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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl, NPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «Ousukay.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QOpMUpOBaHHE
€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH OOYYaIOLIMXCS W OpPraHU3alUI0 H3y4YeHUs
(¢u3MKUM Ha JesATeNIbHOCTHOW OcHOBe. B mporpamme mno ¢u3NKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINPEAMETHBIM pe3yJibTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma o gu3uke ycTaHaBIMBAaeT paclpeeieHrne yueOHOro Marepuania
no rogam oOyueHus (Mo Kjaccam), mpejjaraeT MpUMEpPHYI0 MOCIe0BaTeIbHOCTh
U3YYEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOAUYECKOM
MIOMOIIY YYUTENIO B CO3J]aHUU paboyveil mporpaMMBbl M0 yueOHOMY TIPEAMETY.

®uzrka SABISETCS CUCTEMOOOPA3yIOMUM Il  €CTECTBEHHO-HAaYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJIEHUN, HW3ydyaeMbIX XUMHUEH, OHoyioruel, acTpoHOMHEH U (GU3UUYECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUDA,
NpelocTaBiIsieT Haubojee SCHbIE O00pas3lbl MPUMEHEHHUS HAYYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJYYESHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIAaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTepeca K HayKe Y 00yJaroluxcs.

N3yuenne Qusuku Ha 06a30BOM ypOBHE TPENINOiaraeT OBJIAJICHUE
CIIEIYIOUIMMU KOMIIETEHTHOCTSIMH, XAaPAaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTB:

e Hay4HO OOBSCHATH SBIICHUS,

e OLICHUBATH U IOHUMATh OCOOEHHOCTH HaYYHOT'O UCCIIEOBAHMS;

e HHTEPNPETHUPOBATH  JIAHHBIE U HUCIOJb30BaTh  HAay4dHbIE
JIOKa3aTeIbCTBA JIJIs MOJYYEHUS BHIBOJIOB.

Henn wusyuyenus QuU3NKK Ha ypOBHE OCHOBHOrO o00IIero oOpa30BaHHS
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHoro mnpenmera «®Duszmka» B
oOpa3zoBaTelbHBIX oOpraHuzanusix Poccuiickoit ®@enepanuu, peagu3yrommx
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOIPAMMBbI, YTBEPKAEHHON pEIIEHUEM



Komnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadbps 2019 r. Ne IT1K-48H).
Ieau n3yyenus pusuku:

MpUOOpPETeHNE WHTEpeca W CTPEMJICHUS OOyJalomUXCS K HayYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HAHUS U (POPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU JUIS PA3BUTHSA JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTH;

pa3BUTHE  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCHOHATBLHOM JIESITEIbHOCTH, CBA3aHHOW ¢ (PU3HMKOM, IMOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

I[OCTI/I)KGHI/IG 9THUX ueﬂeﬁ mporpamMmsbl 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOTI'O
O6IIICFO O6pa?>OBaHI/IH obecreunBacTCst PCIICHUEM CIICAYIOMHNX 3adaY.

NpHOOpPETCHHE 3HAHMK O JAUCKPETHOM CTPOSHHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUIINX pacUYETHBIX 3adad ¢
UCTIOJIh30BaHUEM dusznyecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOMATh MPHUPOIHBIC SIBJICHUS U BBIIIOJHATH OIIBITHI,
nabopaTtopHbie pabOTBl M  OKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCTIOJIh30BaHUEM H3MEPUTEITBHBIX MPHOOPOB;

ocBoeHHe MPUEMOB paboThl ¢ mHbOpMaIuel GU3NIECKOro COACepKaHuUs,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE NHPOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodecCHoHaTBLHON NEeSITEIHPHOCTH, CBI3aHHBIMHU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3NMIECKON HAYKH.

Ha u3yuenue Qusuku (0a30BbIiI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZIeN0), B 8
kiacce — 68 gacoB (2 waca B Henmenmo), B 9 kinacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpammMe no (pU3MKe MepeydeHb J1abopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHJATEIbHbBIN XapakTep, YUUTEb AeIaeT BIOOP MPOBEICHUS



7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HHIMBHUIYAJIbHBIX OCOOEHHOCTEU
oOy4aromuxcs, CIUCKa AKCIEPUMEHTANbHBIX 3a/laHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOTI'O F'OCYZAapCTBEHHOTO 3K3aMeHa Mo (PU3HUKe.



COAEPKXAHUE OBYYEHUA
7 KITIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHMH OKPYKAKILEro MUpa.

®usuka — Hayka O npupoze. SBieHus npuponbl. PuU3NYECKUE SABICHUSA:
MEXaHNYECKUE, TEIJIOBBIE, IIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenUuuHbL. W3MepeHue Quanyeckux BeauyuH. Puznyeckue
npubopsl. [lorpemHocts n3mMepennii. MexxyHapoaHasi cuctemMa eIuHHUII.

Kak ¢usuka u JApyrue ecTecTBEHHble HAyKd H3Yy4dalOT MPUPONY.
EcTtecTBeHHO-HAY4YHBI METOJl TMO3HAHMS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro aBieHus. Onucanue GU3NYECKUX SBICHUHN ¢ TOMOILBIO MOJENEH.

Jemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBBIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre NpuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM IPUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OmpeneneHue EHBI IeJICHUS MIKAIbl U3BMEPUTENHHOTO MPUOopa.
2. M3MepeHue paccTosiHUM.
3. U3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO Tela.
4. OmpeneneHue pa3MepoB MAJIbIX TEI.
5. M3mepeHune temmneparypsl IIPU MOMOIIM >KUAKOCTHOIO TEPMOMETpa H
JaTYMKa TEMIEPATYPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
IIaprKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJIbl, HX pasmepsl. OnbIThI,
NOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHUS YaCTHI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenue, auddysus. BzanmmomelcTBue YacTuil
BEILIECTBA: IPUTAKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ia30B, JKMIKOCTEHM W TBEPIBIX
(kpucTaIMUecKkux) Tesl. B3auMoCBA3bp MEXIy CBOMCTBAMHU BELIECTB B Pa3HbIX
arperaTtHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJSpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenunie OpOyHOBCKOTO JIBHXKEHUSI.



2. HaGmonenue nuddysuu.
3. HaGmogenue  sBIeHUN,  OOBACHSIONMIUXCA  TMPUTHKCHUEM WK
OTTAJIKUBAHUEM YaCTHIl BEIIECTRA.

Jlabopamopnuie padbomot u onvimel.

1. OneHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJIb30BaHHEM

dotorpaduii).
2. OnbIThl IO HAOJIOICHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO TTPUTSIKEHUS.
Pa3nen 3. /IBu:keHue U B3auMojieilicTBue TeJl.
Mexannueckoe JIBIWKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBHKeHUHU. Pacuér myTtu u
BPEMEHHU JIBHIKCHUS.
SBnenve wHepuuu. 3aKOH HMHEpUMHU. B3aumopelcTBue Ten Kak NpUYMHA
U3MEHEHUS CKOPOCTH JIBIDKCHHUs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0béMa BelecTna.
Cuta Kak XapakTepUCTHKa B3auMojaeucTBus Tei. Cuiia ynpyrocTd U 3aKOH
I'yka. M3aMepeHne cuiibl C MOMOIIBIO JTUHAMOMETpa. SIBIIeHHE TATOTEHUS U Cuja
TskecTd. Cuna TSKeCTH Ha Apyrux iaHerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJICHHBIX MO OAHOM mpsiMoi. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUs U TPEeHUE NMOKOs. TpeHne B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHWYECKOTO ABUKCHHUS Tea.
2. M3MepeHne CKOpOCTH MPAMOIUHEHHOTO JIBUKCHUS.
3. HaGnropenue siBieHMs] HHEPIIUU.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IPU B3aUMOJICHCTBHH TElL.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEN.
6. ClioxeHue Cuj, HallpaBJICHHBIX MO OJJHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpeneneHne CKOPOCTU PABHOMEPHOTO JABUKEHHUS (IIAPUKA B KUJIKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jaiee).

2. OmnpeneneHre CpelHEW CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTU TBEPOTO TENa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsiKeHUs (JIefopMaliimn)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOIBXEHUSI OT
Beca TeJla U XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJ, JKUAKOCTENH M Ta30B.



Hasnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJi€HUs raza oT oObéMa, TeMmmepaTypsl. llepenaua naBneHus
TBEPABIMU TEJIAMH, JXKUAKOCTIMHU W ra3zamu. 3akoH Ilackans. IIneBmarnueckue
MaluHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT INIyOMHBL. ['HMIpocratnyeckuid
napanokc. Coobuiatoniuecs: cocysl. ['uapaBinyeckue MeXaHUu3Mbl.

AtMmocdepa 3emnn u atMocdepHoe nasieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3ayuiHON oOonouku 3emuu. OnbiT Toppuyennmu. U3mepenue atmocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 1151 u3MepeHus: aTMOc(HEepHOro TABJICHHUS.

JlelicTBHE )KMIKOCTH U ra3a HAa MOTpY:KEHHOE B HUX TENO. BrlTasnkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPHI.

Ilepenaya naBieHust ) KUAKOCTBHIO U Ia30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii mpecc.

[IposiBnenue nericTBust aTMOC(HEPHOTO JIaBJICHHUS.

3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIBI OT 00bEMa MOTPYKEHHON YacTu
T€JIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIbI BECY BBITECHEHHOU KUIKOCTH.
VYcoBue mIaBaHus TeJl: IUIABAHUE WIKM IOTPY’KEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimel.

1.

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOU B
JKUJIKOCTh YacTH Telia.

OnpeneneHue  BBITAJIKUBAIONICH  CHJBI, JCWCTBYIOIIEHM Ha  Telo,
MOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOIIECH CUIIbI, JEUCTBYIOIIEH HA TEJIO
B ’KUJKOCTH, OT MacChl Tea.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIIECH CHJIBI,
NEUCTBYIOIIEN Ha Telo B JXUAKOCTHU, OT 00bEMA NOTPYyKEHHOM B
’)KMJIKOCTh YaCTH T€Jla U OT IJIOTHOCTH KHJIKOCTH.

KoncrpynpoBanue apeomerpa WM  KOHCTPYMPOBAHUE JIOAKH U
OIpeAEIIEHUE €€ TPYy30N0bEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPIHs.
Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. [I[puMeHeHune npaBuiia paBHOBECHsI phluara K OJIOKY.



«3onoroe mpaBwio» MmexaHuku. KIIJI mnpocteix wMexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAIbHAs OJHEPIUs.
IIpeBpaienne 0THOTO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMXKEHHH Teja

110 TOPU30HTAJIBHON ITOBEPXHOCTH.

2. Hccnenosanue ycia0BHUM paBHOBECHS pblyara.

3. M3mepenune KIIJ] HaKIOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU DHEPIUU.

8 KUIIACC

Pasnen 6. TenJioBble siBJIeHUsI.

OCHOBHBIE TIOJOKEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB U MoJieKyd. OMbIThI, MOATBEPKIAIONINAE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenun TBEPAOro, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPBIX TEJI HAa OCHOBE IOJOXXEHUU MOJICKYJISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHue U KanWUISIPHBIE sIBJICHUA. TeIIoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEILJIOBOIO JABHUXKEHUS
gactull. BHyTpeHnss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DSHEpPrUu:
TeIIonepeaya u COBEPIIICHUE paboTHL. Buas TeTUIoNepeauHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3TyUYCHHUE.

KomnuectBO TemnoTel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u kouzaeHcarus. Mcmapenme. Kunenume. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUSL.

BnaxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeibHas TEII0OTa CTOPaHUS.

[Tpuauner pabotel TernoBbix aurareneid KIIJ TemmoBoro aBurarterns.
TernoBble IBUTATENIHN U 3alIATa OKPYKAIOIIENA CPEIBI.

3aKOH COXpPaHEHUS U MPEBPALIEHUS YHEPTUHU B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaOmronennie OpOyHOBCKOIO JIBHOKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddyzum.

HaGmtonenue siBjeHui cMauuBaHus U KaUJUISIPHBIX SIBJICHUU.
HaGnronenue TemioBoro paciuiupeHust Tell.

N3meneHnne naBieHust raza npu U3MEHEHUU 00BbEMA M HArpeBaHUM WU
OXJIaXKJICHHU.

[IpaBuna usmepeHus: TeMIepaTypsbl.

Buaer Terionepenaum.

OxJaxeHue Npy COBEPIIEHUU PAOOTHI.

HarpeBanue npu coBepiiieHnu padOThl BHEIITHUMU CHUJIAMU.
CpaBHeHME TEIIIOEMKOCTEN pa3IMUHBIX BEILIECTB.
Habaronenue kureHus.

HaGmroneHre nocTossHCTBA TEMITEpATypPhI TTPH TUIABICHUU.
Mojenu TenJIOBBIX ABUTATEICH.

Jlabopamopnuie padbomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOIIOJICHUIO TETUIOBOTO PACUIMPEHUs Ta30B, JKHJIAKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBieHUs BO3ayXa B OajJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro
00bEMa U HArpeBaHUS WM OXJIKICHUS.

[TpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIepaTypHhl.

HaGmonenne wu3MeHeHHUs BHYTPEHHEW OSHEpruyd Teila B pe3yJbTare
TEIJIOTIepeIauu U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBIeHUS TEINIOOOMEHA MIPU CMEIIMBAHUHU XOJOTHOW M
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO  BOJAOW  MpH
TEIJI000MEHE C HarPeThIM METAUTMYSCKUM IHITHHIPOM.

Ornpenenenue yAeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca ucnapeHus.

OrnpenenieHue OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIUIOTHI TIJIABJICHUS JIbJIA.

Pa3znen 7. DiexkTpuyeckne i MATHUTHBIE SIBJICHUS.
Onektpuzauusi Tena. JBa poma snekTpuueckux 3apsiioB. B3aumoneiicTBue
3apspKeHHBIX  Tell. 3akoH KynmoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICUCTBUS

3apsKEHHBIX TEJ OT BEJIMYHMHBI 3aPsiIOB U PACCTOSIHUS MEXTY TEJIaMu ).
Onektpuueckoe nose. Hanpsoxk€HHOCTh anekrpuueckoro nouist. [IpuHuummn

CYNEepHO3ULMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenu snexktpudeckux 3apsigoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBONHMKM W  JUDJIEKTPUKU. 3aKOH  COXPAHCHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUSL CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNcToyHUKM TOCTOSIHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUHN TOK B )KHIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuia  TOka.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIbHOE CONMPOTHUBJIECHUE BellecTBA. 3akoH Oma
s ydactka nenu. llocnegoBarenbHOE W NApauIeIbHOE  COCAMHEHHE
POBOJHUKOB.

PaGora u MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jhxoymns—JleHna.
DneKTpuuecKue 1eny U MOTpeOUTeNn NEKTPUIECKo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHblE ~ MarHuThl.  B3auMojelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HaYeHUE NI )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TOJ€  AJIEKTpUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHuTOB B TeXHUKE. J[eCTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEeKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCMonb30BaHUE HJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel @Papajies. SBneHue 3aekTpoMarHuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CniocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa posia PIEKTpUUECKUX 3apsi 0B U B3AUMOAECHCTBUE 3apsIKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIEKTPOCKOIIA.
DNeKTpocTaTuueCKast MHIYKIIHS.
3aKOH COXpaHEHHUS JIEKTPUUECKUX 3apsiI0B.
[IpOBOHHMKH U TUIIIEKTPUKHU.
MoaennpoBaHue CUIOBBIX JIMHAN 3JIEKTPUUECKOTO MOJIA.
HcTouHrKky NOCTOSIHHOTO TOKA.
JIelicTBUA 3JIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B JKHJIKOCTH.
. ['a30Bb11 pa3psn.
. I3Mepenue Cuitbl TOKa aMIIEpMETPOM.
. I3MepeHune aneKTpru4eCKOro HanpsKeHUs: BOJIbTMETPOM.
. PeocTtaTt u MarasuH cCONpOTHUBIEHUN.
. B3aumopencTBre NOCTOSIHHBIX MAarHUTOB.
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. MOI[GJ'H/IpOBaHI/Ie HCBO3MOJXHOCTH Pa3ACIICHUA I1I0JIFOCOB MarHUTaA.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX TTOJIEW MOCTOSHHBIX MATHUTOB.

OmneiT Opcrena.

MarauTHoe 1ojie ToKa. DINEKTPOMAarHuT.

JlercTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIIb MOCTOSTHHOT'O TOKA.

HccnenoBanue SBIEHUS 3IEKTPOMArHUTHON UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €TO0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimel.

1.

o U A~ W

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOIIONCHUIO DJICKTPU3ALMKM Tl UHAYKIUEH U 1pH
CONIPUKOCHOBEHUH.

UccnenoBanne JEUCTBUSL DJIEKTPUUECKOTO TMOJISI HAa TMPOBOJHUKUA U
JADJICKTPUKHU.

CoOopka u mpoBepKa paboThI ATECKTPUUECKOM IIETTH TTOCTOSHHOTO TOKa.
N3Mmepenue u peryiupoBaHue CUIIbI TOKA.

N3Mepenue u peryiupoBaHre HAPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HAa PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro [JIWHBI, IUIOLIAAN MONEPEYHOro
CEYEHUs U MaTepHana.

[IpoBepka mnpaBWiIa CIOXKEHUS HAIPSHKCHUHM TMPH TOCIEIOBATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa IMPU NapaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIIEIAEMOM Ha
pe3ucTope.

HccrnenoBanne 3aBUCUMOCTH CWIBI TOKA, MAYILIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJIEUCTBUS ITOCTOSSHHBIX MATHUTOB.
N3yyeHne MarHUTHOrO TMOJiE NOCTOSSHHBIX ~ MAarHUTOB IPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neiCTBUSA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJIECHCTBUSA
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbI TOKa W HaIlpaBJICHUs TOKA B
KaTyILKe.

18. MI3yuyeHue neicTBUSA MArHUTHOIO [0JIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yueHue padoThl AIEKTPOABUTATEIS.

20. M3mepenne KIIJI 351eKTpOABUTaTEIbHON YCTaHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SIBJIEHUSA DJIEKTPOMArHUTHOM WHIAYKLHWH:
VCCIIEIOBAHME W3MEHEHUW 3HAYCHUs WU HANPABJICHUS WUHAYKLIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHS.

Mexannueckoe JaBWKeHHME. MarepuanpbHas Touka. Cucrema OTcYéTa.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO JABMXKEHHUS. PaBHOMEpHOE MPSAMOJIMHEUHOE
nBkeHrne. HepaBHoOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsisi 1 MTHOBEHHAas
CKOpOCTH TeJia IPU HEPABHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiHelHOe JBukeHue. CB0oOOHOE
najgenue. OnwIThl ["anues.

PaBHOMepHOE ABMXEHHE MO OKpYyXHOCTU. [lepmon u yactoTa oOpaleHus.
JIunelinas u yriioBast CKopocTu. LIeHTpocTpeMHTeNIbHOE YCKOPEHUE.

