHUS BHYTpPEHHEH
SHEPTHH;

-IIPUBOJNTD pUMEpPHI
W3MEHEHHUS BHYTpEHHEH

SHEPIuu Tena IIyTeEM
COBEpLICHHUs]  PabOTBl U
TEIJIONEepe1adHy;
-IIPOBOJUTBH OIIBITHI 10
HM3MEHEHUIO BHYTPEHHEN
SHEPruu

-PaccuuTsiBaTh KOJIMYECTBO
TEIJIOTHI, HEOOX0AUMOE JIJIst
HarpeBaHusi  Tejla  WIH
BBIJIETISIEMOE UM pu
OXJIAXKICHUH;
-peoOpa3oBbIBATh
KOJIMYECTBO TETUIOTHI,
BbIpakeHHOM B Ik B kJ[K;
KaJ, Kkai B JIx

-Pa3pabateiBath mian
BBITIOTHEHUS paOOTHI,
-ONpeaeNsTh U CPABHUBATH
KOJIMYECTBO TEIUIOTHI,
OTAAHHOE ropsyer BOJOM U
MOJYYEHHOE XOJIOJHON TpHU
TEII000MEHE;

-00BSACHATH TOJY4YEHHBIC
pe3yAbTaThl, IPEICTABIIATh

-rpakTHyeckas padora




X B BHUE TaOJIHII;
-aHaJIU3UPOBATh IPUYUHBI
MOTPEIIHOCTEH U3MEPEHUI
- PazpabaTriBath mian
BBITMOJIHEHUSI paOOTHI;
OIIpEeEIATh
9KCIIEPUMEHTAIILHO
YIEIbHYIO TEIII0EMKOCTh
BEIIECTBA U CPABHUBATH €€
¢ TaOJIMYHBIM 3HAYCHUEM;
-00BSICHITH MOTYYECHHBIE
pe3yJIbTaThl, IPEICTABIATh
HX B BUJIE TaOJIMIL;
-aHAJIM3UPOBATh IPUYHHBI
MOIPEIIHOCTEN U3MEPEHU I
-IIpuBOAUTH IPUMEPHI
BJIMSTHUS BIQXKHOCTHU
BO3/lyXa B OBITY U
JESATEIIBHOCTH YEIIOBEKA;
-U3MEPSIThH BJIQ)KHOCTb
BO3/yXa;

-paboTaTh B rpynie;
-K1accuuIupoBaTh
pUOOPHI 171 U3MEPEHUS
BJIQ)KHOCTH BO3/1yXa

Hroro mo pazaeny 28

Pa3nen 2. DiaekTpuyecKkue U MAarHUTHBIE SIBJICHHS

DIIEKTPUYECKUE
3apsbl.
2.1 P

3apsKEHHBIE TeNla U
HUX B3aUMOJICUCTBUE

but6mmoreka [IOK
https://m.edsoo.ru/7f418

1lce

-OO0BIACHITE
B3aHNMOEHCTBHE
3apsKEHHBIX TEN U
CYIIIECTBOBAHUE JBYX POJIOB
3JIEKTPUYECKUX 3aPsI/IOB;
-aHAJIM3UPOBATH OMBITHI;
-IIPOBOAUTH
HCCIIe0BaTEIbCKUM
3KCIIEPUMEHT

-YCTHBIH OIIpPOC
-peleHne yueOHbIX
3a1a4



https://m.edsoo.ru/7f4181ce
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-OOBACHATH AIIEKTPUAIUIO
TEJ MIPH COTIPUKOCHOBCHHH,
-yCTaHaBJIMBATh
nepepacnpe/ieicHue 3apsiia
IIPH TIEPEXOJIE €To C
Ha’JICKTPU30BaHHOTO Tejia
Ha HEHARJIEKTPU30BaHHOE
IIPH COITPUKOCHOBEHUHU;
-0000111aTh CII0COOBI
ANEKTPU3AIHN TEI

2.2

ITocTosiHHBIH
AJIEKTPUYECKUN TOK

20

bubmmoteka [IOK
https://m.edsoo.ru/7f418

1ce

-O0BsCHATh yCTPOHCTBO
CYXOro rajbBaHUYECKOI0
JJIEMEHTA;

-IPUBOJIUTH ITPUMEPHI
HUCTOYHUKOB
ANEKTPUUYECKOTO TOKA,
OOBSICHATH UX Ha3HAYCHUE;
-KJIacCU(HUIIUPOBATH
HCTOYHUKH IJIEKTPUYECKOTO
TOKA;

