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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o @Qu3nke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJIEHA Ha OCHOBE IOJIOKEHUH U TpeOOBaHWI K pe3yjpTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENIbHON NpPOrpaMMbl, NPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (eaepaabHON paboueii MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeOHoro npeamera « Pu3nkay.

ConmepxaHue mnporpamMmbl 10 (DU3MKE HANpaBlIeHO Ha (OpPMHUPOBAHME
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaroIMXCS M OpPraHU3alUI0 H3y4YEHUs
¢u3MKN Ha JAEITEIBbHOCTHON OCHOBe. B mporpamme mo (u3uke y4dMTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusauuu TpeboBanuit I'OC OO0 «
TUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3ylibTaTaM 00yUeHHs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[TporpamMma no (u3HKe ycTaHAaBIUBAET paclpeesieHue yueOHOro Marepraia
1o rojam o0ydeHusd (10 Kjaccam), MpeiaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTb
W3YyYCHUS T€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo Qu3uke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIIH YYUTEIO B CO3/IaHUU paboyeil mporpaMmbl IO y4eOHOMY MPEAMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U
SBJICHUN, HW3yYyaeMbIX XHUMHEH, OHONOrMel, acTpoHOMHUEH U (QuU3MUECKOI
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHOHAay4YHYI0 KAapTUHY  MHpa,
npenocTaBisieT Hawbosiee sCHbIe OOpa3lbl MPUMEHEHHS HAydYHOTO METO/a
MO3HAHMSI, TO €CTh CII0C00a MOJTy4eHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAyYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TIpeAroJiaraeT OBJIaJCHUE
CIICIYIOIMMHA KOMIIETCHTHOCTSMH, XapaKTEPHU3YIOIIMMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHMUS,

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPNPETHPOBaTh  JAaHHbIE M  HCHOJb30BaTh  HAay4YHbIE
JI0Ka3aTeJIbCTBA IS OJTyUYEHHUs BHIBOJIOB.

[lenn wusyueHuss (PU3NKA Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
ompenenensl B KoHmenmuu mnpenogaBaHust ydeOHoro mpenmera «dusmka» B
oOpa3oBaTenpHBIX oOpraHusauusx Poccuiickoit @expepanuu, peamu3yOIIMX
OCHOBHBIE 0011€00pa30BaTEeIbHbIE TPOrPAMMBI, YTBEPKAEHHOIN peIIeHHEM



Komnernn Munucrepcrsa npocemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [1IK4BH).
Hean udyyenus GpU3MKu:

MpuoOpEeTeHNE HWHTEpeca W CTPEMJICHUS OOYYaloOmMHUXCSd K HAyIHOMY
M3YUYCHHUIO MPUPOJBI, PA3BUTHE HUX HMHTEIUICKTyIbHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe TTO3HAHUS U (popMuUpoBaHUe
UCCJIEI0BATEIHLCKOIO OTHOIICHHUS K OKPY>KAIOITUM SIBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUSI KakK pe3yJjbTaTa HW3Y4YeHUs
OCHOB CTPOCHHS MaTepuu U (yHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHUE TPEACTABICHUA O POIU (U3UKU ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymymen
po¢heCCUOHAIBHON JIeSITETbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JajabHenIleMy 00y4YeHHIO B 9TOM HaIpaBJICHUH.

JlocTHKEHHME 3THX IIeJIeH MporpaMMmbl Mo (U3HKE Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIISAYIONINX 3a]a4.

npuoOpeTeHre 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX

npUOOpETeHHE YMEHUN OINMUCHIBATh U OOBSCHATH (DU3UYECKHUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJOB pEIICHHS TMPOCTEHINNX pacu€THBIX 3a7a4 ¢
WCITOJIb30BaHWEM (DU3UYCCKUX MOJIeNIeH, TBOPYECKUX | MPAKTHKO-
OPHECHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMI HAOIIOAATh MIPUPOIHBIC SBJICHUS M BBIMOJIHSATH OTIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIC HMCCJICAOBAHUSA C
HCITOJIb30BaHUEM N3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOTHl ¢ MH(pOpPMAIMER PU3NUECKOr0 COAEpKaHUs,
BKJTFOYAst HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKH, aHATIN3 U
KPUTUYECKOE OIICHUBaHUE NH(OPMAIUH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
¢ (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HenENo), B 8
kiacce — 68 gacos (2 yaca B Hepenio), B 9 kinacce — 102 gaca (3 yaca B Henesio).

[Ipennaraemseiii B mporpamMme mo Gu3MKe MepedeHb JabopaTOPHBIX padoOT u
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, yUUTEIb JIeJacT BEIOOP MPOBEACHUS
7a00paTOpHBIX PAabOT M OMBITOB C YYETOM WHAMBHIYAIBHBIX OCOOCHHOCTEH



06yqafonmxc;1, CIIMCKa 3KCIICPUMCHTAJIbHBIX SaﬂaHI/Iﬁ, nperaracMbiX B paMKax
OCHOBHOTI'O ITOCYJAapCTBCHHOI'O 5K3aMCHa I10 (bPIBI/IKe.

COAEP XAHUE OBYYEHUA
7 KJIIACC

Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPYKAIOLIEro Mupa.

®usuka — Hayka O mpupone. SBneHus npupoapl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEMIOBBIE, dJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckue BenuuuHbL. M3mepenue ¢usnyeckux BenuyuH. Dusznueckue
npudopsl. [lorpemnocts n3mepenuii. MexayHapoaHasi cucTeMa eIMHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HAayKd HW3Y4arT MPUPOLY.
EcTecTBEeHHOHAyYHBI METOJ IMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIIPOCA, BBIIBMXKEHHE TUIIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro aBieHus. Onucanue PU3NIECKUX SIBJICHUI C TOMOILBIO MOJIENEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue NpuOOpHl U MpoLeAypa NPSMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnwie padbomot u onvimel.
1. OmnpezeneHue UEHbI JEIEHUS Kbl U3MEPUTENILHOT0 Iprlopa.
2. M3mepenue paccTosTHUM.
3. M3mepenue 00bEMA )KUIKOCTU U TBEPAOTO TEJA.
4. OmnpeneneHue pasMepoB MajbIX Tl
5. M3mepenue temieparypsl NpU IOMOIIM >KMAKOCTHOTO TEPMOMETpPA H
JNATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus IO NPOBEPKE TMIIOTE3bl: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJIbllie BhICOTA
IyCKa.