[Tepsbiii 3akoH HetoTona. Bropoii 3akoH Hetotona. Tpetnit 3akoH HproToHa.
[TpuHUIKI CYTIEPIIO3UIINHU CHUII.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUS MMOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHud. J[Buxenue mianer Bokpyr Connua. IlepBasi kocmMuyeckass CKOpPOCTb.
HesecoMocTts n neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJNa C 3aKPEINIEHHON OCBhIO BpaleHusl. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenune ummysnbca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibca. P€akTMBHOE IBUKEHUE.

Mexanndeckasi pabora ¥ MOIIHOCTh. PaboTa Cui TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U pabotel. [loTeHIManbHas SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMuiH. [loTeHIManpHas SHeprus CxaTou npykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETHYECKOM SHEPIHM. 3aKOH COXPAaHEHUsS MEXaHHYECKOMN
SHEPIUHU.

Jemoncmpauuu.

1. HaOnronenne MeXaHMYECKOTO JBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ

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

CpaBHeHME TIyTEN U TPACKTOPUHN ABUKEHUS OJTHOTO M TOTO K€ TeJla
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHUS NPSAMOJIIMHEMHOTO JBUKEHHUS.
HccnenoBanue npru3HaKkoB paBHOYCKOPEHHOT'O JBUKEHHUS.

HaGmronenue nBuxkeHus Tea M0 OKPYKHOCTH.

HaGmonenne MexaHM4ecKuX IBICHUH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKECHHUH
OTHOCUTENBHO KaOMHETA (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAcChl Tella U JICUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmronenne paBeHCTBA CUIT TTPU B3aUMOJICHCTBUU TEIL.

HN3meHeHue Beca tena nmpu YCKOPEHHOM JIBUKECHUU.

[Iepenaua nmiysbca rpu B3auMOJIEHCTBAM TEIL.

[IpeobpazoBanus S3HEPTUHU TIPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMNyJibCca MPU HEYIIPYTOM B3aWMOICHCTBUM.

CoxpaHeHne UMITYJIbCa MPU aOCOIOTHO YIIPYTrOM B3aUMOCHCTBHH.
HaGmonenne peakTHBHOTO JIBHYKCHUSI.

CoxpaHeHrne MeXaHUYeCKOW SHEPTryuHr MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU JABUKEHUU TeJla MOl 1eUCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomot u onvimel.

1.

KoncTtpynpoBanue Tpakta JjIsi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JBIDKCHHMS TIIAPUKaA UJIA TEIIEKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJBXKECHHS OpycKa WU JIBUKCHUS
IIapyKa 1Mo HAKJIOHHOW ITIOCKOCTH.

OnpeneneHne YCKOpEHHs Teja IMPU PaBHOYCKOPEHHOM JBHMIKCHHH IIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHH INPU PAaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HauaJbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCA KakK pPsAJ HEUYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE TIPOMEKYTKH BPEMECHH OJMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHHSI CKOJIBKCHHS OT  CHUIBI
HOPMAaJIBHOTO JTaBJICHUS.

Omnpenencaue ko3 PUIMEHTAa TPEHUS CKOJIBKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue padOTHI CHIIBI TPCHHS IIPH PAaBHOMEPHOM JIBIDKCHHUHU Teja
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpenenieHne  pabOTBl  CHUJIBI  YIIPYTOCTH MpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJABUKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKOHA COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexannveckne Koj1e0aHus ¥ BOJIHBI.

KonebarensHoe nukeHne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOaAHUMN: IEPUOI,
4acToTa, aMILIATyaa. MaTremMaTHuyecKuii U IpyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPrUU MPH KOJI€OATETbHOM JIBH)KCHHH.

3aryxatomue — koneOaHus.  BpiHyxzaeHHble — kojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpononibHbIE W
NOMNEPEYHbIE BOJIHBIL. JllMHA BOJXHBI M CKOPOCTh €€ paclHpOCTPaHEHUS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue xoneOGaHuii Tes MoJ AEMCTBUEM CHUJIIBI TSIKECTH U CUJIbI
YIPYTOCTH.

HaGmonenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenrie BbIHYXICHHBIX KOJIEOAHUM U pe30HaHCca.

Pacnipoctpanenne poI0JIbHBIX U ITONIEPEYHBIX BOJIH (HAa MOJEIH).

Habmronenune 3aBuCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKycTHYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimel.

1. OmnpeneneHue dYacToThl W Mepuoja KoJeOaHMH MaTeMaTHUYeCKOTro
MasTHUKA.
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2. Ompezenenne 4aCTOThI U MEPUO/Ia KOJIeOaHUI MPY>KMHHOTO MasgTHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TeproIa KOJIEOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT AJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepHUoa KOaeOaHui py>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHMOCTH TepuoAa KoJeOaHWi rpy3a, MOABEHIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JAECMOHCTPUPYIOIIUME 3aBUCUMOCTh  Iiepuoja  KoJjieOaHui
NPY>KUHHOTO MasgTHHKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI.
7. V3MepeHne yCKOpeHHs: CBOOOIHOIO MaJICHHUS.
Pa3nen 10. DjieKTpoMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpOMarHuTHble  BoJIHBL.  (CBOWMCTBa
aneKkTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CKOpocTh cBeTa. BoinHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimel.

1. 3ydyeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C TMOMOIIbIO MOOUIBHOTO

TenedoHa.
Pa3nea 11. CBeToBbIe IBJICHUA.
JlyueBas MOJIC/b CBeETA. HUcTounuku CBeETa. [IpssmonunHerHoe

pacnpoctpanenue cBeta. 3atMeHusa Connua u Jlynsl. Otpaxkenue cBeta. [1nockoe
3epKajio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomyieHHs cBeta. l[losiHOe BHYTpeHHee
OTpakeHue cBeTa. Vcnmonp30BaHWE TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKHUX CBETOBOJAX.

Jluaza. Xonx ogyuedr B JauH3e. OnTuueckas cucrema ¢oToanmnapara,
MUKPOCKOIAa M Tejieckomna. ['ma3 kak omnruueckas cucrtema. biau3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crekrp. Omnbeitel HpetoToHa. Crioxkenue
CIIEKTPaJIbHBIX I[BETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssMOMHEWHOE paclIpOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tony4yenue nzoOpakxeHU# B MIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydert B cobuparomiei JuH3e.

XoJ JIydeu B pacCEHBAIOLIEH JIMH3E.

[Tony4yenue n3o0paxeHU ¢ MOMOIIBIO JIMH3.
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[Tpunaun nevictBus Goroanmnapara, MUKpPOCKOIIAa U TEJIECKOIIA.

10. Mopens Tinasza.

11. Paznoxxenue 6e10ro cBeTa B CIIEKTP.

12. [lomy4yenne 6enoro cBeTa MpH CIOKEHUHU CBETA PAa3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTJIa OTPAKEHUSI CBETOBOTO Jiyda OT yrjia
naJCHUs.

2. M3ydeHue xapakTEpUCTUK U300pakKeHUs IPEeIMETa B INIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH YyTjla MPEJIOMIICHHS] CBETOBOIO JIyda OT yrja

MaJICHUs] Ha TPAHUIIE «BO3YX—CTEKIIOM.



4. llonyuyeHune n300pakeHUN ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUSI U ONITUYECKON CHIIBI cCOOMparonieit
JUH3BL.

OMBITHI O Pa3NoXEeHUIO 0EI0T0 CBETa B CIIEKTP.

7. OnBITHl MO BOCHPUSTUIO ILIBETa MPEIMETOB NMPHU WX HAOIIOJCHUM 4Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBaHnToBbIE SIBJIEHUS.

Oneitel Pesepdopaa u nnanetapHas monens atoma. Monens atoma bopa.
Ucnyckanue u norsonieHue cBeta aroMoM. KBaHThI. JIuHeyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uzinydenus. CTpoeHue aTOMHOTO
sapa. HykimonHas wMogens aTtomMHOro siapa. M3otomsl.  PaamoaxTuBHBIC
npeBpaiieHus. [lepuos monypacmaaa aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MAacCOBOTO 4YHUCEI.
DOHeprusi CBsI3M aTOMHBIX sjep. CBsA3b Macchl U dHepruu. Peakiuu cuHTe3a u
nenenus anep. ctounvku 3Hepruu CoJiHIla U 3BE3.

Anepnas sHepreTruka. JIeWCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ty4YEHUS U NOTIIOMICHUSI.

2. CHeKTpbl pa3auyHbIX T'a30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3UPYIOIINX U3TYUECHHM.

6. Peructpanus uznydeHus: NIpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGnroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY

nyTH (1o potorpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[ToBTOpUTETHEHO--0000IIAIOIITNI MOIYITh IPEIHA3HAYCH /I CHCTEMATH3aI[uU
U 0000IIeHHs TPEAMETHOTO  COACpX)aHUS W OMNbITa  JEATEIBHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCEro Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (u3uke maia 0oOydaromuxcs,
BBIOPABIIINX 3TOT yUYEOHBIN MPEMET.

[Ipu U3ydeHHU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS TOCTIKCHHUE MPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaTOB  OOy4eHus, QopMupyeTcs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJI0OB HCCJEI0BaHUs



SBJICHUU NPUPOALI U TEXHUKH, OBIAJECHUE YMEHUSIMU OOBACHITH (U3MUYECKUE
SIBJICHUS, NPUMEHAS I[IOJIyYCHHBIC 3HAHWs, pelarh 3aJadyd, B TOM YHUCIIE
KAaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHOMNIHANBHO AEATEIBHOCTHBIM XapakTep AAHHOTO paszeiia peain3yercs
32 Ccu€T TOro, 4YTo OOydYarIIuecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
[peJIaraeTcs:

HAa OCHOBE TIOJIYyUYCHHBIX 3HAHUM paClO3HABaTh M HAYYHO OOBSICHATH
dbu3uUecKue sIBJICHUS B OKPY>KaIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NUECKUX SIBIICHUM, B TOM
YyHUCIIe 111 MPOBEPKU TUMOTE3 U MOJYUYCHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIC OCHOBBI HauWOoOJiee BaXHBIX JOCTIKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOJIB30BAHUS PA3JINYHBIX UCTOUHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BUOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe uydenus Gu3NKA Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHbI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMS :

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIICHUE K JOCTHKCHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

2) rpakKaaHCKOro U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY y4YaCTHUIO B OOCY)XJICHUHU OOIIECTBEHHO 3HAYUMBIX
U ITHUYECKUX NpoOJieM, CBSI3aHHBIX C TMPAKTUUYECKUM TPUMCHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAHHME BAXHOCTU MOPAIBHO--3TUYECKUX MPUHIMUIOB B JACATEIBHOCTH
YYEHOT0;

3) 3cTeTH4€eCKOro BOCITUTAHMSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO TIO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAYYHOW JHOOO3HATENHLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKON
NEATEIBbHOCTH;

5) dopmupoBaHusi  KYJbTYPbl  30POBbSi W  IMOIMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HAaHME LIEHHOCTH Oe3omacHoro obOpas3a JXHM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TNpaBUJ OE30MaCHOrO IOBEJACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C AJEKTPUYECKUM M TEIUIOBBIM OOOPYTOBAHHEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pediekcuu, TpU3HAHUE CBOETO TpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOT0 BOCTIMTAHMS:

— AaKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3ajady (B pamMKax CEMbH,
0o0pa3zoBaTeIbHON OpraHu3aldu, ropoja, Kpas) TeXHOJIOTHMYECKOU Hu



COIMAJILHON HAMpPaBICHHOCTH, TPEOYIOMMUX B TOM 4YHCIEC W (DU3UICCKUX
3HAHUM;

e — MHTEPEC K MPAKTHYESCKOMY M3YUYCHHIO IPO(ecCHii, CBI3aHHBIX C (HU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMS:

e — OpHCHTAIlUS Ha TPUMCHCHHE (DU3WYCCKUX 3HAHUU IJIs PEIICHHs 3a1ad B
00JIaCTH OKPY’)KAIOIICH Cpelbl, TUIAHUPOBAHMS ITOCTYIIKOB W OIIGHKH WX
BO3MOYKHBIX TIOCIIEACTBUIN SISl OKPYKAIOIIEH CPEJIbI;

e — OCO3HAHHE TJIOOATBHOTO XapakTepa AKOJIOTHYCCKUX NPOOJIeM W IMyTeH HX
pEIICHHSI;

e 8) aganTanmuM K W3MEHSIIOIIHMCSI YCJIOBHSIM CONMAJILHOW M NPHPOITHOI
cpeabl:

e — TMOTPEOHOCT, BO B3aUMOJACHCTBUU IIPU BBITIOJHCHUHU HWCCICIOBAaHUN U
NIPOEKTOB (U3MUYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHUX;

e — TIOBBIIICHUEC YyPOBHS CBOCH KOMIIETCGHTHOCTH dYepe3 IMPaKTHYCCKYIO
JESATEITBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHUCIIE (POPMYIUPOBATH
UJICH, TIOHATHS, TUIIOTE3bI O (PU3UICCKUX 00BCKTAX M SBICHHSIX;

e — OCO3HaHHE JIe(PUIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JIacTh
[1)76370 478

e — IUIAHUPOBAaHUE CBOETO pAa3BUTHS B MPHOOPETEHUH HOBBIX (PUINICCKUX
3HAHUM;

e — CTpEMJICHHEC aHAITM3UPOBATh M BBISBISTH B3AUMOCBSI3H ITPUPOJIBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIC C UCTIOIH30BAaHHEM (PU3NICCKIX 3HAHUM;

e — OIICHKA CBOMX JCHCTBHHA C YYETOM BIHSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00ATBHBIX MTOCIIEICTBHH.

METAINPEIMETHBIE PE3YJIBTATHI

B pesynapTaTe OCBOCHHS TporpaMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO
oO1mrero o0pa3oBanus y o0ydaromerocss OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TIO3HABATEIbHBIE YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpPCaJbHbIE  y4eOHbIE  JEWUCTBUS, PEryJISTUBHBIC
YHUBEpCAIbHBIC YUeOHbBIE NCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE AeiiCTBUS

Ba3oBble JJornyeckue AeicTBHA:



BBISIBJISTh M XapaKTEpPU30BaTh CYILIECTBEHHbIE NPHU3HAKH OOBEKTOB
(siBIIEHU);

YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KJAacCU(UKAIMU, OCHOBAHUS JJIs
000011I€eHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX ¥ HAOTIOJEHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO--CIIEICTBEHHbIE CBA3M NPHU HM3YyYEHUU (PU3MUYECKUX
SBJICHUW U MPOIIECCOB, JEJATh BBIBOJABI C UCIOJIB30BAaHUEM JEAYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTAaTh TMIIOTE3bI O B3aUMOCBA3SIX
(u3HUECKUX BETUYHH;

CaMOCTOSATENIbHO BBIOMpATh CHOCOO pelleHus Y4eOHOU (U3MUEcKOit
3aayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB pelIeHHs, BbIOOp Haumbojee
MNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTeIbCKUE JEHCTBUS .

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
IPOBOAMUTH M0 CAMOCTOSITEIbHO COCTABJIEHHOMY TUIaHY OMBIT, HECIOXKHBIN
bu3MUeCcKUil HKCIEPUMEHT, HEOOJBIIOE HCCleoBaHuEe (DU3NIECKOTO
SBJICHUS,

OLICHMBATh HAa MNPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIIHPOBaTH 0000IIEHNS U BBIBOJBI 110 pe3yabTaTaM
IPOBEIEHHOTO HAOIIOAEHUS, OTBITA, UCCIIEIOBAHNUS,

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (U3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MIPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI U 3alpOCHl TIPH MOUCKE U
orbope MH(pOpPMAIIMK WM JAaHHBIX C Y4ETOM MPEIOKCHHOW ydeOHOMU
bu3nveckoi 3a1a4m;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

CaMOCTOATENTLHO BBIOMpATh ONTUMAIBHYIO (OpMy MpeACTaBICHUS
uHbOpMAIMK W WJUTFOCTPUPOBATH pelIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, JJHarpaMMaMu, HHOW IpadUKON M KX KOMOWHAITHSIMH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

B X0JIe OOCYyXJeHHs ydeOHOro marepuana, pPe3yiabTaTOB J1a0OPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJICH, HAIICJICHHBIE HA pEIICHUE 3aJa4d W TMOJJep)KaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOM CYXICHUS C CYXACHUSIMU JPYTrUX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3UUYECKOT0 OMbITa
(3KCIEpUMEHTA, UCCIIEIOBAaHUs, IPOCKTA);

NOHMMAaTh M HUCIOJB30BaTh  NPEUMYIECTBA  KOMAaHIHOM u
UHAUBUAYAJTbHOM paboOThl MpU pEUIeHUH KOHKPETHOM (U3HUECKOU
npo0IeMBbl;

OPUHUMATh L€ COBMECTHOM JESTENIbHOCTH, OPraHU30BbIBATH JACHCTBUS
no e€ JOCTHXKEHHIO: pACTpEeNeNsiTh PpOdH, OOCYXKIaTh HPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JTHOJICH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpaBICHUI0 M KOOPAMHUPYS CBOM JEHCTBUS C JIPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIMIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSTEILHO CPOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYyalHsIX, TPEOYIOIIUX
TSt perieHus: GU3NUeCcKUX 3HaHUM;

OpUEHTUPOBATHCS B  PA3IMUHBIX TOAXOAAX TMPHUHATUS  PEIICHUM
(MHOIMBUIyaIbHOE, TPUHSTHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PEIICHUs (HPU3UUECKON 3ajaun UITH
IUTAaHA WCCJIEOBAHMS C YU4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaraéMble BAPUAHTHI PEIICHHI;
JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U IIPEJIaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYUHBI  JOCTIDKEHHUS  (HEHOCTHMXKEHUS) PE3yIbTaTOB
JeSTENHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(¢u3MUeCKOr0  WCCIENOBaHWS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIUXCS CHUTYyalMii, yCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYJIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LIEIU U YCIOBUSIM;

CTaBUTh C€0sl HA MECTO JPYroro 4yejaoBeKa B XOJE CIopa WK JIUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPyTOro;