-IIPUMEHSATH Ha NPaKTUKE
MIPOCTENIINE HCTOUHUKH
TOKa (TaJIbBAaHUYECKUN
AJIEMEHT, aKKYMYJISITOPbI
MIATaHUA)

-Bximrouats ammepmerp B
LeMb;

-OIpeNeNsaTh LEeHy AeNeHus

amriepmMeTpa u
raJIbBAaHOMETPA;
-4epPTHUTH CXEMBbI

BJIEKTPUYECKOU LIETIH;
-U3MEpATh CUITy TOKA Ha
Pa3JIMYHBIX y4acTKax LEIH;

-paboTaTh B rpyIIIe

-pakTuyeckas pabora
-KOHTpOJbHAs paboTa



https://m.edsoo.ru/7f4181ce
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-IIpuMeHsTh 3HaHUS K
pEILICHHUIO 3a/1a4

2.3

MarsuTHbIE SIBICHUS

1.5

bubmmoteka [IOK
https://m.edsoo.ru/7f418

-HazpiBaTh criocoOsbr
YCUJIEHUSI MArHUTHOT'O
JEUCTBHSL KaTYIIKH C
TOKOM;

-IPUBOJUTH ITPUMEPHI
UCIOJIb30BAHUSA
3JIEKTPOMAarHuToB B
TEXHUKE U OBITY;
-YCTaHaBJIMBATh CXO/ICTBO
MEX/1y KaTyIIKOM ¢ TOKOM U
MAarHUTHOM CTPEIKOW;
-O0BSICHATH YCTPOHUCTBO
JJIEKTPOMArHuTa;
-paboraTh B rpynmne
-IIpuMeHsaTh 3HaHUS K

PEIICHUIO 3a/1a4

-rpakTHyeckas padora
-KOHTpOJIbHAs paboTa

1lce

-BBISIBIATE CBSI3b MEXKIY
ANEKTPUYECKUM TOKOM U
MarHUTHBIM II0JIEM;
-00BSICHSTH CBSI3b
HampaBJIeHUs MATHUTHBIX
JINHUHA MarHUTHOTO TIOJIS
TOKa C HaIllPaBJICHUEM TOKa
B ITPOBOTHUKE;
-TIPUBOANTD MTPHUMEPHI
MAarHUTHBIX SBICHUM;
-yCTaHaBJIMBATh CBI3b
MEXTy CyIIECTBOBAaHHEM
ANEKTPUIECKOTO TOKA U
MAarHUTHBIM II0JIEM;
-0000111aTh ¥ [eIaTh
BBIBOJIBI O PACIIOIOKCHHH
MarHUTHBIX CTPETIOK BOKPYT
MIPOBOJHHUKA C TOKOM

-YCTHBIH OIIPOC



https://m.edsoo.ru/7f4181ce
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-OOBSACHATH IPUHIIUTI
IEUCTBUA
3JIEKTPOJIBUTATENS U
00J1aCTH €ro NPUMEHEHUS;
-TIEPEUYHUCTIATh
MpeuMyIlecTBa
3JIEKTPOJBUTATENEH 110

-YCTHBIH OIIPOC

bubnmnoreka [HOK CPaBHEHHUIO C TEIUIOBBIMH;
DneKTpOMarHuTHas .
24 4 https://m.edso00.ru/7f418 | -coOMpaTh AEKTPUUECKUN
WHTYKIIHS
1ce JBUTATEIh TTOCTOSTHHOTO
TOKa (Ha MOJIENHN);
-OIpeeNsTh OCHOBHBIC
JETaNIN 3JIEKTPUUYECKOIO
JBUTATENS TOCTOSIHHOTO
TOKa;
-paboTaTh B rpynmne
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO
1 68 14.5

YACOB IIO ITPOTPAMME
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9 KJIACC

KoandyecTBO 4acoB

Ne HaumenoBanue pa3jieiioB
N/l | ¥ TeM NPOorpamMMbl

Bcero

KonTpo
JIbHbIE
padoThI

MpaxkTn
yecKue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Cnmcok UTOrOBBIX MJIAHUPYEMBbIX
pPe3yJIbTAaTOB ¢ YKa3aHUEM ITaIoB
ux ¢popMupoBaHUs