Pa3nen 2. IlepBoHavyasibHbIe CBeeHUS O CTPOCHUM BellleCcTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBMIKEHHSI YACTHUI[ C
teMriepatypoii. bpoyHoBckoe aBuxeHue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN M TBEPIBIX
(KpUCTaIIMYecKux) Tell. B3auMOCBsA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHelX COCTOSIHUAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



HaGmronenue OpoyHOBCKOTO JBHXKCHHUSI.

Hab6mronenune nuddysum.

HaGnronenue  siBJCHUH,  OOBACHSIOMIUXCSA ~ NPHUTSDKCHHEM  HIIK
OTTAJIKUBAHHEM YaCTHI[ BEIECTBA.

Jlabopamopnvie padbomol u onvimeul.

1.

2.
3.

Onenka JAuamMeTpa aroMa METOAOM psAlloB  (C  MCHOJIb30BAHUEM
dboTtorpaduii).

OMnBITHI 1O HAOIIOJICHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

OnbIThl O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBH:keHHe M B3auMoOeiicTBHE TeJl.

Mexanuyeckoe ABMXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKECHHUE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JIBM)KEHUH. Pacdér mytu u
BPEMEHHU JIBUKCHMUSL.

SlBnenve wuHepuuu. 3aKOH MHEpUMH. B3anMoneicTBUME TeNn Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMWYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BelecTBa.

Cuita Kak XapakTepUCTHKaA B3auMoAcHCTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3MepeHune CWiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBJICHUE TATOTEHHS M CUia
TsokecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomasa cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IpUPOAE U TEXHUKE.

Hemoncmpauuu.

1
2
3
4,
5
6.

HaOmnroneHne MexaHn4ecKoro IBUKEHUS Tea.

N3mepenne ckopocTH MPSIMOIMHENHOTO IBUKEHUSI.
HabGnronenue sBieHust HHEPUUU.

Habmroienue n3sMeHeHnst CKOPOCTH NP B3aUMOICHCTBUU TETI.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBHUIO TEJL.

CrosxeHue cuj, HalpaBJIEHHBIX 110 OJJHON IPSIMOH.

Jlabopamopnwie padbomot u onvimel.

1.

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMXKEHMS (IIapHKa B KUJIKOCTH,
MOJIEJIH DJIEKTPUUYECKOTO aBTOMOOUJIS M TaK Jajee).

Onpenenenue cpegHell CKOPOCTH CKOJBKEHMSI OpyCKa WIM IIapuKa o
HAaKJIOHHOM IUIOCKOCTH.

OnpeneneHne IOTHOCTH TBEPIOTO TeEA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsikeHUs (aedopmariun)
MPY>KUHBI OT IPUII0KEHHOW CHUIIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBXKEHUS OT
Beca Teja U XapakTepa COMPUKACAIOMIMXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiienue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB.
JaBnenne. CriocoObl YMEHbIIICHUSI U YBENIMUEHUs JaBiieHus. JlaBneHue rasza.
3aBUCUMOCTH JIaBJICHHS raza oT 00bEéma, Temmneparypsl. [lepenaya naBieHus



TBEPABIMHU TEJIAMH, JKUIKOCTAMH M Ta3zamu. 3akoH [lackaina. IlHeBMaTmueckue
MaIIMHbI. 3aBUCHUMOCTh JABJICHHS KHAKOCTH OT TIIyOWHBI. ['mapoctaTuueckuii
napajaokc. Coobiaromuecs cocynbl. [ napaBirueckue MEXaHU3MBI.

AtMocdhepa 3emnn u atmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
BO3MyIIHONW 000youku 3emiu. OmbiT Toppuuenmu. M3mepenue atmochepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEPHOTrO JaBIEHUS OT BBICOTHI HaJl yPOBHEM MOPHI.
[TpuGops! 1151 3MepeHus: aTMOC(HEPHOTO TaBICHHUS.

JelicTBue KUIAKOCTH U raza Ha NOTpyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPaTypHI.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmiaromuecst cocyibl.

['mppaBnudeckuii mpecc.

[IposiBrienue nercTBUst aTMOC(HEPHOTO JaBICHMUS.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CHUJIBI OT 00BbEMA MOTPYKEHHON YaCTH
TE€JIa ¥ IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIAKOCTH.

8. YcioBuUE IUIaBaHUsA TeEJl: IUIABAHUE WIM NOTPYKEHUE TEJl B 3aBUCHUMOCTH
OT COOTHOIIEHUS IIJIOTHOCTEN Tela U JKUIKOCTH.

Jlabopamopnsie padbomol u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTb YAaCTH TEJNA.

2. OmnpeneneHue  BBITAJKUBAIOIIEW  CHUJIbI, JCWUCTBYIOIIEH Ha  Teo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MaCChI TEJIA.

4. OnbITBl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAIKWBAIOIIEH CHIIBI,
JEUCTBYIONIEH Ha TEJIO0 B JKUJIKOCTH, OT OOBEMa TOTPY>KEHHOW B
YKUJKOCTb YaCTH T€JIa U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKA U
OIIpeIeIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTH. DHeEpIrUs.

Mexanudeckast padboTta. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBumio
paBHOBecus pbruara. [lpuMeHnenune npaBuia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W TNOTEHUHAIBHAS  DHEPIHUS.
[IpeBpaliieHre 0OJHOTO BHIa MEXAaHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpayuu.
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1. IIpumepbl NPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomol u onvimul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NP PAaBHOMEPHOM ABM)KEHHUHU Tella
110 TOPA30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycaoBuil paBHOBECHS pblyara.
N3mepenne K11/l HaKIOHHOM IIJIOCKOCTH.

4. H3yuyeHune 3aKOHa COXpPAHEHUS MEXaHUYECKOU SHEPTUH.

8 KJIACC

Pa3neu 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OINBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TI0JIOXKEHHUS MOJIEKYJIIPHOKUHETUYECKON TCOPUH.

Mogenu TBEPIOTO, KHUAKOTO UM Tra3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJIEKYJIPHO-KUHETUYECKOU TEOPHH.
CmauuBaHNe U KallWJUISIPHBIE SIBJIEHUA. TEIUIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHYKEHUS
yactull. BuyTpenHssi 3Heprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH OSHEpruu:
TeIonepeaaya 151 COBEpUICHUE padoTHI. Bunpr TEIUIONEpEIayu:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, H3TyUYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjoBoro Oamanca. IlnaBnenue
OTBEPJICBAHNE KPUCTAUIMYECKUX BEUIECTB. YJe€ibHAs1 TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YiaenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHIEHHS OT aTMOC(EpHOro
JTABJICHUS.