MPU3HABATh CBOE MPABO HA OIIMOKY MPHU pEeIIeHNH (PU3NYECKUX 3a7a4 WIN
B YTBEPKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKUE UM  XUMHYECKUE  SIBJICHUA,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeb, THUIOTe3a, €AUHULIBI (HU3UYECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHUUECKOEe JBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSMOJIMHENHOE), TPAeKTOpHs, PaBHOJCUCTBYIOIIAs
cua, nedopmarus (ympyrasi, nJacTU4ecKas), HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IbL;

paznuuath siBjaeHus (auddys3us, TEIIOBOE JBUKEHHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JABWXCHHUE, HEPABHOMEPHOE  JBWXKCHHUE, HWHEPIM,
B3aMMOJICVICTBUE TEJ, PABHOBECHUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCHIO
BpalllcHUs, Tepenada AaBJICHUS TBEPIABIMU TEIaMH, >XUAKOCTIMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIaBaHWE TeJ, MpeBpalIeHUs
MEXaHUYECKOW HHEPTHH) IO OINUCAHMI0 MX XApAaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKue SBICHUS B MPUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKMBOM U HEXKUBOU
IIpUPOJAE, NEUCTBUE CUJIbl TPEHHUS B NPUPOJE U TEXHUKE, BIIHASHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM IEPEBOIUTH MPAKTUUYECKYIO 337ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (DU3UUYECKUX SIBICHHUI;
OMKCHIBATh M3yUYCHHBIEC CBONCTBA Tel M (U3UYECKUE SBICHUS, UCIIONB3YS
¢usznueckre BENIMUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMS,
IIyTh, CKOPOCTh, CPEAHASA CKOPOCTb, CHJIA YIIPYTOCTH, CUJIA TAKECTU, BEC
Tela, Ccujla TPEHHWs, JAaBlieHue (TBEPAOro Teja, JKUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWIbI, KOX((HUIMEHT TOJE3HOTO JEUCTBUS MEXaHU3MOB,
KMHETUYECKasi W IMOTEHIHAIbHAs SHEPrusl), NpU OMUCAHUM MPABUIHHO
TPaKTOBaTh  (U3UYECKUN CMBICI  HCMOJB3YEMBIX  BEIWYWH,  HX
0o003HaueHUss W EAVHUIBI (DU3UIECKUX BEIMYHUH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIIME JIAHHYIO (PU3NUECKYIO0 BEJIUYUHY C APYTUMU BEIMYUMHAMU,
CTPOUTH rpaMKU M3yUYECHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITUYUH;



XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SBICHUS M IPOLIECCHI,
WCIIOJB3Ys TpaBUiia CJIOKEHMsI Cuil (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecUs peiyara (0J0ka),
«30JI0TO€ TPaBWJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHUYECKOU
SHEPruu, NpHU OSTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHA U
3aMMChIBATh €T0 MAaTEMAaTHUYECKOE BhIPAKEHUE;

O0O0BSACHATH (PU3MUECKHUE SABJICHMS, TPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISIT IPUUMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1—2
JIOTUYECKUX IIAroB ¢ Oomopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (PUIUYECKUX
SABJICHUN, (PU3NUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1-2 neHCTBUSA, HCHOJB3YS 3aKOHBI U
(dopMyIbl, CBs3bIBaIOIIME (DU3UUYECKHME BEIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUS 3aJl1ay¥l 3aMUChIBATh KPAaTKOE YCJIOBHE, MOACTABIATH (PU3NUYEecKue
BEJTMYUHBI B (OPMYJIBI M TPOBOJAWTH PacuéTbl, HaXOJUTh CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE JIJISl PEIeHUs 3a]a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4eHHON (DU3NUECKON BETUUNHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO pEHIUTh MPU TOMOIIU
(¢u3MUeCKrX METOIOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
npennoyioxkenue  (TUmoresy),  pa3iaudarb W HHTEPIPETUPOBATH
MOJIYYCHHBIH pE3yNbTaT, HAXOAUTh OIIMOKM B XOJI€ ONBITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaM;

IPOBOAUTH OMNBITBI IO HAOMIONEHUI0 (U3MYECKUX SBICHUH WM
buzuIecKux CBOWCTB Te: bopMyIUpOBaTH MIpoBEpsieMbIe
MIPENONIOXKEHUS, COOUPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh XOJI OMBITa U (POPMYIUPOBATH BHIBOIBI;

BBITIONHATh TMPSIMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHH, MAacChl TeJa,
o0béMa, CHJIBI W TEMIIepaTypbl C UCIHOJb30BAaHUEM aHAJOTOBBIX H
U(GpoBBIX TPHOOPOB, 3aNMUCHIBATHL TOKA3aHHUS NPUOOPOB € YUYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PU3NYECKOM BEIMYUHBI OT
IPYrol C UCHOJB30BAaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEpPHO JBUXKYIIETOCAd Tela OT BPEMEHM [IBHXKCHHUS Teja, CHUJIbI
TPEHMSI CKOJIBKEHHU OT Beca Tena, KauecTBa 00padOTKH MOBEPXHOCTEN Te
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BHITAIKUBAIOWIEH CUIIBI OT 00bEMa
NOrpy’KEHHOM YaCTH Tela U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH T€J1a, OT TJIyOMHBI, HA KOTOPYIO MOIPYXEHO TEJO0, YCIOBUN
IJIaBaHMs TE€J, YCJIOBHI paBHOBECHs] pbluara U OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4EOHOTO HCCIIENOBaHUs, COOHMpaTh YCTaHOBKY U
BBITIOJHATh M3MEPEHUs, CIeAys NPeIIoKEHHOMY IUIaHy, (UKCHUPOBATH
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (PU3WYCCKUX BEIUYUH B BHUIE
MIPEIOKCHABIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI 1O pe3yibTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEIMYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPIOTO Teia, CHJIAa TPEHHUS CKOIBKCHHS,
JaBJICHUE  BO31yXa, BHITAIKWBAMOIIAS CWJIA, JEHCTBYIOIas  Ha
NOTPY)KEHHOE B KUAKOCTH TEI0, KOA(D(PHUIIMEHT IMOJIE3HOTO JEHCTBHS
NPOCTBIX MEXaHWU3MOB), CIeAys MPEUIOKESHHON WHCTPYKIMH: TIPH
BBITIOJTHEHUH W3MEPEHUH COOMPATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAUCHNE NCKOMOM BEJTUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IaCHOCTH TPU padboTe ¢ J1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh IMPHUHIUIIBI JICHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChI, TEPMOMETp, JIWHAMOMETpP, COOOIIAIOIIMECS COCYABI, OapoMerp,
phIyar, MOJBMYKHBIN M HETIOABUKHBIN 0JI0K, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HM3YyYCHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHusi (B TOM 4YHCIIE:
NOJIIMITHAKHA, YCTPOHCTBO  BOAOIPOBOJA, THIPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBO HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
O CBOHMCTBaX (PU3UYECKUX SBICHUN U HEOOXOAMMBIC (PH3UYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEphl  (HaAXOAWTh WH(GOpPMANMIO O  MpPUMEpax)
NPaKTUYECKOTO WCIOIb30BaHUS (DU3MUECKUX 3HAHWH B IOBCEIHEBHOU
KU3HM 11 obecrieueHus1 6€30MacHOCTH IIPU OOpaIlleHHH ¢ TIpUOopamMu U
TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U  COOIIOICHHS
HOPM 3KOJIOTHYECKOTO MTOBEICHUS B OKPYIKaIOIICH cpejie;

OCYIIECTBIISITh OTOOpP HCTOYHMKOB wuHpopManuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIIETSTH
UH(GOPMAIINIO, KOTOpas SBISETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MPHU BBIMOTHEHUN YUCOHBIX 3aJaHUI HAYIHO--TIOMYJISIPHYTO
auTepatypy (GU3HUECKOrOo COACp)KaHWs, CIPAaBOYHBIE  MAaTEepUAIbI,
pecypcel cetu IHTEpHET, BianeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOOPMAITIHN U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3NYECKOTO COACP)KAHUSA, B TOM



qyclie MyOJMYHO JeNaTh KpPAaTKUE COOOIIEHUS O pe3yjbTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, NpPHU HTOM TIPaMOTHO HCIOJIb30BATh
U3YYEHHBbIA TOHATUHHBIM ammapaT Kypca (OU3UKH, COINPOBOXKIATh
BBICTYILJICHUE IIPE3EHTALUEH;

e IMpPHU BBINOJIHEHUU YUYEOHBIX MPOEKTOB U HCCIEIOBAHUN paclpenemsiTh
00s3aHHOCTH B TpYyNI€ B COOTBETCTBUU C IOCTaBICHHBIMU 3a/ladyaMH,
CIEAUTh 3a BBINOJHECHUEM IUIaHA JCHCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATENIBHOCTh  TPYNIbL,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE PE3ybTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCHOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(HbBIE TeNa, HACHIIIEHHBI M HEHACHIIICHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TEMIEPATypa, BHYTPEHHSS OHHEPrus, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsl, IIEKTPUUECKOE TOJIE, TPOBOJIHUKHU
U TUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

e pasnuyaTh fABJICHUA (TEIJIOBOE pacCIMpPeHHEe U CKaTHhe, TeIulonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWJIISPHBIC SBICHUS, UCIIApPEHHUE,
KOHJCHCAIMs, IUIABICHUE, KpUCTauM3auus (OTBEpAECBAaHUE), KHUIICHUE,
TeIuIonepeaayda (TeIIOnpoOBOAHOCTS, KOHBEKIUS, U3TyUYECHHE),
ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAI0B, NEUCTBHS DJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHE, B3aUMOJACHCTBUE MAarHuUTOB, JCHCTBUE
MarHUTHOI'O I0JI1 HAa IPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHAsI WHTYKLIHS)
[0 ONHCAHUIO HUX XAPAKTEPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SBJICHUE;

e pacro3HaBaTh TMPOSIBJIGHWE M3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM YHCIEe (PU3NYECKUE SIBICHHUS B NPUPOE:
IIOBEPXHOCTHOE HATSKECHUE M KANWUISPHBIE SBICHHWS B IIPUPOJE,
KpUCTaJIBI B Ipupoae, usnydeHue CoJiHLA, 3aMep3aHHe BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE POCHI, TYMaHa, HHEs, CHETa, AJIEKTPUIECKHE
ABJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noje 3eMiH, Jpeid MOoI0CcCOB, POJIb MATHUTHOTO MOJS JUIS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM MEPEBOIUTH MPAKTHYECKYIO 3a1a4y B
yueOHyI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HUECKHUX
SIBJICHUI;

e OMNUCHIBAaTh M3yYCHHBIC CBOICTBA TeN M (U3NUYECKUE SIBICHUSA, UCTIONIB3YS
(m3nuecKre BEIMYMHBI (TEMIEpAaTypa, BHYTPEHHSS 3HEPrusi, KOJIMYECTBO
TEIJIOTHI, yIEJIbHAs TEIUNIOEMKOCTh BEIIECTBA, yJEIbHAsl TEIIOTa



IUIaBJICHMS, yJeJbHasg TeIIoTa MNapooOpa3oBaHusl, YAENIbHas TEIUIOTa
CropaHusi TOIUIMBA, KO3()PUIMEHT TOJIE3HOrO0 JEUCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTH BO3/yXd, AJIEKTPUYECKUHN 3apsih,
CUja TOKa, JJIEKTPUYECKOE HANpPsKEHHE, CONPOTHUBICHUE IPOBOJHMKA,
yIEeIbHOE  CONPOTHUBIEHHE  BelecTBa, pabota H MOIITHOCTb
ANEKTPUYECKOr0 TOKa), NpHU ONUCAHWU NPABWIBHO  TPAKTOBATh
(u3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U €JUHULIBI
(¢u3MUeCKUX BEJIMYMH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIOIINE JTAHHYIO
(Gu3MUECKyl0 BEJIMYUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOILECCHI,
UCIIONIb3YSl OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOpUun
CTpOEHUS BEIECTBA, MPUHLHUI CYNEPHO3UIUHU TMoJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Ju1s ydacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMs DHEPruy, NpH OTOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTH4ecKoe
BBIPA)KEHUE;

OOBSACHATh (U3MUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBIABISATH
PUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 u3y4eHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pemiatb pacuéTHble 3aJadyd B 2—3 JEHUCTBUSA, HCHOJB3YS 3aKOHBI H
dbopMybl, CBsi3bpIBaOIIKME (DU3MYECKHME BEJIMYMHBI: HAa OCHOBE aHAW3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISI peIIeHHus 3aJadyd, BBIOUpATh 3aKOHBI H  (OPMYIIHI,
HEoOXOoMUMbIE i €€ peuieHus, MPOBOAUTH Pacu€Thl M CPABHUBATH
MOJIyY€HHOE 3HaueHue (PU3MUECKON BETMYMHBI C U3BECTHBIMU JAHHBIMH;
pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO pELUIUTh MpPU MOMOIIH
(¢u3NYeCKuX METOJIOB, MCIIONb3ysd OMHCAHHE HCCIEIOBAaHUS, BBIICISTH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNUE, OLICHUBATh IPABUIIBHOCTH  IOPSAKA
IIPOBEJICHUS UCCIENOBAHMS, J1€JIaTh BBIBOJBL;

OPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUW WIIH
¢u3rUecKrX CBOWCTB Tel (KaWIISIPHBIC SBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEmMa, TeMrepaTypbl, CKOPOCTH MPOLECCA OCTBIBAHUS U
HarpeBaHMsl NpPU MU3JIYYEHHH OT LBETa H3JIydarolled (moryionarnen)
IIOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U
IJIOIIAAN €€ IIOBEPXHOCTH, DJJEKTpHU3alMs Tel W B3aUMOJEUCTBHE
ANEKTPUUYECKUX 3aPSAA0B, B3aUMOIEUCTBUE TIOCTOSHHBIX MATHUTOB,



BU3YyaJU3allsl MarHUTHBIX TMOJEHd MOCTOSHHBIX MAarHuTOB, JEUCTBUS
MarHuTHOTO TMOJS HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJABUrareisi IMOCTOSHHOTO TOKa): (OpMYIMPOBATH
MpOBEpsieMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMs, OMMCHIBATH X0/ ONBITA U (POPMYJIUPOBATH BHIBOIBI;
BBIMIOJHATh ~ NpPSMbIE  M3MEPEHUs  TEeMIEpaTypbl,  OTHOCHTEJIbHON
BJIQXKHOCTU BO3/lyXa, CHJIbl TOKA, HANpPSKEHUS C HUCIHOJIb30BAaHUEM
aHAJOrOBBIX NPUOOPOB M NATYUKOB (PU3UYECKUX BEIUUYUH, CPABHHUBATH
pE3yNbTaThl U3MEPEHUH C YYETOM 3aJaHHOM a0COIIOTHON MOTPEIIHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrod C  UCHOJIb30BAaHUEM  TMPSAMBIX  H3MEPEHHH  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro [JIMHBI, IJIOMAAM MONEePEeYHOTO
CEYEHHMsI U Y/ICJIBHOTO COMPOTHUBIICHUS BELIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOJHMK, OT HANpsSOKEHUS HAa  TIPOBOJHHKE,
UCCJIEIOBAaHME TIOCHEAOBATEIbHOIO U MMapajuIebHOTO  COEAMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATH HCCIEJOBaHUE, COOUpaTh YCTAHOBKY U
BBITMIOJHATh U3MEPEHHUs, Cleays NpPeIoKeHHOMY IUIaHy, (pUKCHpOBaTh
pEe3yNbTaThl TMOJTYYEHHOM 3aBUCUMOCTH B BHUAE TaOMUIl U TpaduKOB,
JIeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEOBAHUS;

IPOBOAUTh KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BeTUYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTUBJICHUE TPOBOAHMKA, padoTa H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa): TUIAHUPOBATh W3MEpPEHHUs, coOUpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIeysl MPEII0KEHHON WHCTPYKIUHU, U
BBIUUCTISITHh 3HAUCHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJia TEXHUKH 0€30MMacHOCTH IIpH paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPONM HA MX ONHUCaHHUSA (B TOM YHCIIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJITMETP, CUETUYMK DSJIEKTPUUYECKON 3HEPrUH, 3JIEKTPOOCBETUTEIBHBIC
npuOOpBl, HarpeBaTeNbHbBIE JIEKTPONPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBJICHUM M HEOOXOAMMBIE
¢u3nyeckne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTENIbHBIE
npuOOpel MO CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, IBUraTeib BHYTPEHHETO
CropaHusi, 3J€KTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI AIEKTPUUECKUX



Heneil ¢ MoCIe0BaTENbHBIM U MapalljIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasznmyasi yCIOBHBIE 0003HAUYCHUS AIIEMEHTOB YJIEKTPHUUECKHX IIeTICH;
MPUBOIUTH  NpUMEphl  (HaxXomuTh  WHPOpPMAIMIO O  MpUMEpPax)
MPAKTUYECKOTO HCIOIB30BaHUS (U3MYCCKUX 3HAHUA B TTOBCEIHEBHOMN
KU3HU JIs oOecrieueHrs 0€30MMacHOCTH TP OOpaIleHUH ¢ MPUOOpaMH |
TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPY KaIOIIEH cpejie;

OCYIICCTBIISITh  MOUCK HWHPOpManuK  (DU3UIECKOTO COACPKAHUA B
NuTepHeTe, Ha OCHOBE HMCIOIIMXCS 3HAHUH M IMYTEM CpaBHEHUS
JIOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POpPMAIMIO,  KOTOpas
SIBJIICTCS TIPOTUBOPEUYNBON MJTM MOYKET OBITh HEJIOCTOBEPHOIA;
UCIIOJIb30BaTh NP BBIMOJTHECHUU YUCOHBIX 3aaHUN HAYIHO--TIOMYJISIPHYIO
aMTepaTypy (U3HUECKOrOo COACP)KAaHWs, CIPABOYHBIE  MaTepUaIbI,
pecypcel ceTr MIHTEpHET, BiIaaeTh MpUéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHOOPMAIIUU U3 OJHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIC MHCHBMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass uHPOpMAIMI0O W3 HECKOJIBKMX HWCTOYHUKOB (PU3HUIECKOTO
colepkaHWs, B TOM YHCIE IyOJUYHO TIPEJACTABIATh PE3YJIBTATHI
NPOEKTHOW WIJIM WCCIIEIOBATEIbCKON NEATETHbHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh HM3YYCHHBIM TOHSATUHHBIM ammapar Kypca (OU3HKH,
COIIPOBOXK/IaTh BHICTYIUICHUE TIPE3CHTAIINCH;