CHHcoK OLleHKH
HTOTOBBIX
IUIAHUPYEMBbIX
pe3yJibTaToB

Pasznea 1. Mexanu4yeckue siBJIeHUSA

11 Mexanuueckoe IBUKEHUE
' M CTIIOCOOBI €0 OTHCAHUS

10

bubnnoreka IIOK
https://m.edsoo.ru/7f
41a4a6

-Habmronare n OITMCEHIBATh
MPSAMOJIMHETHOE paBHOMEPHOE
JIIBIDKCHME TEJCKKHU C KalleJILHHUIIEH;
-ONpeeNIsITh IO JIGHTE CO cledaMu
Kamnejib BHJ JBIDKCHUS  TEICKKH,
IPOWUJICHHBIN €10 MYTh U IMPOMEKYTOK
BPEMEHM OT Hayaja JBHXKEHUA MO
OCTaHOBKW;

-000CHOBBIBATh BO3MOKHOCTE
3aMEHBI TEJICXKKH €€ MOJACIbI0 —
MaTepUAIbHOM  TOYKOM —  JA
OINMICAHUS JIBMKCHUS

-YCTHBIN OIIPOC

1.2 B3anmoneiicTBue Ten

20

but6mmoreka [IOK
https://m.edsoo.ru/7f
41a4a6

-HaGmtonate 1 onuchiBaTh JBUXKEHUE
MasdTHHKAa B JIBYX CHUCTEMax OTCYCTA,
OJIHA U3 KOTOPBIX CBsI3aHa C 3eMIIeH, a
apyras C JIGHTOM, JBIXKyLIEHCS
PaBHOMEPHO OTHOCUTENBHO 3EMIIH;
-CPaBHUBATh  TPACKTOpHUH,  IIyTH,
IIepeMELICHUS, CKOPOCTH MAasATHUKA B
YKa3aHHBIX CUCTEMAaxX OTCYETA;
-IIPUBOJUTH IIPUMEPBI, MOACHSIIOLIUE
OTHOCUTCIBHOCTD IBHXCHMUS,

-I10JIb30BAaTbCA MOJTY4YCHHBIMU
3HaHUAMU 00 OTHOCHUTCIBHOCTHU
MCXaHHNYCCKOI'O JABUXKCHUA B

NOBCEIHEBHOU KU3HU

-peleHue
yueOHBIX 3a71a4
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1.3

3aKOHBI COXpaHEHUS

10

bu6nmoreka [IOK
https://m.edsoo.ru/7f
41a4ab

-3anuchbiBaTh ~ 3aKOH  COXPaHEHUsS
HMITYJIbCA;

-IIOHUMATh CMBICII 3aKOHAa
COXpaHEHHUS UMITYJIbCa;
-ACIIOJIB30BaTh 3HAHUS O 3aKOHE
COXpaHEHUS UMIyJibca B
MOBCCIHEBHOM KU3HHU

-HUcnonp3oBaTh 3HAHHUSI 0
MpEeBpAILICHU U MEXaHUYECKOU
SHEPryU B MOBCEIHEBHOM )KU3HH;
-IPUBOJIUTh MPUMEPHI MPEBpaIICHUS
OJIHOTO BHJa MEXaHWYECKON SHEpruu
B JIPYTOid;

-IIOHUMAaTh CMBICTT 3aKOHa
COXpaHEHHUSI MEXaHUUYECKON YHEPTUH;
-peliaTh pacyeTHbIE M Kaue€CTBEHHbBIC
3a/laud  Ha [PUMEHEHHE 3aKOHa
COXpaHEHHUs MEXaHUYECKON IHEPTUun

-YCTHBIH OIIpOC

Hroro no pazneny

40

Paszaen 2. MexaHn4ecKue KOJIC0OAHUA U BOJTHBI

2.1

Mexannueckue KoseOauus

but6mmoreka [IOK
https://m.edsoo.ru/7f
41a4a6

-Onpenensts Kose0aTeNnbHOe
JBUKCHHE 10 €T0 MPU3HAKAM;
-TIPUBOANTH TMPUMEPHI KOJIeOaHUIl B
MPUPOJIE, OBITY U TEXHUKE
-Onpenensatb KOJIMYECTBO  (YUCIIO)
KojeOaHUi  MasTHUKA, U3MEPSTh
BpeMs 3TOTO KOJMYECTBA KOJIeOaHUM;
paccuMThIBaTh TMEPHOJ M  YacTOTy
KoJieOaHMI MasSTHUKA,

-paboTaTh B rpymre (rmapamu);
-HCIOIb30BaTh 3HAHHS 3aBUCHMOCTHU
nmepuoja M YacTOThl  KoJieOaHUH
MasiTHUKA OT €T0 JJTUHBI B OBITY
-Ha3wiBath BEJIMYUHBI,