BrnaxunocTts Bo3ayxa.

OHEpPrus TOIIMBA. Y IEJIbHAS TEMIOTA CTOPAHUSL.

[Tpuntuner pabotel TernoBbix asurateneit KIIJ[ TeruioBoro mBuraresns.
TeruioBple IBUTATENN U 3a1UTA OKPYKAOLIEH CPEIBI.

3aKOH COXpaHEHMS U MPEBPALICHUS YHEPTUH B TETUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOIO IBHKEHUS.

2. Habmonenue nuddysun.

3. HaOnronenue siBneHui cMauuBaHUs U KAWL PHBIX SIBJICHUH.

4. HaOmroieHre TenioBOro paciupeHust Tedl.

5. M3MeHeHue naBieHUs Ta3a NpU M3MEHEHUMH OOBEMA M HArpeBaHUU WIIU
OXJIAXKJICHUU.

[IpaBuiia n3mepeHns TeMnepaTyphl.
7. Bunel Tenonepenayu.

o



8. OxJjaxaeHue Mpu COBEpLUICHUU pabOTHI.

9. HarpeBanue mpu coBepIieHIN paOOTH BHENTHUMH CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGnronenue KumneHus.

12. HaGnroeHue nocTosiHCTBA TEMIIEpaTyphl MPH IIABJICHUU.

13. Moaenu TerIoBbIX ABUTATENCH.

Jlabopamopnwie padbomol u onvimal.

1. OnbIThI IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

2. OnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmnbITel IO HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPJIBIX TEIL.

4. OnpepneneHue AaBJIEHUS BO3AyXa B OaJIOHE MITPUILA.
OMnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUSI BO3JyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAXKICHHUS.

6. [IpoBepka runotes3sl JIUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA SKUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPaTypHhI.

7. HabGnioneHve wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tejda B pe3yibTaTe
Terionepeaayr U padboThl BHEUTHUX CHUJI.

8. HccnenoBaHue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJAHOU U
ropstue BOJIBL.

9. OmpeneneHue KOJMMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HArPEThIM METAUTMYECKUM ITUITUHPOM.

10. OnpeneneHne yaeiabHOU TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue nmpoliecca UCIapeHusl.

12. OnpenesieHre OTHOCUTEILHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIaBICHUS JIbJA.

Pasznen 7. DnexkTpuyeckue 1 MarHuTHbIE SIBJICHHUS.

OnekTpuzanus Teil. J[Ba poaa sieKkTpuueckux 3apsgaoB. BzaumopeiicTBue
3apspkeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXTY TEIaMU).

Onektpudeckoe mnoje. Hanpspk€HHOCTH 3nekTpudeckoro mnoiid. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuueckux 3apsioB. DJIEMEHTAPHBINA AJCKTPUUECKUN 3apsij.
Crpoenue aroma. [IpoBOOHUKHM W JUAIJICKTPUKU. 3aKOH  COXpPaHEHUS
AIIEKTPUYECKOT0 3apsija.

DONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOrO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUSI DSJIEKTPUUECKOTO0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax.

Onektpuueckas menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNpSKEHHUE.
ComnpoTuBiieHHE MPOBOJHUKA. YIeIbHOE CONMPOTHUBJIEHUE BellecTBa. 3akoH Oma



o ydactka uend. llocnepoBarenbHoe W mapajuiebHOE  COCIMHEHHE
ITPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoyms—JIeHna.
DIeKTPUYECKUE 1IeTTH U TTOTPEOUTENIN AJIEKTPUUECKO sHepruu B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTosiHHBIE ~ MarHUTHL.  B3auMMOJIEMCTBHE  IIOCTOSTHHBIX ~ MAarHUTOB.
MaruauTtHoe mose. MarHuTHoe moJjie 3eMJIM M €ro 3Ha4eHUE JJIs KU3HU Ha 3emile.
OnbiT  Opcrena. Mar"HuTHoe TMoJie  AJIEKTpUYECKOoro Toka. I[IpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. JI€HiCTBME MAarHUTHOTO OISl HA IPOBOJAHUK C TOKOM.
DNEeKTpOoJIBUTaTellb MOCTOSIHHOTO TOKa. Vcmonb3oBaHWe >JEKTpOJBUraTelicii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHre deKTpoMarHuTHOM MHAyKIuU. [IpaBusno Jlenna.
DJIeKTpOreHeparop. Cnoco0b1 MOJIyYCHUS BJIEKTPUYECKOMN SHEPTUM.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX dHEPTHH.

Hemoncmpauuu.

DJieKTpu3aus Ted.
JIBa posia 3EKTPUYECKUX 3aPAI0B M B3AMMOJCUCTBUE 3aPSIKEHHBIX TEII.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DJleKTpocTaTudecKasi MHIYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKHUX 3aPsIOB.
[IpOBOTHUKH U TUDIIEKTPUKHU.
MonenupoBanue CUIIOBBIX JIUHUAN 3JIEKTPUUYECKOTO TTOJIS.
M cTOYHMKHM NOCTOSIHHOT'O TOKA.
JIeliCTBHS 3IIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUH TOK B )KUIKOCTH.
. 'a30BbIH pa3psi.
. I3mepeHne cuiibl TOKa aMIIEpMETPOM.
. I3aMepeHnune 35IeKTpU4eCKOro HAPSHKEHHST BOJIBTMETPOM.
. Peocrar n Mara3zuH cOnpoOTUBIICHUM.
. B3anmoieiicTBrE MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXHOCTH Pa3AECICHUS MOJKOCOB MarHuTa.
. MopennupoBaHrE MAarHUTHBIX MOJIEH TOCTOSTHHBIX MArHUTOB.
. OneIT Dpcrena.
. MaruuTtHoe€ noJjie Toka. IIEeKTPOMarHur.
. JleicTBrE MarHUTHOTO TOJIsSI HA IIPOBOJAHUK C TOKOM.
. DJEKTPOABUTATEIb MOCTOSIHHOTO TOKA.
. UccnenoBanue siBIeHUS 3JEKTPOMArHUTHOW HHAYKIIHUH.
. OnbiTel @apanes.
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. 3aBUCUMOCTb HaNpaBJ€HUS WHIYKIHMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

25. DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padomel u onvimol.



OnbiTel 1O HAOMIOACHHUIO JJEKTPU3ALMM TEN HWHAYKIHUEH U MpH

COIPUKOCHOBEHUH.