NpYA BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PU3NICCKUX
IPOIIECCOB PACIpPeNesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MIOCTaBJICHHBIMU 3aJ[a4aMU, CIICTUTh 32 BBIIOJIHEHUEM TUIaHA JCUCTBHUA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JESATEILHOCTD TPYIIIBI, BEICTPAaNBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xonIty oOyuenusi B 9 Kiacce mpeIMeTHbIEC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHUCTEMa OTcuéTa, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO MBIDKCHHS, Aedopmarius
(ympyrasi, macTuyeckasl), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSAKECTU TBEPAOrO Tesa, paBHOBECHE, MEXAHUYECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK U YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTallbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, anb(a-, 0eTa- ¥ raMMa-u3JIydeHus,
M30TOIIbI, Si/IEpHAsi SHEPreTHKa;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEMHOE [BHU)KEHUE, CBOOOJIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHHE 1O OKPY>KHOCTH, B3aUMOJI€IICTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJeOaTelIbHOE JIBH)KEHUE (3aTyXarouue U
BBIHYXKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jioKeHue 0enoro cBera B
CHEKTp U CJOXEHHWE CHEKTPaJIbHBIX I[BETOB, JHUCIEPCUS CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3TyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpyXaromeM Mupe (B TOM uucie (U3UYECKHUE SIBICHHUS B MPHUPOJE:
OPWIKBBI U OTJUBBI, ABMKEeHHUE T1aHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB IKMBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTHUYECKHE SIBJICHUS B MPUPOJE, OHOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPaUONETOBOIO W PEHTIEHOBCKOTO HW3JIYYEHHMM, €CTECTBEHHBIN
pasivoaKTUBHBIA (OH, KOCMHUYECKHE JIy4ud, DPAJUOAKTHUBHOE H3ITy4EHHUE
OPUPOAHBIX MHHEpAJIOB, JEHWCTBHE pPAJAMOAKTHBHBIX M3JIy4YEHHH Ha
OpraHu3M 4eJIOBEKa), IIPU 3TOM IEPEBOJUTH IMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (U3HUYECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (U3NUYECKHUE SIBICHUSA, UCIOIbB3YS
¢u3nyeckue BeIMYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIB)KEHHMH, YCKOPEHHE, NEPEMEIIECHUE, IyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHUS, CHJA YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tela, HMITYyJbC Tela, WMILYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHIHAIbHAsg OHHEpPrusl Tena,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHLHMAJIBbHAs 3HEPrUsl CKATOU
OPYXXUHBI, KHHETUYECKas OJHEPrus, IOJIHAsg MEXaHW4YecKas >SHeprus,
HEepUoJ U 4acToTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJOMIICHHS CPEbl), IPU OMHCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MUYECKUN CMBICT HCIHOJIB3YEMBIX BEIUYHH,
0003HAYEHUS W €IUWHUIBI (U3MUYECKUX BEITUYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH I'paUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITUUMH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAaHEHHs SHEPIruH, 3aKOH BCEMHPHOIO TITOTEHUS,



NOPUHLUI CYNEPHO3UIMH CHJI, TPUHIMUII OTHOCHTeNnbHOCTH [amumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MUMIYJbCa, 3aKOHbI OTPAXKEHUS U
MIPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsiIOBOIO M MacCOBOT'O YHCEN
IpU SIIEPHBIX peakuusX, IpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATh (U3MUECKHE MNPOLECChl W CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISIBIATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3U, CTPOUTh OOBSICHEHHWE U3  2—3
JIOTUYECKUX IIAroB C OMOpPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUIUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJaud  (omMparolMecss Ha cucTeMy U3 2-3
YpaBHEHHIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/lauyd 3allMChIBaTh KpaTKOe
YCIIOBHE, BBISBIATH HEIOCTAIONINE WM MU30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JJISi PEUICHHUS, POBOAUTH PACUEThHI U
OLICHMBATh PEATMCTHUYHOCTh TMOJYYEHHOTO 3HA4YeHUs (pu3ndeckon
BCJIUYHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PpEIIUTh TMPU T[OMOIIHU
(Gu3MUeCKX METOJOB, HCIONB3Yys OMUCAHUE WCCIEIOBAHHUSA, BBIICIATH
npoBepsieMOe MPENINOJIOKEHNUE, OIICHUBATh TMPAaBWIBHOCTh MOPSIKa
NPOBEJICHUS  HUCCJIENOBAaHUA, JIeJlaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUI U OIBITOB;

OPOBOAUTH OMNBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUM WU
duznuecknx CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HbpioTOHa, 3akoHa
COXpaHEHUS] HHEPTrUU, 3aBUCUMOCTH TEPHOJA KOJCOAHUH MPYKUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOAHHM, TPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3YyUYEHUE CBOMCTB M300paKeHHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHs IpeaMera B coOuparomen
IWH3e, HAOMIOJEHNE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3IYUYCHUS):
CaMOCTOSAITETILHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0opynoOBaHUs, OMHWCHIBATH XOJI ONBITA W  €ro  PE3yJbTaThl,
(dbopMyIHpOBaTH BEIBOBL;

IPOBOJIUTH MPU HEOOXOIWMOCTH CEPUIO MPSIMBIX M3MEPEHHH, omnpeaenss
cpeaHee 3HAYCHHE U3MEpseMOW BeIWYMHBl ((POKYCHOE paccTOsiHHE
coOuparomeli JUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenpHOro nNpudopa);

MPOBOJUTH WCCIICIOBAHUE 3aBUCHUMOCTEH (U3WUECKUX BEIMYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPECHHH (3aBUCUMOCTh TTYTH OT BPEMEHHU



MIpU PaBHOYCKOPEHHOM JIBUKEHUM O€3 HayaJdbHOM CKOPOCTH, Mepuoja
KOJIeOaHUN MAaTeMaTHYECKOrO0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpake€HUs CBeTa OT yIJia MaJEHUs M yria MpPeJoMJICHUS OT yriia
MaJieHusl): TUIAaHUPOBATh MCCJIEAOBaHUE, CAMOCTOSATEIbHO COOUpPATh
YCTAaHOBKY, (UKCHUpOBATh pPE3ylbTaThl TMOJYYEHHOW 3aBUCUMOCTH
bu3uYecCKUX BEIWYMH B BHUJAE TaOIUIl U rpadUKOB, JieJaTh BBIBOABI IO
pe3yabTaTaMm UCCIeI0BaHuUs,

IIPOBOJAUTh KOCBEHHBIE W3MEPCHHUS (U3UYECKUX BEIMYUH (CPETHSISA
CKOPOCTh W YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM  JBUIKCHUH,
YCKOpPEHUE CBOOOJHOrO MaJCHUS, KECTKOCTh MPYKUHBI, KOAIDPHUIIUCHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa H
nepuoa  KoysieOaHUl MaTeMaTH4ecKOro M MPYKUHHOTO MAasSTHHUKOB,
ONTHYECKasi cujia CcOOUparomme  JMH3bI, PagUOAKTUBHBIM  (DOH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPaTh SKCIEPUMEHTAILHYI) YCTAHOBKY WU
BBITIOJTHATH U3MEPEHUs, CIICIYs MPEIIOKCHHOW MHCTPYKIIMH, BBIYHCIIATH
3HAYCHHUE BEJIMUMHBI M aHAJTM3UPOBATH MOJTYYEHHBIE PE3yJIbTaThl C yUETOM
3a/ITaHHOM MOTPENTHOCTH U3MEPECHUM;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30TMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PUINYECKUX MOJIETeH:
MaTepHualibHasg TOYKa, aOCONIOTHO TBEPAOE TEI0, TOUYCYHBIH HCTOUHHK
CBeTa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeSIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh NPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpPOM Ha HUX OmNucaHusi (B TOM YHUCITE:
CIUJOMETpP, NaTYMKU TIOJIOKEHMsSI, PACCTOSHHMS M YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, Tepuckomn, Qoroanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), HCMONB3ys 3HAHUS O
CBOMCTBAaX (PU3NYECKHX SBICHUA W  HEOoOXonumble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHMUECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB W TEXHOJOTHMUYECKHX TPOIECCOB
pU pelIeHUH y4eOHO--TIPAKTHUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHMS M300paKEHUH B TIIIOCKOM 3€pKajie M COOMPAIONIEH JINH3E;
NPUBOIUTH  TpUMEphl  (HAXOAuTh  HWH(DOpMAIMIO O  TIpHUMEpax)
PAKTUYECKOTO HCIIOJIB30BaHUS (PU3NUYECKUX 3HAHUN B TIOBCETHEBHOMU
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TIPH OOpalleHu: ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHs 3J0pOBbsi U  COOIIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKPY KalOIlel cpefie;



OCYIIECTBISATh TOWUCK HMHPOpMAIMK  (U3HUECKOTO COACp)KaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIHUPYS MOUCKOBBIN 3alpoC, HAXOAHUTh
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOJTHUTEbHBIX UCTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
AUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIPABOYHBIE  MaTEepHAIIbI,
pecypcol cetn MHTEpHET, BIageTh NMpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHOOPMAIIUU U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHUS HAa OCHOBE
UHPOpPMAIMM U3 HECKOJIbKUX HCTOYHHKOB (DH3MUECKOTO COACpIKAHUSA,
MyOJIMYHO MPEACTABIATH PE3YIbTAThI MPOSKTHOW MM HUCCIIEIOBATENbCKON
ACSTeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJB30BaTh  HM3yYCHHBIN
NOHATUHHBINA ammapar HW3y4aemoro paszena (pu3uKd U COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTalMe ¢ y4eToM OcOOEHHOCTEH ayauTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

n/n

HaumenoBaHue pa3aeiioB u
TEM MPOrpaMmbl

KoaunyecTBo 4acoB

KoHTpoJuabHbie
Bcero P
padoTbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢possie)
o0pa3zoBaTe/ibHbIE

pecypchbl

Peanm3anus
BOCIIUTATEIbHOTO
NMOTEeHIUAIA
y4eOHOro
3aHATHS €
y4eToM
HanpasJeHUil
padoueii
NMporpamMmbl
BOCIIUTAHUS

Pa3nen 1. ®dusuka u eé poJib B NO3HAHMHU OKPYKAKOLIEro MUpPa

11

®dusurka - HayKa 0 IPUPOe

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

YcranoBnenue
JIOBEPUTEITHHBIX
OTHOIIEHUMN MEXITY
YYUTEIIEM H €ro
YYCHHKAMH,
CIOCOOCTBYIOIIMX
MO3UTUBHOMY
BOCIIPUSITHIO
YUYaAIIAMUCS
TpeOboBaHUH U
MpPOChO yuuTess,
MIPUBJICYECHUIO X
BHUMaHHS K
obcyxaemMoit Ha

ypOKe
UH(pOpMAIIHH.

1.2

du3nyecKkue BeININHBI

bubnunorexa LIOK

Bocnuranue



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

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

aTpUOTH3MA!
3HaKOMCTBO C
ouorpadusiMu
YUEHBIX
(LlnonkoBckuid,
[Tonos, Kypuartos),
UX BKJIaJ] B
pa3BuTHE QUBHUKHU.

pa3BUTHE HAY4YHOU

. JI0003HATEIIFHOCTH,
13 EcrecTBeHHOHAYYHBIN METOT 5 bu6mmorexa [JOK
_ HHTEpPECA K
MO3HAHUSA https://m.edsoo0.ru/7f416194 P .
HCCIIEI0BATEILCKON
JIESITENLHOCTH
Hroro mo pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeeHHs 0 CTPOEHUH BellecTBa
JKOJIOTHUECKOE
BOCHUTAHHUE:

2.1

CTpOCHI/Ie BCIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

3HaKOMCTBO C
IKOJIOTUICCKUMU
npobieMaMu Mpu
aBapusAX HEPTIHBIX
TaHKEPOB,
criocobaMu ux
pelieHus

2.2

JIBM>KE€HHE M B3aUMOJACHCTBHE
YacTHI] BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

IIposiBnenune
UHTEpeca K
UCTOPUU U
COBPEMEHHOMY



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

COCTOSIHUIO
pOCCUIICKOM
¢bu3nUecKoil HayKu.

2.3

ArperaTHble COCTOSIHUS
BelllECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Pa3sutne HayuyHOU
JIF0003HATEIILHOCTH.

Hroro no pazneny

5

Paznen 3. /IBuikeHne U B3aUMO/IeiiCTBHE TeJl

3.1

Mexannueckoe IBUKECHUE

bu6mmorexa [{OK
https://m.edsoo.ru/7f416194

Bocnuranue
KYJIbTYpbI OOIIEHUS
IIPU TPYNIOBOI
pabote

3.2

I/IHepHI/Iﬂ, Mmacca, IIJIOTHOCTb

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

Bocnuranue
YBaXXEHUS K
YYEHBIM U UX
TpyAay,
dbopmMupoBaHue
YCTOMYHUBBIX
HPaBCTBEHHBIX
YYBCTB, BEICOKOM
KYJIBTYpbI
MOBEIEHMS KaK
OJIHOM W3 I'JIaBHBIX
MPOSBJICHUI
YBaXXE€HUA YEJIOBEKA
K JIIOJISIM TIPH
3HaKOMCTBE C
ouorpadusimMu
ydeHbIx M.



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

Hrrorona

bubnuorexa [JOK Pa3sutne HayuyHOU
3.3 Cuia. Buasl cun 14
s https://m.eds00.ru/7f416194 | m0003HATEIBHOCTH.
Hroro no pazgeny 21
Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
Bocnurtanue

4.1

Hasnenue. [lepenaua
JaBJICHUA TBéplII)IMI/I TCJIaMH,
KUOKOCTIAMU U ra3aMu

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

MaTpUOTH3MA: NPHU
pelieHuu 3a1a4
MPaKTHUKO-
OPHUEHTUPOBAHHOTO
XapakTepa,
3HAKOMCTBO C
COBpPEMEHHBIMHU
cpencTBaMu
nepenpassl B
Poccuiickoit

4.2

I[aBJ'ICHI/Ie KHUIKOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

OpHEHTAIMS Ha
MIPUMCHCHHE
(bU3UIECKUX
3HAHUU 11
pelieHus 3a1a4 B
obnactu
OKpY’Karoleu
cpenbl

4.3

ATMmocdepHoe TaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

IInanupoBanue
CBOET0 Pa3BUTHS B
npruoOpeTeHnH
HOBBIX (PM3UYECKUX



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

3HAHUH

4.4

JlelicTBUE )KUJIKOCTHU M ra3a Ha

IIOrPYKEHHOE B HUX TEIO

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

Pa3sutne HayuyHOU
JIF0003HATEIILHOCTH.

Hroro no pazneny

21

Pa3nen 5. PaGoTa nu MoIHOCTB. JHeprus

5.1

PaGora 1 MmomHoOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

Bocnuranue
KYJIbTYpbI OOIIEHUS
IIPU TPYNIIOBOM
pabore.
dusnyeckas urpa
«Pa3Benka 6oem"

5.2

[IpocThie MeXaHU3MBI

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

PazBuTue HaydHO
JIF0003HATEIHLHOCTH.

5.3

Mexaandeckas OHEPIrus

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

IloBermeHNE
YPOBHS CBOEH
KOMIIETEHTHOCTH
gyepes
MPaKTUYECKYIO
JIeITEIbHOCTD

Hroro no pasaeiny

12

PesepBHOE Bpems

Peannzamus
o0ydaroIuMucs
WHJIUBHUIyaJIbHBIX U
IPYIIOBBIX
HCCIEA0BATEILCKUX
MIPOEKTOB.



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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12




8 KJIACC

n/n

HaumenoBanue pa3aeioB u
TEM MPOrpaMmabl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbIEe

pecypchbl

Peanm3anus
BOCIIHUTATEIbHOT
0 MOTEeHLHAaIa
yueOHOro
3aHATHS €
y4eToM
HanpasJeHUil
paboueii
NporpamMmbl
BOCIIUTAHMS

Pa3zgen 1. TemioBbie ABJICHUSA

11

CtpoeHue u CBOMCTBA
BEIECTBA

bu6mmorexa [JOK
https://m.edsoo.ru/7f4181ce

Peammszamnms
00yJaroIUMHUCS
WHIUBHUIYATBHBIX U
T'PYIIIOBBIX
HCCIIEN0BATEIBLCKIX
MIPOEKTOB.

1.2

Temnossie IIpOoLCCChI

21

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

DKOJIOTHYECKOE
BOCIIUTAHUE:
pelieHue 3a1ad ¢
9KOJIOTMYECKUM
coJIepyKaHUEM,
3HaKOMCTBO C
DKOJIOTHYCCKUMU
npobaemMamH,
CBSI3aHHBIMH C
paboToii TEIIOBBIX
JBUTaTeNeH



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

Wroro mno pazgeny 28

Paznen 2. 3J1eKTpuqec1me U MAarHuTHbIC ABJICHUSA

Bocnuranue
bubnuoteka [JOK KYJIbTYpbI OOIIEHUS
https://m.edsoo.ru/7f4181ce | mnpwu rpynoBon
pabore.

DNeKTpUUYECKUE 3apsiibl.
2.1 3apsKEHHBIE Tela U UX 7 1

B3aUMO/JEHCTBUE

[ToBbiIEeHNE
YPOBHS CBOEH

20 1 7 bubnuotexa [JOK KOMITETEHTHOCTH
TOK https://m.edsoo.ru/7f4181ce | 4yepe3
MPAKTUYECKYIO

[TocTOSHHBIN ANEKTPUUECKUI

2.2

JCATCIIBHOCTD

Bocnouranue
MaTPUOTU3MA:
HUCTOPUYECKUI
9KCKYPC IS
bu6mmoreka [JOK
2.3 Mar=uTHEbIE SIBJICHUS 6 1 1.5 3HAKOMCTBA CO
https://m.edsoo.ru/7f4181ce

cnoco0aMHu 3aUThI
KopalJiei oT
MATCHUTHBIX MUH B

roasl BOB

dopMUpOBaHUE
MpeCTaBICHUN

HEO0OXOAUMBIX IS
2.4 DIeKTpOMarHuTHasg uH Ui 4 Eubmorexa OK HOHUMAaHHUSI OCHOB
' p AV https://m.edsoo.ru/7f4181ce

TCXHHUKU,
TCXHOJIOI'NH U

YCTPOMCTB



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

OBITOBOTO

OKPYKEHHUS
Hroro no pazneny 37

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 68 14.5

[TPOTPAMME




9 KVIACC

n/n

HaumenoBanue pa3aeioB u
TEM MPOrpaMmabl

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbIEe

pecypchbl

Peanm3anus
BOCIIHUTATEIbHOT
0 MOTEeHLHAaIa
yueOHOro
3aHATHS €
yuyeTom
HanpasJeHUil
paboueii
NporpamMmbl
BOCIIUTAHMS

Pa3zngen 1. Mexannueckue iBJICHUSA

11

Mexannueckoe IBIMKEHUE U
CIIOCOOBI €r0 OIMMCAaHUS

10

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

Bocnuranue
KYJIbTYpbI OOIIEHUS
MIpY TPYNIOBOM
pabore.

1.2

BzanmoneiictBue ten

20 1

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

PazButne
MaTPUOTH3MA:
pacckas o Co3/IaHuH
€aMoro IPO3HOTO
PEaKTUBHOTO
OpYKHUsl BpeMeH
BOMHBI —
IBapJICHCKOTO
muHoMeTta BM-13,
BCKOpE JTF000BHO
Ha3BaHHOTO B
HApOJIE «KATIOIIa.

1.3

3aKOHEI COXpaHCHUA

10

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

Bocnuranue
YBAKECHUS K



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

YYEHBIM U UX
Tpyay,
¢dbopmupoBanue
YCTOMYMBBIX
HPaBCTBEHHBIX
YyBCTB, BBICOKOH
KYJIbTYpbI
MOBEJICHUS KaK
OJHOM U3 I'IaBHEIX
MPOSBICHUHN
YBa)KEHUSI YETIOBEKA
K JIFOJIIM TIPH
3HAKOMCTBE C
onorpapusMu
yueHbIix U.
Herotonaun I'.
lanunes.

Hroro no pazneny

40

Pasznen 2. Mexann4ecKkue KOJ1e0aHNA U BOJHBI

2.1

Mexann4deckue KojieoaHus

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

Bocnurtanue
KYJIBTYpPbI OOLICHUS
111078y 0)%000(0):10) 71
pabore.