-YCTHBIH OIIpPOC
-pelieHue 3aga4
-IPaKTHYECKAast
pabota
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XapaKkTepu3ymIme  KojebaTenpbHOe
JIBUKCHHC,

-3aIUCBIBaTh (DOPMYITy B3aMMOCBS3U
MeproJia U YaCTOThI KOJIeOaHUI;
-IIPOBOJIUTH IKCIEPUMEHTAIBHOE
WCCIICZIOBAaHNE 3aBUCUMOCTH TEpUOJIa
NPY)XUHHOTO MAasiTHUKa OT MAacChl

rpy3a 1 KeCTKOCTH MPY>KUHBI

2.2

MexaHu4eckre BOJIHBI.
3ByK

bubmmoteka IIOK
https://m.edsoo.ru/7f
41a4ab

-Paznnuate MONIEPEYHbIE u
MpPOJIOJbHBIE  BOJIHBI;  ONUCHIBaTh
MeXaHU3M 00pa30BaHMsI BOJIH;
-Ha3pIBaTh (U3UYECKUE BEIUYHHBI,
XapaKTEPU3YIOLIHE BOJIHOBOM
IIpOIIECC;

-IIPUMEHSTh TIOJIYYCHHbIC 3HAHHUS B
MOBCEIHEBHOM KU3HHU

-Ha3niBatn auana3oH 9acTOT
3BYKOBBIX BOJIH; IPUBOJAUTH TPUMEPHI
HWCTOYHUKOB 3BYKa;

-IIPUBOAUTH OOOCHOBAaHUE TOTO, UTO
3BYK SIBJIIETCS MPOJOIBHON BOJIHOM;
WCIIOb30BaTh MOJIYYCHHbIE 3HAHUS B
MOBCEIHEBHOM KU3HHU

-Pemats pacuetHbie u rpaduyeckue
3a/la4¥ Ha MeXaHW4YeCcKue KoaebaHus
Y BOJIHBI

-YCTHBII OIpoC
-[IpaKTH4eCcKas
pabora

Hroro no pazneny

15

Pa3nen 3. DjieKTpOMATrHUTHOE MOJI€ U YJIEKT

POMArHMTHbLIC BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJIE U
3IEKTPOMArHUTHBIE BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41a4a6

-O0BACHATH HAOIIOAAEMBIE OIIBITHI IO
MOBEJICHUIO MArHUTHOW CTPEJIKU B

MAariuTHOM I10JI1C HpOBOI[HI/IKa C
TOKOM;
-lejath  BBIBOABI O 3aMKHYTOCTH

Mar"duTHBIX JMHUN 1 00 ociia0jieHun

-YCTHBIH OIIPOC
-[IpaKTUYECcKas
paborta
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MarHuTHOTO TMOJISi C yJAJEHUEM OT
IIPOBOJHHKA C TOKOM;

-u300paxars  rpa@uYecku  JIMHUH
MarHUTHOTO  TOJIA  TOCTOSTHHOTO
MOJIOCOBOTO  MarHuTra,  MpsSMOTo
MIPOBOJIHUKA C TOKOM, COJICHOU A
-IIpoBoaUTH HCCIIEI0BATEIbCKHUI
HKCHEPUMEHT IO H3YyUYCHHIO SIBICHUS
3JIEKTPOMArHUTHON MHYKIIUH;
-aHAIM3UPOBATh pe3yNbTaThI
9KCIIEPUMEHTA U JeNaTh BHIBOIbL;
-paboTaTs B rpyte (mapamu)
-HaOnrogath onbIT 1O M3IY4YEHUIO U
MIpUEMY SJIEKTPOMArHUTHBIX BOJIH;
-IIOHUMATh, 4TO CKOpPOCTh
pacrpocTpaHeHHS
9JIEKTPOMArHUTHBIX BOJIH €CTh camas
00JbI11ast CKOPOCTh B MPHUPOJE, YTO
OHa paBHa CKOpPOCTM CBeTa B
BaKyyMe;