2. HMccnepoBaHue HAEUCTBHUS DIEKTPUYECKOTO IO HA MPOBOAHUKH U
JTURJIEKTPUKHU.

3. COopka u npoBepka pabOThI AJIECKTPUUECKOM 1IETIH TOCTOSIHHOTO TOKA.

4. V3mepeHue u peryaupoBaHuE CUJIbI TOKA.

5. HM3mepeHue u peryJimpoBaHUe HANIPSKEHUS.

6. MccnegoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PEZUCTOpP, OT
CONPOTHBIIEHUS PE3UCTOPA U HAIIPSDKEHMS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh JJIEKTPUYECKOTO
CONPOTHUBJICHUS IPOBOAHUKA OT €ro JUJIMHBI, IUIOIIAAN ITONEPEYHOTO
CEUYEHUA U MaTepHaa.

8. IlpoBepka mnpaBmia CIOXKEHHS HANPSDKCHUM IPU  IOCIEA0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna I CWIBI TOKA IPU MAPAJUIEIBHOM COCIUHECHHUH
PE3UCTOPOB.

10. Onpezenenne padboThl ATEKTPUUECKOTO TOKA, UAYILETO YEPE3 PE3UCTOP.

11. OnpenesieHHe  MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIIEIAEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEll.

13. Onpenenenne KII/ narpeBarens.

14. MccnegoBaHMe MarHuTHOTO B3aMOJENCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yuyeHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IpU  HX
00BbEIMHCHUU U Pa3JICJICHUH.

16. MccnenoBanue ENCTBHS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJBI  B3aHUMOJECHCTBHUS
KATyIIKA C TOKOM M MarHuTa OT CWJIbl TOKa W HalpaBlIeHUs TOKa B
KaTyLIKE.

18. MI3yueHune neficTBUS MAarHUTHOIO ITOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHue padoThl AIEKTPOIBUTATENS.

20. M3mepenue KII/] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITBI IO MCCJIEIOBAHUIO SIBIICHUSA DJIEKTPOMArHUTHOW WHAYKLIMU:
WCCIICOBAHUE W3MEHEHHUM 3HAQUYEHUS M HAIPaBJICHUS HHIYKIMOHHOTO
TOKA.

9 KUIACC

Pa3nen 8. Mexannueckue siBJICHHUS.
MexaHudeckoe JaBWKeHHE. MarepuanpHas Todka. Cucrema oOTcyéTa.
OTHOCHTEIIBHOCTh MEXaHMYECKOTO JBWKCHHUSA. PaBHOMEpHOE MpsSIMOJIUMHEHHOE



nBrkeHne. HepaBHomepHOe npsiMoiuHEHOe BHKeHHE. CpelHsiss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHUKECHUM.

VYckopenue. PaBHOyckopeHHOe mHpsMONMHENHHOe aBMKeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABIKEHUE N0 OKpYyKHOCTU. Ilepron u yactora oOpalieHus.
JIuneiHas U yriioBas CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

[IepBsiii 3axk0H HproToHa. Bropon 3akon Herotona. Tpertuit 3akoH HerotoHa.
[IpyHIMT CYNIEPIIO3UIIUHU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUS CKOJIbKEHUS, CUJia
TPEHUS NIOKOSI, IPyTUe€ BUJIbI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TSATOTEHHS. YCKOpEHHE CBOOOJHOIO
nafgeHus. JlBwxkenue ruraer Bokpyr Comnpa. IlepBas kocMuueckass CKOpOCTb.
HesecoMocTh 1 meperpys3ku.

PaBHOBecue maTepuanbHON TOUYKH. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIIEHHON OChIO BpallieHusa. MOMEHT CHIIbL. LIeHTp TsKeCTH.

Nmnynsc tena. 3meHeHne ummyibea. IMITynbe cuibl. 3aKOH COXPaHEHHUS
UMITyJIbca. PEakTUBHOE ABMKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHIManbHas SHEprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbpHas SHEprus cxaTon npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPruU. 3aKOH COXPAHEHUs MEXaHUYECKOM
DHEPI'UH.

Hemoncmpauuu.

1. HalnropeHue MeXaHWYeCcKOro ABMKEHUS TeJla OTHOCUTENBHO PA3HBIX Tell

OTCYETA.

2. CpaBHEHHME IYyTE€W U TPAECKTOPUI ABWKECHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHHS.

HccenenoBanne NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

Habmroienue NBUKEHUS Tela 10 OKPYKHOCTH.

HaOmronenne MmexaHM4eCKUX SIBJICHUH, MPOUCXOISIINX B CUCTEME OTCUéTa

«Tenmexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU

OTHOCUTEIBHO KaOMHeTa PU3KKH.

7. 3aBUCHMMOCTb YCKOPEHHs Tejla OT MAacChl Te€la U AEHCTBYIOIIEH Ha HETO
CUJIBL.

o vk~ w

HabGnronenue paBeHcTBa CUIT IPU B3aUMOICHCTBUY TEll.
M3meHeHnue Beca Tena Npyu yCKOPEHHOM JBHKCHUH.
10. Ilepenaya nmnyiibca mpy B3aUMOICMCTBUU TEI.
11. [IpeoOpa3zoBanust SHEPTUU MTPU B3aUMOJACHCTBUU TEll.
12. CoxpaHEeHHE UMITYJIbCA P HEYNIPYTOM B3aUMOACHCTBUH.
13. CoxpaHeHHe UMITYJIbCa MPU A0COTIOTHO YIPYTOM B3aUMOIEHCTBUU.
14. HabnroeHue peakTUBHOTO JIBHXKECHHSL.



15. CoxpaHeHre MEXaHUYECKON SHEPTUU MPU CBOOOTHOM MaJICHUU.

16. CoxpaHEHUE MEXaHWYECKOW SHEPTUH MPU JBWKEHUU Tela MO0 AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie padbomol u onvimol.

1. KoncTpynpoBanue TpakTa I pa3roHa M JAIBHEUIIETO PaBHOMEPHOTO
JBUKEHUS MIAPUKA WIH TEJIEKKU.

2. OmpeneneHre CpeaHEN CKOPOCTU CKOJBKEHHS OpycKa WU JBHXKECHUS
HIapUKa 10 HaKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOPEHHs Tejla NPU PABHOYCKOPEHHOM JBMKEHUHU I10
HAKJIOHHOU TTIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU NPH PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaJIbHOM CKOPOCTH.