2.2

MexaHuveckue BOJIHBL. 3BYK

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

DCTETUYECKOE
BOCITUTAHHE -
¢dbopmupoBaHue
OTIPEIEIEHHOTO
ACTETUYECKOTO



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

OTHOIIICHUS
YyeoBeKa K
JIEHCTBUTEIIFHOCTH,
oTMEUYaeM
MHOT000pasue,
Kpacory,
3HAYUMOCTD 3BYKOB
B MHUPE€ MY3bIKH,

KHHO.

Hroro mo pazgeny 15

Paznen 3. DiieKTpOMarHuTHOE 1MOJIe M YJIEKTPOMATHUTHBIE BOJIHBI
Bocnuranue
TBOPYECKOTO
MBIIIIEHUE,

CMCJIOCTHU CBOUX

CY)XJICHUH,
DJIEKTPOMArHuTHOE MOJIE U bubnuorexa [JOK
3.1 6 KYJIbTYpy peUH.
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Peanmuzanusa
00yJaroIUMHUCS
WHIUBUAYAIbHBIX U
TPYIIOBBIX
MIPOEKTOB
Uroro mno pazueny 6
Pa3nen 4. CBeroBble sIBJIEHUS
Bocnuranue
41 3aKOHBI pacIpOCTPAHEHHUS 6 bubmuorexa [JOK KYJIBTYpBbl OOIICHUS

CBCTa

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

IIPU TPYNIIOBOI
padore.



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

4.2

JIMH3EI ¥ OITUYECKHUE
npuOOpHI

bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Ypoxk TBOpUECTBa
«3a cTpaHuLaMU
y4eOHUKOBY»

4.3

Pasnoxenune Oenoro ceera B
CIICKT]

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

DCTeTUUECKOe
BOCTIMTAHUE -
dbopmupoBanue
OTIPEICTICHHOTO
ACTETUYECKOTO
OTHOIIICHHS
YyeIoBeKa K
JICICTBUTEIILHOCTH,
H3y4aeM paayry,
KaK TIPOSIBJICHUE
JIMCTIEPCHH,
OTKPBITOM
HproroHom.

Hroro no pazneny

15

Pasznen 5. KBanroBblie siBJIeHUSA

5.1

I/ICHYCKaHI/IC H IIOTJIOICHUC
CB€Ta aTOMOM

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

[IposBnenue
MHTEpeca K
UCTOPUU U
COBPEMEHHOMY
COCTOSIHUIO
POCCUICKOM
¢du3nveckoil HayKu.

5.2

CTpOeHI/Ie ATOMHOTO Apa

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

DKOJOTUYECKOE
BOCIIHTAHHUE:
pelieHue 3aaad ¢



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

IKOJIOTHYECKUM
COJICpKaHHEM,
0o0CyxeHue
METOJIOB IS
YTHIIU3AINH,
nepepaboTKH U IS

NaJIbHEUIIIETO
HCIIOJIB30BAHUS
paJIMOaKTUBHBIX
OTXOJIOB
bu6mmoreka [JOK
5.3 SlnepHble peakuu 7 1
ep peaxi https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBTOpUTENILHO-00001IIAI0 NI MOTYJIb
O0CO3HaHHE
LIEHHOCTH
(U3HYECKOI HAyKH
KaK MOII[HOTO
IToBTOpenue 1 0000IIEHNE HHCT eHTa
6.1 coze )II()aHI/IH Kypca pu3uku 3a 9 2 bubmorexa HOK no3Hzl}fI:I;1 Mupa
' p P https://m.edsoo.ru/7f41a4a6 pa,
7-9 knacc OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaXKHEUIIIEH
cocTaBJsIonieit
KYJIBTYpbI
Uroro mno pazueny 9
OBILIEE KOJIMYECTBO HACOB I10 102 97

[TPOTPAMME



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




IHHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Hcnoan3oBanue
o0opynoBanusi
TP

®du3nKa — HayKa O IPUPOJIE.
SBnenus npupoIbl

Ucnonn3oBanue
000py1I0BaHUS
TP

dusznueckue IBICHUS

dusnyeckue BeJMYUHEBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpa U
JlaT4yuKa TemMieparypbl”

Hcnons3oBanme
000pyI0BaHUS
TP

MeTo1bl HAy4YHOTO MO3HAHMUSL.
Onucanne GU3NIECKUX SIBJICHUM
C TIOMOIIIBIO MOJIeNei

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

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: JaTBbHOCTD MOJIETA
IapuKa, MymeHHOTo
TOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJbllie BhICOTA ITycKa'

Crpoenue BemectBa. OnbITHI,
JI0Ka3bIBAIOIIUE TUCKPETHOE
CTPOEHUE BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

bub6mmoreka [{OK

8 Alpmiceriue 1aCTHL BeliecTsa https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI IO
9 HAOJIOJICHUIO TETUIOBOTO
pacIIupeHus Ta30B»
10 ArperatHble COCTOSIHUS
BEIllECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHUM BoJibI. O000IIIeHHE TIO bubnuorexa [JOK
pazaeny «llepBoHavanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH BEIIECTBA»
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE M HEpAaBHOMEPHOE Bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [JOK
13 Ckopocts. EuHuIEL ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuet nytu u BpeMeHu bubnuorexa [JOK
IBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — mepa bubnuoreka [JOK
UHEPTHOCTH TeJ https://m.edsoo.ru/ff0a0c10
IInoTHoCTH BemecTBa. Pacuer
16 Macchl 1 00beMa Tea 1o ero bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JIaGoparopHas paboTa
17 «OrnpeneneHune MIOTHOCTU
TBEPAOTO TENA»
18 Pemenue 3ama4d no teme bu6mmoreka [JOK

"[TnoTHOCTE BemecTBa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak xapakTepucTUKa

19 B3aumoiecTBus Ten. Cumia
ynpyrocTd. 3akoH ['yka
JlaboparopHas paboTa
«M3y4eHne 3aBUCUMOCTH
20 pactsoxerus (aedopmariim)
MPYKUHBI OT TIPHIIOKEHHOM
CHJIBI»
21 [[SABnenue Tarorenus. Cuia
TSHKECTH
CBs13b MEXTY CHIION TSKECTH U
22 Maccoit Tena. Bec Tema. Pemmenue bubmorexa HOK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuna tsokectn"”
Cuna TsoKecTH Ha
23 IJIaHETaX. q)I/I3I/I‘I:(§<}II/Ir: ' bubmmorexa [TOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTHKH TIJIAHET
bu6mmoreka [JOK
24 Hsmeperie ciul. Jlunavomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmotera [JOK
https://m.edsoo.ru/ff0a1778
CrnosxeHue AByX Cul,
26 HaIpaBJICHHBIX 10 OJTHOM bubmuoreka [JOK
npsiMoii. PaBHoaelicTByrO1Iast https://m.edsoo.ru/ff0ala70
CHII
97 Pemenue 3agau mo reme
"PaBHoaelicTByOMIas cui”
28 Cuna tpeHus u e€ Buabl. TpeHue bubnmoreka [JOK

B IMPUPOJAC U TCXHUKE

https://m.edsoo.ru/ff0alb9c



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

29

JIaboparopHas paboTa
«I/ISy‘-IeHI/Ie 3aBUCHUMOCTH CHUJIbI
TPCHUSA CKOJIBXKCHUA OT CHUJIBI
JAaBJICHUSA U XapaKTepa
COIPUKACAIOIINXCS
MMOBEPXHOCTEIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUIIBI

31

Pemenue 3agau no remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue cn, «CUIb»,
«PaBHOACHCTBYIOIIAS CHIDY

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas padoTa 1o remam:
«MexaHHuecKoe IBKEHUE,
«Macca, IIIOTHOCTEY», «Bec
tenay, «I'paduueckoe
n3zoopaxenue cum, «Cuiab»

33

JlaBnerune. CriocoObl
YMEHBILICHUS U YBEITUICHHUS
JTABJICHUS

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

34

JlaBiieHue ra3a. 3aBUCUMOCTD
JaBJIECHM ra3a oT 00bEMa,
TEMIEPATYPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2376

35

[Iepenaua naBieHus TBEPABIMU
TeJIaMH, )KUJKOCTSIMH U ra3aMu.
3akou ITackans

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

I[aBJ'IeHI/Ie B XKMJIKOCTH M Ira3c,
BBI3BAaHHOE JICHCTBHUEM CHIIBI
TSAXKCCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

Pemenue 3aay mo teme

HWcnonb3oBanue

37 «/laBneHne B KUAKOCTH U ra3e Bubnnotexa LIOK 000pynOBaHUS
A ' https://m.edsoo.ru/ff0a2826 pyA
3akon Ilackams» TP
bu6mmoreka [IOK
38 Coo0
OODIAMOIIHECH COCY P! https://m.edsoo.ru/ff0a2970
. bubnuotexa [JOK
39 r
MAPABITMHCCIIH Tpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuHeBoi
KA IKOCTHEIN HAacocC
a1 ATmocdepa 3eMiu U IPUYHHBI €€ bubnuorexa [JOK
CyILECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmocdepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnuoreka [JOK
napienus. OnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 JIaBJIICHUS OT BBICOTHI HaJ Brbmaorexa LJOK
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
Bapomerp-anepon.
45 ATI;mcq)ep HoepnaBIJIIeHI/Ie Ha Brbmaorexa LJOK
P https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
46 Pemrenue 3amay mo reme "
AtMocdepHoe naBneHue"
JlelicTBUE KUJIKOCTHU U Ta3a Ha
47 nor €HHOE€ B HUX TEJIO bubmorexa LIOK
124 ' https://m.edsoo.ru/ff0a3276
ApxumesnioBa cuiia
48 JIaGoparopHas paboTa bubnuorexa [IOK

«OHpel[eJ'IeHI/IC BBITAJIKMBAIOIIEH

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

CWJIBL, JEMCTBYIOLIEH HA TEIO,
MIOTPYKEHHOE B KUAKOCTH)

JlaboparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTA

49 Beca Tella B BOJIC OT 00bEMa bubmorexa HOK
. https://m.edsoo.ru/ff0a3514
MOTPYKCHHOU B )KHUJIKOCTh YaCTH
Tema»
bu6mmoreka [IOK
S0 Hnasarme rex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
"KoHncTpynpoBanue apeomerpa
o1 WY KOHCTPYUPOBAHUE JIOJKH U
OTpeieNIcHuE €€
rpy30n0abEMHOCTH"
Pemrenue 3agad mo remam:
«IInaBanue cynos.
52 Bo3sayxormutaBanuey, «JlaBnenue bubnmorexa [IOK
B https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJI, JKUJIKOCTEH 1
ra3oB»
KonTtponbHas paboTa o teme
53 «/laBrenue TBEpABIX TEN,
JKHUJIKOCTEH U Ta30B»
bubmuoreka [JOK
>4 Mexaritieckas padora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MomHOCTs. EAMHAIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM IIpH

noaséMe 1o Jiectaurne"



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

57

[IpocTeie Mexanu3msl. Peryar.
PaBHOBECHE cuil Ha ppiyare

58

Pbruaru B TexHuke, ObITY U
npupoje. Jlaboparopuas pabota
«HccnenoBanue ycinoBuit
pPaBHOBECHS pbIUara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agau no reme
«YCIOBUS paBHOBECHS pblUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadpunuent nonesnoro

e CTBUS MeXaHH3Ma.
JlabopaTopHnas pabota
«M3mepenue KII/] HaknoHHOM
IIJIOCKOCTH

0.5

61

Pemenne 3agau mo teme "Pabora,
mortHocTh, KITI"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas Heprusl.
Kunernueckas u noTeHuuampHas
SHEprus

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

63

3aKoH COXpaHCHUA
MEXaHH4YeCKOM QHCPIun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT T10 TEME
"DKCIIEpUMEHTAIbHOE
onpeieieHue U3MEHEHUS
KHUHETHYECKOMN U TTOTEHIIMAJIbHOMN
SHEPTUM MPU CKaTbIBAHUU TeElla
110 HaKJIOHHOM IJIOCKOCTH"

65

KoHnTponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHS»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

66 PaboTa ¢ TekcTamu 1o Teme 1 bu6mmoreka [{OK
"MexaHnndeckoe IBrxeHue" https://m.edsoo.ru/ff0adee6
PaboTa ¢ TekcTamu 1o TemMe

67 "JlaBieHHEe TBEPABIX TEII, 1 Bubmrorexa OK

. " https://m.edsoo.ru/ffOa4ffe

JKHUIKOCTEHU U Ira30B

68 Pabora ¢ Texctamu 1o Teme 1
"PaboTa. MomHoCTh. DHEprus"

OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HUcnonb3oBanue
Ne uudposbie
Tema ypoka Kontpoabubie | IIpakTuyeckue odopynoBaHus
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI TP, necubie
pecypcsl
KJIACChI
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPHUH U UX OTIBITHBIE https://m.edsoo.ru/ff0a5256
TIOITBEPOK ICHUSI
2 Macca u pazMep aTOMOB U 1
MOJIEKYI
Monpenu TBEpIOTO, KUAKOTO U
3 az000pa3 opo CO(,: OSTHUIA 1 bubmmorexa [TOK
r HOT TOSIHUIA
P https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHEe CBOMCTB TBEPOTO,
AKUAKOTO U ra3000pa3HoOro
4 COCTOSIHUH BeIlleCTBA Ha OCHOBE 1
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuun
5 Kpucrannuueckue u amopdHbie 1 bubnunoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KaUJUIAPHOCTb. 1 bubnunoreka [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmIMpeHne u cxaThue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b 1
TEMIIEpATypPhl CO CKOPOCTHIO



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

TCIIJIOBOT'O IBMXKCHUSA YaCTHUIL

9 Buyrpennss sneprusi. Crioco0bl bubnuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTrUU https://m.edsoo.ru/ff0a5c60
10 B Bbu6manorexa [IOK IIeuka moxomHas,
Wbl TEIUIONEPEIaYun
P https://m.edsoo.ru/ff0a6412 [<OBPHK .
TCIIJIOU30JIAIIUOHHBIN
VYpoxk-koupepeHius MepHasi JieHTa.
"TIpaKkTHYECKOE MCIIOJIB30BaHIE NopratneHas
11 TEIJIOBLIX CBOMCTB BEIIECTB U bubmmorexa [IOK METeoCTaHLMA
https://m.edsoo.ru/ff0a65c0
MaTEPHAJIOB B IEIIAX
sHeprocOepexxenus" IIpodeccus-
arpouHXEHEeD.
12 KomnuectBo TemnoTrl. Y aeiabpHas bu6mmoreka [{OK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpaBHEeHHE TEIJIOBOTO OajlaHca.
13 Temioo0MeH U TEIIIOBOE bubmiorexa LHOK
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGoparopHas padorta
" patop P Hcnonp3oBanue
UccnenoBanue siBaeHUst bu6mmoreka [JOK
14 000pyI0BaHUS
TeII000MeHa ITPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98 TP
XOJIOJIHOW U TOpsideit BObI" ’
MOpTaTHUBHAS
METEOCTAHIUSA
Pacuer koJanM4YecTBa TEIIOTHI,
15 HEO0OXO0IUMOTO ISl HATPEeBaHMUSI
TeJa U BBIACTSIEMOTO UM MPHU
OXJIaXKIECHUU
JlaGoparopHasg padora Hcnonp3oBanue
" PaTOPHaz b . bubnmoreka [JOK
16 Omnpenenenue yaenbHOM obopynoBaHus

TEMJIOEMKOCTH BemecTsa"

https://m.edsoo.ru/ff0aébb0

TP, ITanatka
TYpUCTHYECKAs
C TCHTOM,

KOBPHK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TETJIOU30JISIIUO
HHBIH,

CHETrOCTYIIBI

17

DHeprus TOIIMBA. Y JebHast
TEIJIOTa CTOPAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

Ileuka moxoaHas



https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpACBaHUE
KPUCTAIJIMYECKUX TeJL. Y IeTbHast
TEIUIOTA IJIABJICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a71d?2

19

JlaboparopHas paboTa
"Onpenenenne yaenbHOM
TETUIOTHI TIJIaBJICHUS Jiba"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y enpHas Temiora
napooOpa3oBaHus U
KOHJEHCAIIUU. 3aBUCUMOCTD
TEMITepaTyphbl KUTICHHS OT
aTMOC(hepHOTO JTaBJICHHS

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

22

BrnaxnocTs Bo3ayxa.
JlabopaTopHas pabota
"OnpeneneHne OTHOCUTEIbHOM
BJIAKHOCTH BO311yXxa".
[Ipodeccus- mumuoparop.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

TeHT HaBec
TYPUCTUYECKUI

23

Pemenue 3amau Ha onpesiesieHne
BJI&YKHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO

Cropanus. IIpodeccus-
MOHTaKHUK
CEIBCKOX035UCTBEHHOTO
000pyI0BaHUsI.