-yMeTb YUTATh KAy
AJIEKTPOMArHUTHBIX BOJIH

Hroro no pazneny

Pa3znen 4. CBeTOBbBI€ SIBJICHUS

3aKOHBI pacIpOCTPAHEHNUS

but6mmoreka [IOK

-Ha3piBaTh Pa3jIMIHbIC AHAIIA30HbI
OJICKTPOMArHUTHBIX BOJIH,
-IIOHMMAaTh JBOMCTBEHHOCTH CBOMCTB

-YCTHBIH OIIPOC

4.1 cBeTa https://m.edsoo.ru/7f | cBeta, T. €. €ro Qyau3M;
BET
41a4a6 -IIPUMEHATEH IIOJYYEHHBIE 3HAHUS B
MOBCEIHEBHOMN KU3HU
bubnmnoreka [[OK | - i -IpaKTHUYeCKast
JIuH3bI B ONITHYECKHE 1 HaGJEIOHaTL CILIOUTHOU | p
4.2 https://m.edsoo.ru/7f | nuHeNHYaThIE CIEKTPBI UCITYCKAHUS; pabora

IPUOOPHI

41a4a6

-aHAJIU3UPOBATh pe3yabTaThl
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IKCIIEPUMEHTA U JCNIaTh BBIBOIBL;
-3apUCOBBIBATh  PA3JIMYHBIC  THIIBI
CIIEKTPOB UCITyCKaHUS;

-paboTath B rpymre (rapamu)

Pasnoxxenune Oenoro ceera

bubnnoreka IIOK

-HaGmomate  paznokenue  Oemoro
CBETa B CIIEKTP MPHU €TI0 MPOXO0KICHUU
CKBO3b MPU3MY H IOJyYCHHE OEIIOT0
CBETa IyTEeM CIIOKECHHS CIICKTPATbHBIX
IIBETOB C ITIOMOIIBIO JINH3EI,

-YCTHBIA ONpPOC

4.3 3 https://m.edsoo.ru/7f | -0OBACHATH CyTh u JlaBaTh
B CIIEKTP .
41ad4ab onpeaeeHUe JUCIIEPCUH CBETA,
-IIPUMEHSTh TIOJIYYCHHbIC 3HAHHUS B
MOBCETHEBHOM KU3HU
Hroro no pasneny 15
Pa3nen 5. KBanTtoBsble siBjeHust
bubnunoreka [IOK | - -YCTHBIN OIPOC
VcrycKaHue H TIOTTOMEHHe nl OnwuceiBath onbIThl Pezepdopna mo | -y p
5.1 4 https://m.edsoo.ru/7f | oOHapyKEHHIO CIIOKHOTO  COCTaBa
CBETa aTOMOM
41a4a6 PaAOAKTUBHOTO U3JITyUYECHUS
-OnuceiBath omnbIThl Pesepdopaa mo | -peHIeHHE
HCCIIEIOBaHUIO C IOMOUIBIO | Y4eOHBIX 3a/1a4
paccessHusl  anb(a-4acTHI] CTPOCHUS
aToMma;
-OMKCHIBATh MOJIENIN aTOMOB ToMCOHa
bubmuoreka LIOK | u Pesepdopn
5.2 Ctpoenune aTOMHOTO sipa 6 https://m.edsoo.ru/7f | -IlonumaTte ©  OOBSACHATH  CYThH

41a4a6

3aKOHOB  COXpPAaHEHHUSI  MacCOBOTO
yHclia U 3apsaa IpU paguoaKTHUBHBIX
MPEBpALLEHUX;

-IIPUMCHATL 3THU 3aKOHBI IIPU 3allMCH
YpaBHEHUH SICPHBIX PEAKIIHI
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-OnuceBaTh MPOLIECC ACNCHUS spa
aToMma ypaHa; OOBSICHATh (PU3HYCCKUI

-YCTHBIH OIIpOC

bubnunorexka [JOK | cMblcn mOHATHI: LenHas peaxkuus,
5.3 SlnepHbIE peakiuu 7 1 https://m.edsoo.ru/7f | KpUTHYECKask Macca,
41a4a6 -Ha3blBaTh  YCJIOBHUS  IPOTCKAHUSA
YIPABJISIEMON LIETHON PEaKLUH
Hroro no pazneny 17
Pa3nes 6. [loBTOpUTENbHO-0000111a101HIT MOTYJ/Ib
[ToBTOpeHue u 0600IICHNE bubmuorexa [IOK -3aKPETUIATh OJTyYCHHBIC 3HAHUS -YCTHBIN OIPOC
6.1 coJlepkaHus Kypca GU3UKH 9 2 https://m.edsoo.ru/7f -yMETh AaHAJIN3UPOBATH CUTYALlAIO
3a 7-9 xnacc 41a4ab
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB 102 27

[10 ITIPOT'PAMME
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