5. IIpoBepka THUIIOTE3bl: €CIM NPU PABHOYCKOPEHHOM JIBIJKEHUHU 0e€3
HAaYaJIbHOM CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOILIUE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccimenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHHMS OT CHIIBI
HOPMAJIBHOT'O JJaBJICHUS.

Omnpenenenue ko3hPUIMEHTa TPEHUS CKOJIbKEHHUS.

Onpenenenue :KECTKOCTH NPYKHUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUHU TeEJa
110 TOPU30HTAIILHON MOBEPXHOCTH.

10. Onpenenenne pabOTbl CHIIBI  YNIPYTOCTH MpU  NOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexanu4yeckne KoJieOAHUSI M BOJTHBI.

KonebarensHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOI,
4acToTa, aMIUIMTy1a. MaTtemaTuueckuil U Npy>KUHHbIA MasTHUKU. [IpeBpaiienue
SHEPI'UH MPH KOJIeOATSIIBHOM JIBUKCHUU.

3aryxatomue — kosjeOaHus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BosiHBI. (CBOWMCTBA MEXaHWUYECKUMX BOJH. IIpomonpHble W
MONEpEYHbIe BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xosjgeOaHui TE MO AEUCTBUEM CHIIBI TSKECTA U CHUJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaOmroneHne BRIHYKICHHBIX KOJIeOaHU U pe30HaHca.
Pacnpoctpanenue npooJIbHBIX U MOMEPEUHBIX BOJIH (Ha MOJICIIN).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

LA N



6. AKYCTUYECKHI1 pEe30HaHC.

Jlabopamopnwie padbomol u onvimul.

1. OmpezgeneHre 4YacTOThl M TMepUoJa KoJeOaHUW MaTEeMaTH4YEeCKOro
MasITHHUKA.

2. OmpeneneHue 4acTOThI U Mepro/ia KoiaeOaHuii Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEepUoa KOJIEOAHHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH Mepuojia KoieOaHui Mpy>KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH NEepUOaa KoJieOaHUN Tpy3a, MOABEUICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJeOaHuid
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U JKECTKOCTHU MPY>KUHBI.

7. W3mepenue yckopeHus: CBOOOIHOTO MaICHUS.

Pa3nen 10. DiekTpoMarHuTHOE 1oJie H 3JIEKTPOMATHUTHbBIE BOJIHBI.

OJIEKTPOMarHuTHOE  IOJIe.  DJEKTPOMArHuTHbIE  BONHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. lllkanma siaekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BOIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBoNCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. 3yueHue CBOMCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIBHOTO

tenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBas MOJENb CBETA. HUctounnkn CBETa. [IpssmonuHeHOe
pacnpoctpanenue cBera. 3atMeHuss Connna u JIynsl. Otpaxkenue cpeta. [1nockoe
3epKaJIo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBeta. [lonHoe BHYTpeHHee
OoTpaxkeHWe cBeTa. lcnonap30BaHME TIOJHOTO BHYTPEHHErO OTPAXKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xom gnyuet B JsmH3e. Ontuueckas cucrtema ¢oToamnmapara,
MUKpOCKOTIa M Tejieckona. ['y1a3 kak omnTuhueckass cucTteMa. biau3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crmektp. Omnwitel HetoToHa. CnokeHwue
CIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.

Jlemoncmpayuu.

1. IlpssmonMHENHOE pacpOCTPAaHEHUE CBETA.

2. OtpaxeHue cBeTa.



[TonyueHnne n300pa’keH B INIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnrTuueckuii CBETOBO/I.

Xoj tydel B coouparoniei JuH3e.

XoJ JIydeu B paCCEUBAIOIICH JINH3E.

[TomyueHnune n300paxeHui C MOMOILBIO JINH3.
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[Tpunuun aeiictBus poToanmnapara, MUKpOCKOTNA U TEJIECKOTA.

10. Monenn rinasa.

11. PaznosxeHue 0enoro cBeTa B CHEKTP.

12. [lomyuenue Genoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX LBETOB.

Jlabopamopnwie padbomol u onvimeal.

1. HccnegoBaHue 3aBUCUMOCTH yriia OTPa)KE€HUs CBETOBOrO Jy4ya OT yrjia
najeHusl.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEAMETA B IUIOCKOM 3€pKale.

3. HccnenoBanue 3aBUCHMOCTH YIUIa IIPEJIOMIIEHUS] CBETOBOIO JIy4a OT yrIjla
NAJICHUS HA TPAHULIE «BO3AYX—CTEKIION.

4. llomyuyenue n3o0pakeHU ¢ MOMOIILI0 COOMPAIOIIEH JTUH3HI.
Omnpenenenue (OKYCHOTO pacCTOSTHUS U ONTUYECKON CHIIBI COOMparomein
JIMH3BI.

OnbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.
7. ONbITHl MO BOCHIPHUATHIO I[BETA MPEAMETOB MPHU MX HAOIIOJEHUU Yepe3
LIBETOBbIE (DUIIBTPHI.

Pa3znen 12. KBaHTOBBIE SIBJIEHUSI.

Omnwitel Pesepdopaa u ruranerapHas mojenb aroma. Mojens aroma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBauTtel. JInHeyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, OeTa- u ramma-usnyudeHus. CTpoeHHE aTOMHOTO
anpa. HyxioHHas wmozens aromHoro sgpa. HM3zoronsl. PannoakTtuBHBIE
npespauieHus. llepuon nonypacnaaa aTOMHBIX sAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aPSAIOBOTO U MACCOBOIO YHCEII.
DOHeprus CBsA3M aTOMHBIX siaep. CBs3b MacChl W JHEprum. Peakuum cuHTE3a U
nenenus sinep. Ucrounuku sHeprun ConHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPaAMOAKTHUBHBIX H3JIYYEHUN Ha KUBbIC
OpTraHU3MBI.

Hemoncmpauuu.

1. CnexkTpbl U3ITYyYEHUS U TIOTJIOLICHMUS.

2. CHexTpsl pa3JInuHbIX Ta30B.

3. ChekTp Boaopoa.

4. HabGmroneHue TpekoB B kamepe Buibcona.

5. PaGota cuéTunka HOHU3UPYIOITUX U3TyUCHHI.

6. Perucrtpanus u3nydeHus NPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnsie padomet u onvimot.



1. HalnroneHue CrIONIHBIX U TMHEHYAThIX CIIEKTPOB U3ITYyUCHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE IHEPTUU YACTHUIIBI IO TOPMO3ZHOMY

nyTH (o gotorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHA.