25

KIIJI TeryoBoro ABUrarTess.
TennoBble ABUTATENN U 3aIIUTA
OKpYKaroLenl cpeibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
MPEBPAILECHUS SHEPTUU B



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

TCIUIOBBIX IIpOoLECCax

27

[ToaroroBka Kk KOHTPOJBHON
pabote 1o Teme "TeruioBsie
siBJIeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUM
BelecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponsnas pabora o teme
"TemnnoBsle sBIIeHUS. V3MeHeHNE
arperaTHbIX COCTOSIHUM
BeliecTBa"

bubmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tei. J{Ba pona
ANEKTPUIECKUX 3apPsII0B

30

Ypok-uccienoBanue
"DnexTpu3anus Tea UHAYKIUEN U
MPU CONMPUKOCHOBEHUM"

31

B3anmopaerictBue 3apsoKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TIOJIE.
Hanps»keHHOCTB JIEeKTPUYECKOTro
nosist. [IpuHnmn cynepno3unuu
ANEKTPUYECKUX TOJIeH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTAPHBIN 3apsil.
Crpoenue aToma

34

IIpoBOAHUKY U TUAIEKTPUKH.
3aKOH COXpaHEHHUs
ANIEKTPUYECKOT0 3apsijia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenne 3ama4d Ha MIPHUMCHCHUC

bu6moreka [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

CBOMCTB 2JIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/ff0a90cc

DNeKTpUUYECKUi TOK, yCI0BUS

bu6mmoreka [{OK

3 322;33?;2??;?aHCTOqHHKH https://m.edsoo.ru/ff0a95a4
37 JlefcTBUS 2IEKTPUUYECKOTO TOKA bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenopanue "JleiictBue
38 AIIEKTPUYECKOTO OIS Ha 1
MIPOBOJTHUKHU U IUDJIEKTPUKH"
39 DIEKTpUYECKUN TOK B METaJUIAX, bubnuorexa [JOK
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas LEMb U €€
COCTaBHbIE YaCTH
Cuna Toxka. JlabopaTopHas Ucnonb3zoBanue
41 pabota "H3mepenue u 0.5 BH6J_IHOTeKa LOK 000pyI0BaHUS
PeryMpOBaHHe CHITbI TOKa" https://m.edsoo.ru/ff0a8bd6 TP,
AEKTPOJIOO3UK
CBEPJIMJIbHBII
CTaHOK
HaCTOJILHBIMN,
T (OBATBHBIN
CTaHOK, CTAaHOK
TOKapHBIi
DNeKTpUUeCcKOe HaIpsHKeHHE. VoA 30BaHHe
Bonbt™merp. JIaboparopHas bubnuoreka [IOK
42 Gota "M 05 https://m.edsoo.ru/ff0agetd | COOPYACBAHHA
pabota "U3mepenue u ps://m.edsoo.ru/ff0a9% TP
perylnupoBaHuE HaNPSHKEHNA "
ComnpoTuBieHHE TPOBOJHHKA.
43 VY nenbHOE CONMPOTUBICHUE bubmorexa LOK

BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

44

JIaboparopHas paboTa
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTHUBIICHUS ITPOBOTHUKA OT
€r0 JUTMHBI, TUTOIIA M
MOTIEPEYHOTO CEUYCHUS U

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



https://m.edsoo.ru/ff0aa738

Marepuana"

45

3aBHCHUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
y4JacTKa Lenu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa44a

46

Jlaboparopuas pabora
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
PE3UCTOPA U HATIPSIKECHUS HA
pe3ucrope"

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

Ucnonn3oBanue
000pyI0BaHUS
TP

47

TlocnenoBaTenpHOE U
MapauieTbHOE COCTUHCHUS
MIPOBOTHUKOB

Ucnonn3oBanue
000pyI0BaHUS
TP

48

JlabopaTopHas pabota
"IIpoBepka npaBuia ClIOKEHUS
HanpsHKEHUW pu
MOCJIEIOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOpPOB"

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

49

JlaGopaTopHas paboTta
"IIpoBepka npaBuia AJisi CUIIbI
TOKa P MapajieTbHOM
COCJIMHEHUH PEe3UCTOPOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

Ucnonabp3oBanue
060pyoBaHUS
TP

50

Pemenue 3amau Ha IIPUMCHCHUC
3akoHa Oma AJI pa3jIndHOIro
COCAMHCHUA ITPOBOIHUKOB

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

51

Pabora 1 MOIIIHOCTH
ANEKTPUYECKOT 0 TOKA. 3aKOH
Jxoynsa-Jlenna

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



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

JIaboparopnas paboTa
"Onpeznenenue paboOThI U

bu6mmoreka [{OK

52
MOIIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEeKTPUUYECKUE LIETTH 1
53 MOTPEOUTENN DIEKTPUUECKON bubnuorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "DIeKTpUYeCKue
bu6mmoreka [{OK
54 3apsibl. 3apsHKEHHBIE Tela U UX
N . https://m.edsoo.ru/ff0abd2c
B3anMoeiicTBus. [locTosTHHBIIM
AIEKTPUYECKUN TOK"
KonTtponsHas padoTa o Teme
"DJIeKTpUUECKUE 3apsAabl.
P P bu6mmoreka [JOK
55 3apsoKeHHBIC Tela H UX
. . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTosHHBIM
AJIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MArHUTHI, UX
B3aUMOJIEICTBUE
57 VYpoxk-uccnenosanue "M3yuenue bubnunoreka [JOK
M0JIEH MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJie. MarautHoe Kommac
bu6mmoreka [JOK
58 noJjie 3eMJIM U €ro 3HAUeHHUE IS
https://m.edsoo.ru/ff0acOba
KU3HU Ha 3emiie
OmneiT Opcrena. MarautHoe nosie
Hcnonb3oBanue
IEKTPUYECKOTO TOKA bubnuorexa [IOK
59 obopynoBaHus
MarsuTtHO€ 10J1e KaTyIIKHU C https://m.edsoo.ru/ff0acld2 TP

TOKOM



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

[TpumeHeHue EKTPOMArHUTOB B
texHnuke. JlaboparopHas pabota
"N3yuenue necTBus
MarHUTHOTO TIOJISI Ha TIPOBOTHUK

¢ rokoM"IIpodeccus-urxeHep-
MEXaHUK CEJIbCKOr0 XO35ICTBA.

0.5

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

61

DNEeKTPOABUTATENH TOCTOSTHHOTO
ToKa. Mcrons3oBanue
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabora "KoHcTpynpoBanue u
n3ydeHue paboTsl
aneKTpoaBuraresns"

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

MoOunbHas
iatopma uinu
Po6oTu3npoBaHHbII
MaHHITYJISITOP

62

OnbiTel @apanes. 3aKoH
ANIEKTPOMArHUTHOW MHTYKIIUH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CrocoOsr
MOJIyYEHUS IIEKTPUUECKOH
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX HCTOUYHUKAX
SHEPruu

64

[ToaroToBKa K KOHTPOJIBHOM
pabote o Teme "DIeKTpUIECKUE
Y MarHUTHBIE sIBJIEHUA"

65

KonTponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbBIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acbh14

66

Pa0ora ¢ Tekcramu 110 Teme
"TermnoBble siBiacHUSA"

bu6moreka [JOK
https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PaGota ¢ Tekcramu 1o Teme

67 "IToCcTOSTHHBIHA NMEKTPUIECKUN 1 Brbmiorexa LIOK
| https://m.edsoo.ru/ff0acdc6
TOK
68 PaboTa ¢ TekcTamu 1o TemMe 1
"MarauTHEIC SBICHHS"
OBHIEE KOJIMYECTBO YACOB I10O 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HUcnonb3oBanue
Ne uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue odopynoBaHus
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI TP
pecypcsl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema otcyera.
bu6mmoreka [IOK
2 OTHOCHUTENHHOCTH 1
https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBHYKCHUS
3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnnorexa [JOK
JNIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMoIMHEITHOE
4 newkenne. CpenHsis u 1
MTHOBEHHAsl CKOPOCTh
[Ipsimonunelinoe
5 ABHOYCKOPEHHOE JBUKEHUE 1 Eubmorexa HOK
P JOROp ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JIBHYKCHHSI. 1
I'paduk ckopocT
JlaGopaTopHas pabota
7 "Onpenenenne yCKOpEeHHUs Tela 1 1 bubnunoreka [JOK
IIPU PABHOYCKOPEHHOM JIBJKEHUH https://m.edsoo.ru/ff0adb18
110 HAKJIOHHOW MJIOCKOCTH"
8 CBoOoHoe nagenue Tei. OMmbIThI 1

Tanmunes



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

PaBHOMEpHOE IBUKEHHUE 110
okpyxHoctu. Ilepron u gacrora

bu6mmoreka [{OK

o oOpamienus. JInHeliHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 LlenTpocTpemMuTenbHOE
YCKOpEHHUE
11 [lepsriii 3axkon HetoToHa. Bektop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHonelicTByIOIIAs CUla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnnorexa [JOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnuorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cnra ynpyroctit. 3axoi I'yka https://m.edsoi.I ru/ff0aeca2
16 Pemenue 3agaud mo reme «Cuina
YIPYTOCTH»
JlaGopaTtopHnas pabota
17 «Oan;zLeJII;HI/Ie ];)KGCTKOCTI/I Bubmmorexa LIOK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubmuoreka [JOK
18 Cira Tperis https://m.edsocI)J.: ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OnpzueHZHne an(p(pnuneHTa Bubmmorexa LIOK

TPEHUs CKOJIbXKEHU"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Pemrenue 3aga4 mo reMme "3aKOHBI

bub6mmoreka [{OK
21 Hrrotona. Cuna octu. Cuiia
" yupyr https://m.edsoo.ru/ff0afb8e
TPECHHUS
Cuna TsSKeCTH U 3aKOH
22 BCEMHUPHOTO TATOTEHUS Bubnnorexa LIOK
P ' https://m.edsoo.ru/ff0af044
Yckopenue cBOOOTHOTO MaACHUS
VYpok-koHpepenmus "JIBmxenue
23 TeJ BOKPYT T'PABUTAIMOHHOTO
uentpa (ConHevHast cucrema).
lamakTukn"
Pemenne 3amau no teme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO Bubmmorexa LIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 ITepBasi kKocMuUecKasi CKOPOCTb. bubnuorexa [JOK
HeBecomocTth 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHONW
26 TOYKH. AOCOIIOTHO TBEPIOE TEIO. bubnuoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BpAIllCHUS
27 MowmeHT cuibl. LleHTp TshKecTH
28 Pemenue 3agau no reme "MomeHT bubmuoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOU
" bubnuoreka [IOK
29 pabote no Teme "MexaHndeckoe
. N https://m.edsoo.ru/ff0b0408
nBUKeHue. Bzaumopeiicteue ten
KonTtponsHas pabota o Teme
" bu6morexa LIOK
30 Mexanuueckoe JBUKEHUE.

B3aumonetictue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc tena. VIMiyibe cumsl.
3aKOH COXpaHEHUS UMITYJIbCA.

bu6mmoreka [{OK

Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE
Pemenne 3amag mo treme "3akoH bu6mmoreka [{OK
32
COXpaHEHUs uMIysbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexannyeckas pabora u bubnuorexa [JOK
MOIITHOCTH https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH ¥ CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopnast pabota
«OmnpeneneHne pabOThI CUIIbI
36 TPEHUS NIPU PaBHOMEPHOM
JBYDKEHUU TeJa MO
TOPU30HTAJIBHONW TOBEPXHOCTH
37 CBs3b 3HEpruu 1 paboThI.
[ToTeHumanbHas SHEprus
38 Kunernueckas sneprus. Teopema bubnuoreka [JOK
0 KMHETUYECKOU SHEprun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS HEPrUH B
MeXaHUKe
40 JlaGopatopHas pabota «M3yuenue bubnuoreka [IOK
3aKOHA COXPaHECHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBHKEHUE U €T0 bu6mmoreka [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojebaHusl. bubnuorexa [IOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Brinyx1eHHBIE KOJIeOaHus.
Pesonanc

https://m.edsoo.ru/ff0b20f0

43

MareMaTnuecKkuii U NpyKUHHBIN
MAasITHUKH

44

Ypok-uccienoBaHue
«3aBUCHUMOCTH TIEpHOJIa
KOJIeOaHUM OT KECTKOCTH
IIPY>KUHBI ¥ MAaCCBI Ipy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEprum npu
MEXaHUYECKUX KOJIEOaHUIX

46

JlaGopaTtopHnast pabota
«OmpeneneHue 4acToThl U
neproia KoJieOaHui PyKUHHOTO
MasiTHHKA»

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MEPU0Ia
KoJIeOaHUH Tpy3a, IM0ABEIICHHOTO
K HUTH, OT Macchl Ipy3a»

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

48

Mexaandeckue BoJIHBI. CBOMCTBA
MeXaHUYECKUX BOJIH.
[IpoaoabHBIC U TTOTIEPEYHBIE
BOJIHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeHus
"MexaHn4ecKHe BOJIHEI B
TBEpAOM Tene. CelicMuueckne
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)KCHHE 3BYyKa



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccienoBaHue
"Habnroenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.

AKyCTHUECKUI PE30HAHC

53

VYpoxk-koupepenius "YapTpa3Byk

1 uH(pa3ByK B IPUPOJIE U
TeXHHUKe"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHON
pabote mo Teme "3aKoHBI
coxpaHeHus. MexaHndyeckue
KoJieOaHUs ¥ BOJTHBI"

bubmmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas padoTa o tTeme
"3aKOHBI COXpaHEHHUSI.
MexaHnuveckue KojaeOanus u
BOJIHBI"

56

BHCKTpOMaFHI/ITHOC II0JIC.
BHCKTpOMaFHI/ITHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

Hcnons3oBanue
000pyI0BaHUS
TP

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-konpepenus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIs
COTOBOI1 cBs3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yuenne
CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

Hcnonb3oBanue
060pynoBaHUS



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

C IIOMOIIBIO MOOWILHOTO
tenedona"

TP.

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JJIUHBI
3JIEKTPOMArHUTHOM BOJIHBI

61

DneKTpoMarHuTHas pupoIa
cBeta. CKOPOCTh CBETA.
BousiHOBBIE CBOMCTBA CBETA

bubmmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
[IpssMmonmHenHOE
pacpoCTpaHEHHE CBETA.
3armenust Comnuia u JIyHbl

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaXEHHUsI CBETA. 3epKalia.
Pemenue 3aga4y Ha npuMEeHEHUE
3aKOHA OTPAKEHMsI CBETa

bubmmoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBeta. 3aKOH
MIPEJIOMJICHHUS CBETa

bubmmoreka [JOK
https://m.edsoo.ru/ff0b3aea

65

[TonHoe BHYTpEeHHEE OTpaKEHUE
cBeta. Mcnonb30BaHue MOTHOTO
BHYTPEHHETO OTPaKCHUS B
OTNITUYECKUX CBETOBOIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTopHas pabota
"UccneqoBaHue 3aBUCUMOCTH
yria MpeIoMJICHHs] CBETOBOTO
Ty4a OT yrJia MaJeHus Ha TPaHUIEe
"BO3/1yX-CTEKIIO

nn

67

VYpoxk-koHpepeHuus
"Ucnoap30BaHuE ITOJTHOTO



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS

CBsI3b"
bu6mmoreka [{OK
68 JIuna3el. OnTUvecKas Cuiia JINH3bI httos://m.edsoo.ru/fOb3f2c
69 [TocTpoenue n3obpaxeHuit B bubnuorexa [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota
70 "Onpenenenre GOKyCHOTO bubnuorexa [JOK
pacCTOSIHUA U ONTUYECKOMN CUITBI https://m.edsoo.ru/ff0b4206
cobuparorei JTMH3bI"
Ypok-KoH HITHS
71 "CI))ETI/I‘I(;CI?I/TS ?‘II/IIII{SOBBIC Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOa7e
npubops"”
79 I'na3 kak onmTuyeckas cucrema. bubmuoteka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "JledexTbr
3penus. Kak coxpanuts 3penue"
Pa3noxxenue 6enoro ceera B
74 cnektp. OnbiTel HetoTOHA. bubnuoreka [JOK
CrnoxeHue cneKTpalbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jucnepcus cera
JlaboparopHas padoTa "OnbITHI
0 Pa3Nio’KEHUI0 OEIOro CBETa B
75 CIIEKTP U BOCHPHSTHIO LIBETA Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MPeIMETOB MPHU UX HAOTIOACHUN
yepe3 1IBETOBbIe (QMILTPHI"
76 Ypok-npaktukyM "BoHOBbIE



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

CBOMCTBA CBETA: IUCIIEPCHUS,
uHTepdepeHus U qudpaxus”

OmnsiTel Pesepdopna u

bu6mmoreka [{OK

77
IUIaHETapHasi MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma
bopa
Hcnyckanme u noraolieHne cBeTa
79 aTOI\Z/OM KBauTeI HH;Heﬁanme bubmorexa HOK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmronenune bubnuorexa [JOK
CIEKTPOB HCITyCKaHusA" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUOLI bubmmorexa [TOK
s A https://m.edsoo.ru/ff0c1672
82 CrpoeHue aTOMHOTO siApa. bubnuorexa [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHBIE pEeBpaICHUS. bubnuoreka [JOK
H3zoTormr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau no reme: bu6mmoreka [JOK
"PagnoakTuBHbBIC TpEBpalcHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon momypacnana
Ypok-koH(pepeHus
86 "Ppa I/IO&K’EEIBI:-IH: HU3JIy4YEeHUS B bubmorexa LOK
8 i " https://m.edsoo.ru/ff0c2126
MPpUPOJIE, MEAUILIHE, TEXHUKE
SnepHble peaknu. 3aKOHEI
87 C(flx paHeHlle 3aH;I OBOTO U bubmotera [JOK
p P https://m.edsoo.ru/ff0c1c58
MaccoBOTI'0 YHCeEN
88 DHeprusi CBsSI3U aTOMHBIX sIJIEP. bubnmoreka [JOK

CBsI3b MacCHI U OHCPTHUU

https://m.edsoo.ru/ff0cld7a



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

89

Pemrenue 3agad mo reme
" nepHble peakuun”

90

Peakuuu cunTe3a u AeneHus
snep. cTouHuky sHEprun
ConHua u 3B€311

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

91

VYpoxk-koudepenuus "AnepHas
sHepreTuka. /lercTBus
PaaMoaKTUBHBIX U3ITYyYeHUN Ha
YKUBbIE OpraHU3Mbl"

92

[ToaroToBka Kk KOHTPOJIBHOU
pabote 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHuTHHIE BOJIHBI.
KBanToBBIC ssBIICHHS"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanToBbIe siBieHUS"

94

[ToBTOpEHME, 060OIICHNE.
JIaboparopHble pabOThI IO KypCy
"BzaumonaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHME, 00OOIICHNE.
Pemienue pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"TennoBkle nporecch”

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEenue, 060061IEeHNE.
Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 33124 110 TEME
"KIIJI TermioBbIX aBurareiacii”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22



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

[ToBTOpenue, oboOIICHNE.