IToBTOpPHUTEIHLHO-00001IAIO A MOTYJIb.

[ToBTOpUTENHEHO-00001AIOMIMKA MOAYJIh TIPEIHA3HAYEH JJIsi CUCTEMATU3AINH
U 0000IIeHUs  TPEIMETHOrO  COJAEpX aHUs M ONbITa  JESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKH, a TaKKe JIJISl MOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1O (u3uke g oO0ydaronmxcs,
BBIOPABIIINX ITOT yUEOHBIN MPEIMET.

[Ipy M3ydeHUN AAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Hopmupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJECHUE YMEHUAMHU OOBSCHITH (PU3UUYECKUE
ABJICHUSI, TPUMEHSS TMOJyYEHHBbIE 3HAHMS, pellaTh 3aJa4d, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO JEATEIBHOCTHBIM XapakTep HAHHOTO pa3fesia peaau3yercs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeajiaraeTcs:

HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTb M HAYyYHO OOBSICHATH
bu3ndecKue SIBJICHUS B OKPYXKAIOIIeH PUPOJIE U MOBCETHEBHOMN KU3HU;

WCIIOJIb30BaTh HAyUHbIC METOAbI UCCIAEIOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
YyuCIie )1l MPOBEPKU TUIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAy4HbICE OCHOBBI Ham0oOJie€ BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTUYECKOTO UCMOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yyenue UMK HA YPOBHE OCHOBHOI'O OOIETO 0Opa3oBaHUsI HAIMPABJICHO

Ha JJOCTHKEHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yNbTATOB.

B pesynbTaTe nzydenus pu3MKu HAa ypOBHE OCHOBHOTO 00IIIEeTr0 0Opa3oBaHUS

y oOyuaromierocsi OyayT copMupoBaHbl CIEAYIOIMINE JIUYHOCTHBIE PE3YIbTaThl B
YacTH:

1) IaTPHOTHYECKOTO BOCTUTAHUS:

— NPOSIBIICHUE MHTEPECAa K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
(pu3HUECKOW HAyKU;

— IEHHOCTHOE OTHOILLIEHHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX
M O3TUYECKUX Tpo0JeM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JOCTH)KEHUN (PU3UKH;

— OCO3HAHHWE BAXXHOCTU MOPAJIbHO-3TUYECKHUX NPUHILIUIIOB B JAESITEIbHOCTU
YYEHOTO;

3) 3cTeTHYeCKOIr0 BOCIIUTAHMS :

— BOCIIPUSITUE ICTETHUECKUX KauyeCTB (PU3MUECKOW HAayKU: €€ TapMOHHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHMSI:

— OCO3HAaHUE UEHHOCTH (U3MYECKOW HAyKHM KakK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BAXKHEWILIEW COCTABIIIOLICH
KYJbTYpBI;

— pa3BUTHE HAy4yHOH JII00O3HATENBHOCTH, MHTEpEca K HCCIeI0BaTENbCKON
NEeSATENbHOCTH;

5) ¢opMupoBaHus  KYJbTYphl  3I0POBbSi H  3MOIMOHAJIHLHOTO
Os1aromoJry4ust:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TMpPaBWJI OE30IaCHOTO TOBEACHHS Ha
TpaHCIOPTE, HA JIOpOrax, C JJIEKTPUYECKUM W TEIJIOBBIM O0OPYJOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMuUpPOBaHHOCTh HaBbIKa pedIieKCUU, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPY/10BOI0 BOCTIMTAHHS:

— AaKTUBHOE y4YaCcTUE€ B PEIICHWU NPAaKTUYECKUX 3a4ay (B paMKax CEMbH,
o0Opa30BaTeNbHON OpraHu3alyy, ropoja, Kpas) TEXHOJOTMYECKOH U



COLIMAJIbHONW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3HMUECKHUX
3HaHUM;

e — MHTEpEC K MPaKTUIECKOMY U3yUEHUIO MPOecCcHil, CBA3aHHBIX C PUIUKOM;

e 7)3KOJOTrHYeCKOTr0 BOCHIUTAHMA:

e — OpHEHTalMS Ha MpUMEHEHHE (U3NYECKUX 3HAHWUN A pEelIeHUs 3a1ad B
00JIaCTH OKpY’)KaIOIIEW Cpenbl, IUIAHUPOBAHMUS IOCTYIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIS1 OKPYKAIOIIEN CPEIbI;

e — OCO3HaHHE TI00ANTBHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel X
peleHus;

e 8) aganTanMu K M3MEHAIIIUMCH YCJIOBHAM COLHMAIBHOM M NPHPOIHON
cpeabl:

e — MOTPEeOHOCTh BO B3aWMOJACWCTBUM IPU BBINOJIHEHUU HCCIEIOBAaHUN U
MIPOEKTOB (PU3NYECKON HAINPABIEHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSAM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NEATENBHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUU HOBBIX 3HAHHI, B TOM YHCIIE€ (DOPMYINPOBATH
U/IeU, IOHATHUS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHHE 1e(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTu
bu3uKy;

e — IUIAHUPOBAHHME CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBAThH U BBISABIIATH B3aUMOCBSI3H MPUPObI, OOIIECTBA U
SKOHOMUKH, B TOM YUCJIE C UCIOJIb30BAHUEM (PU3NYECKHUX 3HAHMIA;

e — OLEHKAa CBOMX JCWCTBHHA C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MTOCIIEICTBUH.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesymbraTe OCBOEHUS TpOorpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero o0pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHB MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE MIO3HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  yd4cOHBIC  JCHCTBHUS,  PEryJATHBHBIC
YHHBEpCAIbHbIC yUeOHBIC ICHCTBHSI.

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUSA

Bba3zoBble JlornyecKkue J1elcTBUA:
e BBISBIATH M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(sBIIEHMI);



yCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIAaCCU(PUKAIIMN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (paKTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIINUXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH  TTPUYUHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NISCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeTaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
M WHAYKTUBHBIX YMO3aKIIIOUCHUH, BBIIBUTATh THUIOTE3bI O B3aWMOCBSI3SIX
(bU3HUECKIX BETNYNH;

CaMOCTOSITENIFHO BBIOMpPATh CHOCO0 pelieHust y4eOHON (u3mdeckon
3aayn (CpaBHEHHE HECKOJBKUX BapHAHTOB pEIECHHUs, BHIOOpP Hambosee
TOJIXOJISTIETO ¢ YIYETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBble ucciaenoBarejabCcKue 1eMCTBUA.

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEA0BATENbCKUI HHCTPYMEHT MMO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITENBHO COCTABJIIEHHOMY IUIAHY ONBIT, HECIOXKHBIN
(U3HUECKUIl SKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS I SKCIIEPUMEHTA,

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pE3yJibTaTam
MPOBEAEHHOIO HAOIIOEHUS, OTIbITA, UCCIIEOBAHUS;

MPOTHO3MPOBATh  BO3MOXKHOE  JaybHeWIllee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TAaKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaXx.

Pabora c unpopmanmeii:

MPUMEHSATH Pa3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPU TTOUCKE H
orbope wHGOPMAIMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOM
dbuzuyeckoi 3aaauu;

aHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh M MHTEPIIPETUPOBATH WH(DOPMAITHIO
Pa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMANIbHYIO (OpMy TpeACTaBICHUS
uHOpMAIlMM W WUTFOCTPUPOBATH pelIacMbIe 3aJadyd  HECIOKHBIMHU
CXeMaMHu, TharpaMMamMu, HHOU TpauKoil 1 X KOMOWHAITUSIMU.

KoMMyHHMKATHBHBIE YHHBEpCAIbHbIE yUeOHbIC 1eiiCTBUSA:

B XOJie OOCYXKIeHHUs Yy4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00OCYKIAeMOI TEMBI U
BBICKA3bIBaTh WJICH, HAIICIICHHBIE HA DPEIICHHE 3aJaud U TOAJCpKAHUE
0J1aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOW CYXKICHHUS C CYXACHUSIMH JPYTHX YYaCTHUKOB
auanora, OOHapyKMBATh Pa3INdne U CXOJICTBO MO3HIINN;

BBIpaXXaTh CBOIO TOUKY 3PECHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;



MyOIMYHO MPEICTABIATH PE3YJIbTAThl BBIMOIHEHHOTO (PU3MUECKOTO ONbITa
(3KCIepuMeEHTa, UCCIIEI0BAaHUS, IPOEKTA);

MMOHUMAaTh M HKCHOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOMU u
WHANBUAYAIbHON pabOThl MpPU PEHICHHH KOHKPETHOW (U3MUYECKOM
poOJIeMBI;

IPUHUMATh LIEJIM COBMECTHOW JIEATEIIBHOCTH, OPraHU30BbIBATh JACHCTBUS
no €€ JOCTWKEHHUIO: pAclpeAeisiaTh poyid, OOCYXKIaTh IPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JTIO/ICH;
BBITIOJHATH CBOIO YacTh PaOOThI, JOCTUTasi KAUECTBEHHOTO pPEe3yJbTara 1o
CBOEMY HAIIPaBJICHUIO WM KOOPJAMHUPYsS CBOM JEWUCTBHS C JPYTUMU
YIEHAMH KOMAaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUAM,
CaMOCTOSTENIbHO C(POPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalMAX, TPEOYIOIIUX
TSl petieHus] GU3NYECKUX 3HAHMI;

OpUEHTHUPOBAThCA B  PA3IUYHBIX TMOJAXOJAaX MPUHATHS  pPELICHUH
(MHAMBUAYaAJIbHOE, MPUHATUE PEUIECHUS B TPYIIeE, NPUHATHE pelIeHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelleHus: (PU3NUecKol 3aJauu Uin
IUITaHa HCCIEAOBAHUS C YyYETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEH, ApTYMEHTUPOBATH NPEJIAaracMbI€ BAPUAHTHI PELICHUM;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAIBLHBIA HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U MpeiaraTh IiaH €€ U3MEHEHMS;
OOBACHATh NPUYMHBI  JTOCTHOKEHHS  (HEJOCTHIXKEHHUS) Ppe3yJbTaTOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHUS
(¢u3znyeckoro MCCIEOBaHMUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CUTYyallMi, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yibTaTa 1IeJId U YCIOBUSIM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU AUCKYCCUU
Ha HAYYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTroro;
NpU3HABATH CBOE MPABO HA OLIMOKY MPH PELICHUH PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ IPABO JAPYTOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00y4ueHus B 7 Kj1acce MpeaIMETHBIC pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS: (PU3NYECKHE U XUMUYECKUE SIBJICHUS, HA0IIIOICHHE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AUHULIBI (PU3UUECKUX BEITUUMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BeUIeCTBa (TBEPIOE, )KUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JABUKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEMHOE), TPAEKTOPHS, PABHOICUCTBYIOIIAs CUJia, Ae(opMalius
(ympyrasi, IuiactTudeckasi), HeBECOMOCTb, COOOIIAOIINECS COCYABL;
pasnuuath sABieHUs (AUQQy3us, TEIIOBOE ABIKEHHWE YacTHIl BEIIECTBA,
PaBHOMEPHOE  JBWKEHHME,  HEPAaBHOMEPHOE  JBWKECHHUE,  HHEPLHS,
B3aMMOJEHUCTBUE TEJ, PAaBHOBECHE TBEPABIX TEI C 3aKPEIVIEHHOM OCBIO
BpalllCHUs, Mepeada AaBJICHUS TBEPABIMU TEJIaMH, KUJKOCTSIMU U Ta3aMy,
aTMOC(EpHOE [aBJICHHE, IUIABAHWE TEJ, MPEBPAIECHUS MEXAHHUYECKOU
SHEPrUM) MO ONHCAHMIO MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;
pacrno3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKaIOLIEM
MHUpE, B TOM 4ucie (U3NUECKUE SBJICHUS B MPUPOJE: NPUMEPHI ABMKEHUS C
Pa3IMYHBIMA CKOPOCTAMH B KMBOM M HEXUBOW IPUPOJE, NEHUCTBUE CHIIBI
TPEHUsl B MPUPOJIE U TEXHUKE, BIHUSHUE aTMOC(PEPHOIO NaBJICHUSA HA KUBOU
OpraHu3M, IUIaBaHHUE pbIO, pplUaru B TeJ€ YesOBEKa, MPU 3TOM MEPEBOAUTH
OPAaKTHUECKYIO0 3ajJady B Yy4uyeOHYI0, BBLACIATH CYIIECTBEHHBbIE CBOMICTBa
(mpuzHaku) GU3NIECKUX SBICHUM;
ONMKCHIBATh M3YYECHHbIE CBOWCTBA TeNl W (PU3MYECKUE SIBICHMS, HCHOJIB3YS
(¢u3nueckre BeNMUYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOpOCTbB, CpeIHssl CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUila
TpeHUs, AaBjieHne (TBEPIOTO Tela, KUIAKOCTH, Ta3a), BHITAIKHUBAIOIIAS CUIIA,
MexaHudeckas paboTa, MOUIHOCTb, IUIEYO CHJIBI, MOMEHT  CHJIbI,
KO3 DUIIMEHT TOJIe3HOT0  ACHCTBUS  MEXAaHM3MOB, KHHETHYECKas U
NOTEHLMAIbHASL ~ DHEpPrusi), TMpU ONUCAHUU TPaBUIBHO  TPAKTOBATH
(u3nYeCKuil CMBICT MCTONb3YEMbIX BEIUYMH, UX OOO3HAYCHHS] U €IUHUIIbI
¢u3HUeCKMX BEJMYWH, HAXOIUTh (OPMYJBI, CBSA3BIBAIONIME JAaHHYIO
(Gu3MUECKyl0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;
XapaKkTepu30BaTh CBOWCTBAa Tes, (U3NYECKUE SBJICHHUS U IPOLECCHI,
WCTIONB3Yys MpaBWia CIIOXKEHUs cuil (BIOJb OAHOW mpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIIO paBHOBECHS phruara (00Ka),
«30JI0TO€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOW IHEPTHH,
Opy 3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aIMCHIBATH €r0
MaTeMaTUYECKOE BBIPAKEHHUE;