97 Pemenne pacyeTHbIX U 1 bubnuorexa [JOK
KadyeCTBEHHEIX 3a7a4 I10 https://m.edsoo.ru/ff0c2b30
TEeMe
"KIIJ anexkTpoycTaHoBOK"
IloBTOpEHME, 0000IICHHE.
98 "CBeT(f)BI)Ie SIBJ'IGHI/II;II" 1 1 bubmiorexa HOK
https://m.edsoo.ru/ff0c2c52
[ToBTOpEnue, 06001IEeHNE.
99 PaboTa ¢ TekcTaMu 1o Teme 1 bubmorexa HOK
https://m.edsoo.ru/ffOc2d6a
"3aK0oHBI COXpaHEHUS B
MexaHuke"
[ToBTOpEeHME, 0OOOIIEHNE.
100 Pa60Tzf c TGI:CTaMHHiIO TeMe 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2e82
"Konebanus v BOIHBI"
[ToBTOpEeHME, 060OIIECHNE.
101 PaboTa ¢ TekcTaMu 1o TeMe 1 bubmotera [JOK
https://m.edsoo.ru/ff0c3044
"CBeTOBBbIC BJICHHS"
[ToBTOpEHME, 06OOIIECHNE.
102 PaGora ¢ TekcTamu o Teme 1
"KBanToBas u siepHas pusuka"
OBIIEE KOJIMYECTBO HACOB 102 97

ITOITPOI'PAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

®usuka, 7 knacc/ Ileppimkun A.B, O011ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO "JI[PODA"

®dusuka, 8 xknacc/ Ileppimkun A.B, O6111ecTBO C OrpaHUYEHHOM
OTBETCTBEHHOCTHIO "J[PODA"

®dusuka, 9 kinacc/ [epsimkua A.B.,I'ytauk E.M.,O011ecTBo ¢ orpaHuYeHHON

O0TBEeTCTBEHHOCTHIO "J[PODA"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/collection EcrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTBI
— ®usuka: Komeknus Poccntickoro o01eodpa3oBaTeIsHOr0 opTaia
http://experiment.edu.ru OTkpeIThIi KouteK: Or3nka

http://www.physics.ru DaeMeHThI: TONYJISPHBIN CaiiT 0 (yHIaMEHTAIbLHOM
HayKe

http://nano-edu.ulsu.ru BupTyaibHBIi METOIUUECKHI KAOMHET YUUTEIS (PUBHKH
u actpoHomuu: caut H.H. ['omynunoun

http://www.gomulina.orc.ru BuptyaibHblii pu3mar-Kiacc: 00ImeropoacKon canT
CapaTOBCKUX yUUTEICH

http://www.fizmatklass.ru BupryansHsiii (hOHT €CTECTBEHHO-HAYYHBIX U
HaydHOTeXHUYeCKUX 2(PexToB «IpdexTuBHas husukar
http://fiz.1september.ru EcrecTBenHO-Hay4Has 1mKoaa ToMCKoro
HOJUTEXHUYECKOTO YHUBEPCUTETA

http://ens.tpu.ru

3anumaresnbHas u3uka B BOMpocax v oTBerax: cat B. Enpkuna
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IIpunosxenune k padoyeii nporpamme

Onucanue OLHCHKHU MPEIAMETHBIX PE3YJbTAaTOB II0 NIPEAMETY «Dusnka»

7 xnacc
Ne | TIpoBepsiemble yMeHUsA/TIIaHUPYEMbIE pe3yabTaTtel | @opma ouenuBanus | Ilpumepnas
n/m JaTta
MIPOBEICHUS
1. YMeHue ucnosib30BaTh MOHATUSA: Qu3mdeckue u | Tect CenTs0pb
XMUMMUYECKUE SIBJICHMSI, HAOIt0/IeHHE,
9KCHEPUMEHT, MOJEINlb, THUIOTe3a, EAUHULBI
(bu3UIeCKuX BEIIMYMH, aToM, MOJIEKYIIA,
arperatHble  COCTOsSIHHS  BemlecTBa (TBEpOE,
KHUJIKOE, Ta3000pa3Hoe).
2. | YMeHHe WCIONB30BaTh TOHATHSA: MexaHwdeckoe | Tect OxkTs16pB

NBWOKCHHE  (paBHOMEpHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAEKTOPHS,
paBHOelcTBYIOast cwi, neopmanus (ympyras,
MJIACTUYECKasi), HEBECOMOCTh, COOOIIAIONIUECS




COCY/IBI.

Ymenue  paznuuarth  sBieHus  (auddyswusd,
TEIJIOBOE JBMKEHUE YACTHI] BEIIECTBA).

CamMmocrosTeapHas
pabota

CenTs0pb

YMeHue pasnduarh — SBJICHUS ~ PAaBHOMEPHOE
ABHUIKCHUC, HCPABHOMCPHOC IABUKCHUC, MHCPLUA,
BSaHMOHeﬁCTBHC TCJI, paBHOBCCUC TBépILI)IX TCII C
3aKPEIUIEHHON OCBIO BpAILICHMUS.

CaMmocrosTeapHas
pabota

OxTs0pb

YMeHue pa3inuarh SBJICHUS Ilepefada JaBiICHUs
TBEPABIMU  TEJIAMM, IKUAKOCTAMU U TIa3aMmy,
aTMocgepHoe JIaBJICHUE, IUTABaHUE Te,
MPEBPALLEHUS ~ MEXaHWYECKOM  JHEpruu) 1o
OIIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (U3NYECKOE
SIBJICHUE

DKCrepuMeHTaIbHbIE
3aJIaHHs

SIuBapp

YMeHue pacnio3HaBaTh IPOSIBIEHHE H3YyYEHHBIX
(u3nyecKux SIBICHUHA B OKpYKaIOLIEM MHUpPE, B
TOM 4ucie (U3NYECKUE SBJICHUS B NPUPOJE:
MIPUMEPHI ABHKEHUS C Pa3IMUYHBIMU CKOPOCTSMU B
JKUBOW W HEKHMBOW NPHUPOAE, IEHUCTBHE CHIIBI
TpeHHUsI B TPUPOAE M TEXHUKE, BIHUSHUE
aTMOC(EepHOro JaBJICHHUsS] Ha JKUBOM OpraHusMm,
IJIaBaHUE pbIO, pblYard B TeEJE€ YelIOBeKa, IpU
9TOM TEpeBOJAUTh MPaKTUYECKYl0 3ajady B
y4eOHY10, BBIACIATH CYIIECTBEHHBbIE CBOWCTBA
(mpu3HaKy) PU3NYECKUX SIBJICHUH.

VYeTHbI onpoc

OxTs0pb

YMeHue onuchiBaTh U3yYEHHBIE CBOMCTBA TEN U
(dbu3uvecKkue SBICHUS, WCIONB3Ys (PU3NUECKHE
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA,
BpeMsl, TyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA
YIOPYTOCTH, CHJIA TSDKECTH, BEC TeJla, CUjla TPEHUS,
naBiaeHue (TBEpPHOro Teda, JKUIKOCTH, Trasa),
BBITAJKUBAIOIIAs CHJIa, MEXaHW4YecKas padora,
MOIIHOCTh, IUIEYO  CHJIbI, MOMEHT  CHIIBI,
KO3(pPHUIMEHT TOJIE3HOTO NEUCTBUS MEXaHH3MOB,
KHHETHUYECKass W TOTCHI[MAIbHAS JHEPrus), Npu
OTNMCAaHUU TIPABWIIBHO TPaKTOBaTh (U3HUUCCKUI
CMBICIT UCIOJIb3YEMbIX BEIMYUH, UX 0003HAUYCHUS
U eIUuHUIBI (U3HYECKHX BEIMYWH, HAaXOJUTh
(GbopMyIbl, CBSI3BIBAIOIIME TaHHYI (PU3UYECKYIO
BEIMYMHY C JPYI'MMH BEIUYMHAMHU, CTPOUTh
rpaduKy M3Y4EeHHBIX 3aBUCUMOCTEH (hHM3MUECKUX
BCJIMYMH.

JlaGopaTtopHas
pabora

Hos6ps,
JIeKaophb,
arpesnb

YMeHue XxapakTepru30BaTh CBOMCTBA Tell,
(bu3nyeckue sIBIEHUS U MPOLIECChI, UCTIONb3Ys
MIpaBUJIa CJIOKEHUS CHII (BIOJIb OJHOM MPsIMOIL),
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHs pblyara (6J0Ka), «30J10TO€
MIPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHS
MEXaHHYECKOM SHEPrHH, IPU ITOM JIaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aITUCHIBATh

YceTHBIT onpoc

®espanb




€0 MaTCMATUICCKOC BhIPAXKCHUC.

YMmenue  OOBACHATH  (U3WYECKUE  SIBIICHUS,
MPOIECChl U CBOWCTBA TEJ, B TOM YHCJE U B
KOHTEKCTE CHUTyalluil IPaKTUKO-
OpUEHTUPOBAHHOT'O XapaKTepa: BBISBIATh
MPUYNHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH
0o0BsicHeHUE U3 1-2 JIOTHYECKUX MIaroB ¢ OMopoi
Ha 1-2 wW3yYeHHBIX CBOWCTBA (PU3UIECKUX
SIBIICHUH, ¢buznyecknx 3aKOHa 170071
3aKOHOMEPHOCTH.

VYceTHBII onpoc

B teuenue
roja

10.

YMmenne pemats pacu€rHble 3amaud B 1-2
NEWCTBUS, WCIONB3YS 3aKOHBI H  (HOPMYIIHI,
CBSI3bIBAIOIINE (PU3MUECKUE BETMYMHBI: HA OCHOBE
aHalM3a YCIIOBUS 3a/1a4d 3aIllMCBIBATh KpPaTKOE
YCIIOBHE, TOACTABIATh (PU3NUECKUE BEITMYMHBI B
dbopMynBl M TIPOBOAWTH PACYETHI, HAXOIUThH
CTpaBOYHBIC JAHHBIEC, HEOOXOIUMBIE ISl PEUICHHUS
3aa4d, OIEHHWBATH PEATTMCTHYHOCTH MOJIYICHHOM
(bM3UYECKOI BEITMYMHBI.

IIpakTuKyMBI 11O
PELICHHIO 3a1a4

OxTs0pb,
neKkaopsb,
MapT, Mau

11.

YMeHue pacro3HaBaTh MHpPOOJIEMBI, KOTOpHIE
MOXHO pCHIuTh HOpH [IOMOLIN q)HSquCKI/IX
METOAOB, B OIIMCAHHUU HCCJIICJOBAHUS BBIACIATH
IIPOBEPSIEMOE MIPEIOI0KEHNE (runotesy),
pa3nuuyatb M HMHTEPIPETUPOBATh IOTYYEHHBIN
pe3ynbTaT, HaXOJUTh OMIMOKM B XOJE€ OIBITA,
JIeTIaTh BBIBOJIBI IO €r0 PE3YJIbTaTaAM.

OKCIepUMEHTAIIbHbBIE
3ajaHus

B teuenue
rojaa

12.

YMeHue mnpoBOIUTH ONBITHI MO HAOIIOJCHUIO
bu3uYecKuX SBICHUN WM (U3UYECKUX CBOMCTB
TeJ: (dbopmynupoBarth poBepsieMble
MPENNoNIOKEeHHUs, coOuparb  yCTaHOBKY U3
MPEI0KEHHOTr0 000pYIOBaHMs, 3aIHCHIBATH XOJ
ombiTa U (POPMYIUPOBATH BBIBOJBI; BBITIOJIHSTD
MpsIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MacChl
Tena, o00bEMa, CHIBI U  TEMIEpaTypel C
WCIOJIb30BAHMEM  QHAJIOTOBBIX U LHU(PPOBBIX
npuOOpPOB, 3aMKChIBaTh MOKa3aHUS MPUOOPOB C
y4€TOM 3aJaHHOM a0CONIOTHOM MOTPEIIHOCTH
HU3MEPEHHUI.

OKCIepUMEHTAIIbHbBIC
3aJaHus

B Teuenue
roaa

13.

YMeHue NnpoBOJUTH HUCCIEAOBAHUE 3aBUCHUMOCTH
ONHON (U3MYECKONW BEIMYMHBI OT JPYrod cC
HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUI
(3aBUCHMOCTH TYTH PaBHOMEPHO IBHXKYILETOCS
TeJla OT BPEMEHU JBUKEHHUS Te€Jla, CUJIbl TPEHUS
CKOJIbKEHHUSI OT Beca Tella, KauyecTBa 0O0pabOTKH
IIOBEPXHOCTEN TEN U HE3aBUCUMOCTH CHJIbI TPEHUS
OT IUIOIIAJAX CONPUKOCHOBEHHUSI TEN, CHUJIbI
YIPYroCT! oT YIUIMHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CUIIBI OT 00BEMA TOTPY:KEHHOM
YacTU TeJla U OT IUIOTHOCTU IKUIKOCTH, €€
HE3aBHCHMOCTH OT TUIOTHOCTH Tela, OT TIIyOUHBI,

JlaGopaTopHubie
padoThI

OxkTs0pB,
JlexaOps,
MapT, anpeb




Ha KOTOPYIO IIOIPYXKEHO TEJIO, YCIOBHM TUIaBaHUS
T€J, YCIOBUH paBHOBECHS pbluara U OJIOKOB,
y4yacTBOBaTh B IUIAHMPOBAHUM  Yy4e€OHOTO
WCCIIeIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJIHSTH
W3MEpEeHUs, Cleqys MNPeajoKeHHOMY IUIaHy,
(bukcupoBaTh pe3ynbTaThl MOJTYYEHHOMN
3aBUCHUMOCTH  (PU3WYCCKMX BEJIMYUH B BHJC
MPEJIOKEHHBIX TaOMUI] W TpaduKoB, JeiaTh
BBIBO/IBI 10 PE3YJIbTaTaM MCCIICIOBAHUS.

14.

YMeHue TpoBOJUTH KOCBEHHBIE H3MEPEHUS
(u3HUYeCKUX BeTMYHH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO Tela, Cujla TPEHUA
CKOJILXKEHUS, TaBJICHUE BO3/IyXa, BHITAJIKUBAIOIIAs
cuia, JCHCTBYIOIIAs HA MOTPYKEHHOE B KUJIKOCTh
Ten0,  KOIPPUIMEHT  TOJIE3HOTO  JIEHCTBUS
MPOCTHIX MEXAHU3MOB), CIEAYS MPEATOKEHHOMN
WHCTPYKIIMU: TP BBIIOJIHGHUW  U3MEPEHUI
cobnpath OIKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAYECHUE NCKOMOM BETMYUHEI.

Jlaboparopublie
paboTsl

Hos6pp,
MapT,
anpesb

15.

YMenune cO0Ir0IaTh TpaBuiia TEXHUKHA
Oe3omacHOCTH Tpu paboTre ¢ J1abopaTOpPHBIM
000pyTIOBaHHUEM.

HaoOmronenue

B teuenue
rojaa

16.

YMeHue yKa3plBaThb  NPUHUUIBI  JACHCTBUS
NpUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETD, JMHAMOMETD, coobmaronmecs
COCY/IbI, OGapomerp, pblyar, IO IBMKHBIHN
HETOABM)KHBIN OJIOK, HAKIOHHAS IIO0CKOCTb.

VYeTHbI onpoc

B teuenue
roma

17.

YMeHue XapakTepu3oBaTh NPUHUMIBI ACHCTBUS
M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB
C Oomopol Ha uX omnucaHus (B TOM YHCIE:
MOAIIUITHUKHY, YCTPOMCTBO BOJIOIIPOBO/A,
TUIPaBIMYECKUN Tpecc, MaHOMETpP, BBICOTOMED,
MOPLUIHEBOM HACOC, apeoOMeTp), UCTONb3ys 3HAHUS
0 CBOMCTBax  (U3MYECKUX  SBJICHUH |
HEO0OXOUMBbIE busznueckue 3aKOHBI u
3aKOHOMEPHOCTH.

VYcTHbI onpoc

B teuenne
roja (mo mepe
U3Yy4eHUs
puOOPOB)

18.

YMeHue - OpUBOIUTH  HpUMEpPHl  (HAXOIUTh
UHOOpMAIIMIO O TpPUMEpax) IMPAKTHIECKOTO
WCIIOJIb30BAHUS bu3nvecKux 3HAHUHT B
MOBCETHEBHOM  KW3HM Il OOECIeUeHHs
0e30macHOCTH TIpU oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU  YCTPOMCTBAMH,  COXpaHEHHS
3I0POBbSI U COONIOJCHHUS HOPM SKOJIOTHYECKOTO
TOBEACHUS B OKPYXAIOIIEH CpELE.

VYcTHbIN onpoc

B teuenune
roma

19.

YMeHue OCyIIECTBIATh OTOOP  HCTOYHHUKOB
uHpopmanuu B VIHTepHETE B COOTBETCTBHU C
3alaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIIUXCAd 3HAaHUM W NyTéM  CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(POPMALHIO,
KOTOpasl sIBJIIETCS MPOTUBOPEUYNBOM

CooOmmenns

Jexabps,
amnpenb




Ne [IpoBepsieMble yMEHUS/TIIAHUPYEMbIE ®opma ouenuBanus | [IpumepHas
pe3ylIbTaThl Jara
IIPOBEACHUS

WJTU MOJKET OBITh HEJTOCTOBEPHOM.

20. | YMenue  wcmosib3oBaTh  npu  BeIMOHEHHH | CooOmeHus Jexadps,
yaeOHBIX 3aJlaHui HAyIHO-TTOMYJIIPHYIO arpeInb
JTUTEpaTypy (bu3nIecKoTo CoJiepKaHus,

CIPaBOYHBIE MAaTE€PHAJIbI, PECYPCHI CETH
Wurepuer, BianeTs npuéMaMy KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpa3zoBaHuss WHPOPMAIIMA U3 OJTHOU
3HAKOBOM CHUCTEMBI B IPYTYIO.

21. | Ymenwue co3zaBaTh COOCTBEHHbIE KpAaTKUE CooOmenus, Jexabpp,
IIUCbMEHHBIE U YCTHBIE COOOIEHHs HA OCHOBE 2—3 | MPOEKTHI ampesnb, Mai
HWCTOYHUKOB MH(pOpMaIuu GU3nIecKoro
COJIEpXKaHUs, B TOM YHCIIC MTyOJIMYHO JIeaTh
KpaTKHe COOOIICHUS O pe3ysIbTaTaxX MPOEKTOB WUIIH
y4eOHBIX UCCIEA0OBAHUM, TIPH 3TOM TPAMOTHO
HCMOJIb30BATh U3YYCHHBIN MOHATUIHBIN amnmapar
Kypca (hU3HKH, COMPOBOXKIATh BHICTYIUICHHE

MPE3CHTAINEN.
22. | YMeHue TpU BBITIOJHEHUH Y4eOHBIX MpOeKToB U | KosnekTuBHbIE JlexaOpsb,
HCCIAEAOBAaHUN  pacmlpenensaTh O0O0S3aHHOCTH B | IPOEKTHI arpeb

rpynne B COOTBETCTBUUM C IIOCTABJICHHBIMU
3ajJjayaMM, CJEIUTh 3a BBINIOJIHEHHWEM IIJIaHa
IEWCTBHUI, aIeKBaTHO OILEHHBAThL COOCTBEHHBIMH
BKJIAJ B JIEATEIIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAS
MHEHUE OKPYKAKOIIUX.

8 xnacc




YMeHHre UCII0Ih30BaHus ITOHIATHI: TESII0BOC
JBU>)KEHUE aTOMOB M MOJIEKYJI, HACBILLICHHBIN 1
HEHACBIIIEHHBIN NIap, TEMIIEPaTypa, BHYTPEHHSIA
SHEPrus.

VYeTHBII onpoc

CenTs0pb

YmMmenue Ppas3iiniaTh TCIJIOBLIC SABJICHH,
arperaTHbl€ COCTOAHUA BCIICCTBA

VYeTHBII onpoc

CenTs0pb

YMeTb XapakTepu3oBaTh IPUHIIUIBI JICHCTBHS
W3YYCHHBIX  TIPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOM HAa MX OMHUCAHHS (CHUCTEMa
OTOIUIEHUS IOMOB, OpHU3, TEPMOC)

VYeTHBII onpoc

Cents0pb

YMeTh aHAIM3UPOBATH 3aBUCUMOCTh
TEMIIEpaTyphl TEJIA OT CKOPOCTH ABUKEHUS €T0
MOJIEKYJI, TaOJIIMYHBIE JaHHbIE, TPaPUK
IIJIABJICHUS, OTBEPACBaHUs, KAIICHNUS,
HarpeBaHusl.

Tect

OxTs10pb

yMeTB paCCqI/ITBIBaTB KOJIMYECTBO TCIIIIOTHI,
HE00X0IMMOE JUTsl HArPEBAHUS TEJIa WITH
BBIJICIISIEMOC UM HpI/I OXJIAXKACHHUH,
BBIICIIAOIICCCS HpI/I KpI/ICTaJ'IJ'II/ISaIII/II/I,
HE00X0IMMOE JUTsI PEBPAIICHUS B TIap
JKUIKOCTH 000 MacChl;

CamocrosTenbpHas

pabora

OxTs0pb

YMeTb HaXOAUTh YACIBbHYIO TEIJIOEMKOCTh
BEIIECTBAa, HCCICA0BATh SIBJICHUS TEINIOOOMEHA
MPU CMENIMBAHUM XOJIOJHOMW U TOpsYEi BOIbI

JlaGoparopubie
paboThI

CeHTs0pB-
OxkTs16pb

VYmeTs BBITIOJIHATH IIPSAMBIC HN3MEPCHUA
OTHOCHTEIBbHON BIAKHOCTH BO3yXa

[IpakTnueckas
pabora

Hos6ps

YMeTh XapakTepu3oBaTh MNPUHIUIBL JEHCTBUS
W3YYEHHBIX  NpUOOpOB  H TEXHUYECKUX
YCTPOMCTB € OMOPON Ha MX OMHCAaHUS (TapoBast
TypOMHA, TBUTATENh BHYTPEHHETO CTOPAHUs)

VYcrHblii onpoc

Hos6pn

YMeTh OCYIIECTBIIATh MOUCK HH(POpPMAIUU
¢usnueckoro conepxkanusi B MHTepHeTe, Ha
OCHOBE UMEIOILIUXCS 3HAHUM U MMyTEM CPaBHEHUS
JOTIOJIHUTEIbHBIX MCTOYHUKOB BBIJICIISTh
uHdopManuio, KOTOpast ABJISIETCS
MIPOTUBOPEUYUBOI W MOKET OBITH
HEJI0CTOBEPHO;

CooOmmenunst

Jlexabpb

10

VYMmerp pemarbh pacu€THble 3amaud B 2-3
JEUCTBUS, MCIIOJIb3YS 3aKOHBI M (POPMYIIHI,
CBSI3BIBAOIIINE dusnueckue BEJIMYMHBI,
MIPOBOJUTH PAcU€Thl U CPAaBHUBAThH MOJIYYEHHOE
3Ha4YeHHe (PU3NYECKON BEJIMYMHBI C U3BECTHBIMU
JAHHBIMU IO TeMe « T emIoBbIe SIBICHUS.

KoHnTponbHas
pabota

JexaOpb.




11

YMmeTh OOBSICHSTD: B3aHMOJICHCTBHE
3apsKEHHBIX TEJ U CYLIECTBOBAHHE JIBYX POJOB
AIEKTPUYECKUX 3aPSIOB; MIEKTPU3ALHUIO TEN IPU
COIIPUKOCHOBEHUH; oOpa3oBaHue
MOJIOKUTEIBHBIX U OTPULIATENBLHBIX HOHOB;
YCTPOMCTBO CYyXOI'0 TaJlbBAHUYECKOIO AJIEMEHTA;
OCOOCHHOCTH JJICKTPUYECKOTO TOKA B METaJIIaX,
HAa3HAYCHHE UCTOYHUKA TOKA B AJIEKTPUUECKON
ICeIH; TCIUIOBOC, XMMHYSCKOE M MarHUTHOC
JIEMCTBUS TOKA; CYILIECTBOBAHUE MPOBOIHUKOB,
MOJIYIIPOBOJHUKOB U JUIJIEKTPUKOB HA OCHOBE
3HaHUM CTPOEHHUS aTOMaA.

Tect

Jexabps-

SHBapb

12

YMeTh COCTaBIATh CXEMBI SJIEKTPUUECKUX LIeTIen
C  TOCIE[OBAaTEIbHBIM U  MAPAJICIbHBIM
COEJMHEHUEM OJJIEMEHTOB, Da3jindas YCIOBHbBIE
0003Ha4YeHHsI PIIEMEHTOB AJIEKTPUUECKUX IIeTei;
YMETh HaXOJUTh CONPOTUBJICHHE, HANIPSDKEHUE U
CHJIy TOKa B IIETIH.

JlaboparopHblie
paboTsl

SHBapse-
¢deBpaib

13

YMeTh UCIoJIb30BaHUE NOHATUI: 3JIEMEHTAPHBIN
JNEKTPUYECKUN 3apsf, DJIEKTPUYECKOE TOJIE,
NPOBOJHUKMA W JUIJIEKTPUKH, IOCTOSIHHBIN
AJIEKTPUYECKUN TOK.

VYeTHbI onpoc

deBpanb

14

YMeThb pa3nuvarh SBICHUS: DJIEKTpU3AIUs Te,
B3aMMOJEICTBUE 3apsiioB, JNEUCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE.

Tect

deBpatib

15

YMeTh ONMCHhIBAaTh M3YyYEHHBIE CBOWCTBA TEJN U
(u3uYecKue SBJICHHS, HCIOJB3YS (PU3NUECKHE
BEJIUYHHEI: ANEKTPUIECKOE HaIpsHKEHUE,
COTIIPOTHBIICHUE MIPOBO/THHKA, yAeTbHOE
CONIPOTHUBIICHHUE BEIIECTBA, pabOTa U MOITHOCTh
ANEKTPUIECKOTO TOKA

CaMmocTosaTeNnnrHas
pabora

Mapt

16

YMeTh OCYIIeCTBIIATh MOUCK HH(POpPMAIUU
¢usnueckoro conepxkanusi B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCA 3HAHUI U MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX UCTOYHHUKOB BBIJICTISTH
uHdopManuio, KOTOpas SBIISETCS
MIPOTUBOPEUUBOM WIH MOJKET OBITh
HEJIOCTOBEPHOM.

CooOmienne

Mapt

17

YMeTh pacno3HaBaTh MPOSIBICHUE H3YyYEHHBIX
(GU3NYeCKUX SBICHUI B OKpYXarolleM MHUpe, B
TOM 4Hcle (pU3MUECKUE SIBIECHUS B NPHUPOJIE:
IEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiH, Jpei( MoJIt0CoB, pojib MarHUTHOTO
IoJIsL JUIsl SKU3HM Ha 3emile, MOJIAPHOE CHSHUE,
[P 3TOM IEPEBOIUTH INPAKTHUECKYIO 3a/ady B

Tect

Maprt




y4eOHyIo.

18

YMeTh co37aBaTh COOCTBEHHBIC MUCHMCHHBIC M
KpaTKhue  yCTHbIE  cooOmeHus,  o0oOmas
UHPOpPMAIMI0O U3 HECKOJIbKUX HCTOYHHUKOB
(GU3NIECKOTO CONepPIKAHUS.

Coo01renns

Arnpenb

19

YMeTh XapakTepu3oBaTh NPHUHLMUIBI JIEHCTBUS
W3yYEHHBIX  NpPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUSI
(amnepmerp, BOJIbTMETP, CUETUHK
ANEKTPUYECKOMN JHEPIUy,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI,
HarpeBarebHbIE ANEKTPOIPUOOPHI ,
ANEKTPUYECKHE TPEAOXPAHUTENH, HCIOJIB3YS
3HaHMUSI O CBOMCTBaX (U3NYECKUX SIBICHUU U
He00XoIuMble (PU3HUECKHUE 3aKOHOMEPHOCTH.

IIucemenHbIl onpoc

Arnpenb

20

YMerp pemath pacu€THblE 3amadyn B 2—3
JCWCTBUS, WCIOJIB3YSl 3aKOHBI H  (POPMYIIHI,
CBSI3BIBAIOIINE dusmueckue BEJIMYMHBI,
MPOBOJIUTH PACUETHl U CPaBHHUBATH IMOJyYCHHOE
3Ha4YeHHEe (PU3MYECKOW BEJTMUUHBI C U3BECTHBIMHU
JTaHHBIMH TI0 TeMe «DIIEKTPUIECKHE SIBICHHUSY

KoHnTtponbHas
pabora

Arnpens

21

YMeTb TPUBOIUTH TPUMEPHI MPAKTUYECKOTO
UCTIONb30BaHUsl  (PU3MUYECKMX  3HAaHWUH B
MOBCETHEBHOM  JKM3HM Il oOecredeHus
0€30MacHOCTH TPU OOpaIlleHuH C MpudopaMu U
TEXHUYECKUMH YCTPOMCTBAMM.

VYcTHbI onpoc

Arnipenb

YMeTh TpHUBOAWTH TPUMEPHI MarHUTHBIX
SIBIICHHH, UCTIOJIb30BAHUS 3JICKTPOMArHUTOB B
TEXHHUKE U OBITY.

VYcrHblii onpoc

Anpenb

22

YMeTh XapakTepu3oBaTh MNPUHIUIBL JEHCTBUS
W3YYEHHBIX  NpUOOpOB  H TEXHUYECKUX
YCTPOMCTB € OMHOpPOM HA UX OINHUCAHUSA
(3MEeKTpOMAarHur, AJIEKTPO/IBUTATEINh
MIOCTOSIHHOTO TOKa).

VYcrHblii onpoc

Maii

23

YMeTh yCTaHaBJIMBATb CBA3b MCKAY
CYIICCTBOBAHHUEM QJICKTPHUYCCKOI'O TOKa u
MAarivuTHBIM IIOJIEM, CXOACTBO MCKAY KaTYIHKOﬁ
C TOKOM U MarHUTHOM CTpCHKOﬁ.

JlaGopaTopHas
pabora

Man

24

YMeTb co31aBaTh COOCTBCHHBIC MHUCHMEHHBIC U
KpaTKue  ycTHbIe  cooOmienus,  00oOmas
WHPOpPMAIIMIO U3  HECKOJIbKHX HWCTOYHUKOB
(bU3NYIECKOTO CONCPIKAHUS

CooOmmenns

Man

25

Pemats pacuétHble 3a1aun B 2—3 AeHCTBUA,
HCIOJIb3YS 3aKOHBI U (DOPMYITBI, CBSI3BIBAIOIIHE
(u3nUecKre BETMYUHBL, IPOBOJAUTH PACUETHI TIO
TeMe «INEKTPUUECKUE U MATHUTHBIE SBJICHUS

KoHTponbHas
paboTa

Man




26

YMeTh TpU BHITIOJTHEHUH Y4EOHBIX MPOCKTOB U
WCCIIeTIOBAHUI buznuecKux MIPOIIECCOB
pacmipeneniath  OOS3aHHOCTH B Tpymdme B
COOTBETCTBUU C TIOCTABICHHBIMU 3aJauyaMH,
CIEAUTh 3a BBINOJHEHUWEM IUIAHA JCWCTBUUA H
KOPPEeKTHpPOBaTh €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM BKIIAJ B JEATCIHHOCTH T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTH
pasperars KOH(IUKTHI

Brinonnenue
MIPOEKTOB

Maii

9 xiacc

Ne

[IpoBepsieMble yMeHUS/TITAHUPYEMbIE dopma OLIEHUBAHMS

pe3yNbTaThl

IIpumepHas nata
IIPOBEACHUS

YMeHue IIPUMEHSATH MOHATHUSA: | YCTHBIA OIIPOC

MaT€puajibHasd TOYKa, CHUCTEMa OTCYECTa,
TPACKTOPH, OTHOCHUTCIBbHOCTD
MCXaHUYCCKOIo ABMXKCHHA IIPU PCIICHUU
Ka4C€CTBCHHBIX 3aaa4.

CeHTs0pb.

YMeHue  xapakTepu3oBaThb  NPUHLMUIIBI | Y CTHBIM OMPOC

NeUCTBUSL ~ W3YYEHHBIX  NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HaA HX
omnucaHus (CIHUIOMETpP, JATUYUKH
TMOJIOKEHUSI, PACCTOSTHUS U YCKOPEHHUS).

CeHts16pb

YMmenue cTpouTh rpaduku u3zydeHHBIX | CaMocToATeIbHas

3aBUCHUMOCTeH  (U3MuUecKux  BeJIUYUH | paboTta

(koopAMHATBI OT BpPEMEHH), HaXOIUTh
bopmyIbl, CBSI3BIBAIOIILE OJIHY
(bu3MYECKyIO BEIHUUHY C IPYroi

CeHts16pb

Ymenue IPOBOIUTH uccienosanue | Jlaboparopnas pabota

3aBUCHMOCTEH (U3MUYECKUX BEIUYUH C
UCIIOJIb30BAHUEM  TIPSIMBIX  M3MEpPEHHMI
(3aBHCUMOCTB IIyTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBIDKCHUHT oe3
HayaJlbHOW  CKOPOCTH,  OIIpeJeliCHHue
KodpUIMEeHTa  TPEeHHUS  CKOJBbKEHUS,
ompeneneHue  KodpduuueHTa  TpeHHs
CKOJIbKEHUS )

Cobnronenue npaBuia TEXHHUKH

0€301acHOCTH npu pabote c
712a00paTOPHBIM 000PYJOBAHUEM.

CeHTs10pBb-
OxTs0pb

YMenue oObACHITh (I)I/I3I/I‘-IGCKI/IG SABJICHUA Tect
n IIpOLECCCHhI, HCIIOJIb3Ys 3aKOHbI
COXpPAaHCHUSA JSHCPIrMU W HMITYJIbCA, 3aKOH

OKTs10pb




BCGMI/IpHO Tro TATOTCHUA, HpI/IHI_II/IH
CYIIEpIO3ULIUN cui, MIPUHIAI
OTHOCHUTEIBHOCTH T"anunes, 3aKOHBI
HreroTona.

Ymenue MIPOBOTUTH KOCBEHHbBIE
W3MEpEHUs ¢buznyecknx BEJIMYHMH
(cpenHsisi CKOPOCTh M YCKOPEHHUE Tela Impu
PaBHOYCKOPEHHOM JIBU>KEHUMU. )
CoOumoienue paBUIIa TEXHUKH
0€30MacHOCTH npu pabote c
1a00pPaTOPHBIM 000PYAOBAHUEM

[TpakTrueckas padbora

OxTs0pb

YMeTp pemaTh 3aJaddl Ha TPUMEHEHHE
NOHATHS nMIyibca, 3CH.

CamocrosTenpHas
paboTta

Hos6pp

YMeHue pemarb pacy€THBIE — 3a/auu
(ommparommecss Ha cuctemMy U3  2-3
YpaBHEHHWII),  HCIOJNB3YsSd  3aKOHBI U
dbopmysbl, CBs3bIBaOIIUE  (DUUUECKUE
BEIMYMHBI 10 TeMe «MexaHndeckoe
NIBIDKEeHNE. B3anMonelicTBre Tel. )

KonTponbhas padora

Hos6pp

VYMenne MPOBOJUTH HCCIIEOBaHUE
3aBUCUMOCTEN 0 M3YYCHUIO 3aKOHa
COXPAaHEHHUS SHEPTHUH.

YMeTh MPOBOJUTE OTBITHI TI0 U3YUCHHIO
3aBUCHUMOCTD nepuoja Kos1e0aHmit
MPYXKUHHOTO MasgTHHUKA OT MaccChl rpy3a u
XKECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTY/Ibl MaJIbIX KOosieOaHu
Cobmonenue npaBuIIa TEeXHUKH
0€301MacCHOCTH npu pabote c
J1a00paTOPHBIM 000PYAOBAHUEM.

Jlaboparopubie
paboTHI.

JlexaOpsb.

10

Ymenue pasnuyarth SIBJICHUS:
KoJebaTenbHOE IBIKEHHE (3aTyXarolue u
BBIHYXJICHHbIE K0JIe0aHMs), PE30HAHC.

VYcrHblii onpoc

SuBapb

11

Ymets IPUMEHSTh HOHATUS:
MEXaHUUYECKUE KOJICOaHUS U BOJIHBI, 3BYK,
UHOPa3BYK U YIBTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI NPH PELICHUU
Ka4yeCTBEHHBIX 3a]1au.

VYcrHblii onpoc

SuBapb

12

YMeHue pemars pacu€THbIe — 3a/auyd
(omuparomuecs Ha cuctemy u3z  2-3
yYpaBHCHMI),  HUCIOJB3YS  3aKOHBI W
(dbopMyInbl, CBsA3BIBAaKOIIME  (PU3UYECKHE
BEITUYMHBI TI0 TeMe « 3aKOHBI COXpaHEHUSI.
MexaHnndeckue KoJeOaHus ».

KonTponbnas pabora

®deBpaib

13

YMeTh paznuuaTh OCHOBHBIE IPU3HAKH
U3Y4YEHHBIX ¢buznyeckux MOJIETIEH:
TOUEYHBIH MCTOYHMK CBETA, JIy4, TOHKas
JIMH3A.

YceTHBIT onpoc

Ddespanb

14

YMmenue pas3iiniaTth SBJICHHUA OTPAKCHHUC
3BYKa, HpHMOHHHeﬁHOC PacIpoCTpaHCHUC,

YceTHBIT onpoc

Maprt




OTpaKE€HHE U IPEJIOMIICHUE CBETA, IIOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA.

15

YMeHue CTpouTh M300paKeHHE B TOHKOM
JHH3E

CaMmocrosTeapHas
pabota

Mapt

16

YMeHue IIPOBOJUTH oIpeaeseHue
(OKYCHOTO pacCTOSHUS M ONTHYECKOU
CHJIBI  COOMpAromell JHH3BLOMBITEL  TI0
pasnokeHuto Oenoro cBera B CIEKTp U
BOCIIPUSTHIO I[BETAa TPEJAMETOB MpU UX
HaOJIOIEHUH Yepe3 BETOBbIC (PHIBTPHI"

Jlabopartopnast pabota

Mapt

17

YMeTh TPHUMEHSTh TIOHATHS: CICKTPHI
WCITYCKaHUsI U TIOTJIONIEHUs, albda-, OeTa-
U TaMMa-M3JIydeHUs, W30TOIbI, sAepHas
JHEepreTHKa.

YcTHbIi onpoc.

Arnpenb

18

YMeTh pa3znuyarth OCHOBHBIE IPU3HAKH
H3yYEHHBIX (buznueckux MOJIEIICH:
IUTAHETapHas MOJENb aToMa, HYKJIOHHas
MO/IeNIb AaTOMHOTO SI/Ipa.

VYeTHbI onpoc

Arnpens

19

YMeHne pemarb pacy€THbIE — 3aJa4u
(ommparommecs: Ha cucremy u3  2-3
ypaBHEHHI),  WCHOJNB3YySl  3aKOHBI |
dbopmysbl, CBS3bIBAaOIIME  (DUUUYECKHE
BEJIMYUHBI 110 TEME « DIECKTPOMAarHUTHEIC
BOJIHBL. KBaHTOBEIE SIBIICHHS.

KonTponbnas pabora

Mai

20

Ymenue CO3/1aBaTh COOCTBEHHbIE
coo0IIeHrus Ha OCHOBe HHpopmanuu wu3
HECKOJIbKUX HCTOYHHKOB  (DU3HUECKOTO
coJlepKaHus, MyOJIMYHO MPEACTaBIATh
pe3ynbTaThl IPOEKTHOI WIn
HCCIIEIOBATENIbCKON AeATEIbHOCTH

IIpoekt

Maii
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