OOBACHATH (PU3UUECKHUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE
U B KOHTEKCTE CHUTyaluld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 -2
JIOTUYECKHUX IIIaroB ¢ OMOpPOil Ha 1-2 M3Yy4YEHHBIX CBOMCTBA (DU3HUECKUX
ABJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyd B 1-2 JeHCTBUA, MCMONB3YS 3aKOHBI U
dbopMynbl, CBsi3bIBAaIONIME (PU3MYECKHE BEIMYHMHBI: HAa OCHOBE aHAlM3a
YCIJIOBHS 331a4d 3aMHCBIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOUMBIE JIJIsi PEIICHUS 3aJ]lay, OlLICHUBATh PEATUCTUUYHOCTh
NOJIYYeHHON (DU3UYECKOMN BEIUUUHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MpPU HOMOIIU
(pU3HUECKMX METOJOB, B OMMCAHUM UCCIIEIOBAHUS BBIIEIAThH TPOBEPSIEMOE
MpEeANoJoXKeHne  (TUIoTe3y),  pazinyaTbh W HUHTEPIPETHPOBATH
[OJlyYEHHBI pe3yJbTaT, HAXOAUTh OIIMOKM B XOJAE OIBITA, JeJaTh
BBIBOJIBI 110 €T0 pe3yJbTaTaM;

MPOBOJIUTH OMBITBI 1O HAOMIOACHUID (U3UYECKUX SBJICHUN WU
bu3nIeCKuX CBOIICTB TEJIL: dbopmyIUpoBaTh MIPOBEPSIEMBIEC
IPEIIO0JIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOIO 000py10BaHus,
3aMKUChIBATh X0/ ONBITa U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATH MPSMBIE W3MEPEHMSI PACCTOSHHUS, BPEMEHHM, MacChl Tela,
o0bEMa, CHUIIBI M TEMIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
uM(ppoBbIX MPUOOPOB, 3aMUCHIBATH [OKAa3aHUA MPUOOPOB C YUETOM
3aJIaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUThH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IpYrol € HCIOJb30BAHUEM TMPAMBIX H3MEPEHUM (3aBUCUMOCTH ITyTH
PaBHOMEPHO JABMXKYILIErocsl Tela OT BPEMEHU JBW)KEHHUS TeJa, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca TeJla, KauyecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJI, CHJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YaCTHU TeJa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TIIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IJIaBaHMs TeJl, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4eOHOTO HCCIIEJIOBaHMS, COOMpaTh YCTAHOBKY H
BBITIOJIHATh HU3MEpPEHUs, Ccileays MNPeAsIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJIE
NPEAJIOKEHHBIX TaOMUIl U TpauKOB, JENaTh BBIBOJBI IO pe3yibTaTam
HCCJIEI0BAHNS;

MPOBOANTh KOCBEHHBIE H3MEPEHHS (PU3MUYECKHX BEIMYUH (IJIOTHOCTD
BEILIECTBA KUIAKOCTHU M TBEPAOrO TEJNa, CUJa TPEHUSA CKOJbBXKEHUS,
JABJICHHE BO3/lyXd, BHITAIKMBAIOLIASA CHUJIA, ACHCTBYIOIIAs Ha



NOTPY>KEHHOE B KUJKOCTH TeNO, KOAI(DPUIMEHT TMOJE3HOro AeUCTBUS
OPOCTBIX MEXaHU3MOB), ClIeAysl TNPENJOKEHHOW WHCTPYKIUU: TPU
BBIIIOJIHEHUH W3MEPEHU CcOOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYMCIIATh 3HAUEHHE HCKOMOW BEJINYUHBI;

coOJII0/1aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh NMPUHILMUIBI JACHUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, IMHAMOMETp, COOOIIAIOIIKUECs COCYAbl, OapomMerp,
phIyar, MOABUKHBIN U HEMOABUKHBIN 00K, HAKJIIOHHAS [JIOCKOCTb;
XapaKTepU30BaTh MNPHUHIMIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucanus (B TOM YHUCIE:
MOJAIIMIIHUKY, YCTPOWCTBO BOJOIPOBOJA, TUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMED, OPLUIHEBON HACOC, APEOMETP), UCIOJIb3YS 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMbBIE (PU3NUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  HpUMEpPbl  (HAXOAUTh  HMHGOpPMALMIO O  MPUMEPAX)
MPAKTUYECKOIO HCHOJIB30BAHMS (DU3UUECKUX 3HAHMM B IOBCEIHEBHON
AKU3HH JIJ1s1 oOecrniedeHnst 0€30MacHOCTU Mpu oOpalnieHuu ¢ npudopamu 1
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 370POBbSI U COOJIOJACHUS
HOPM 3KOJIOTUYECKOTO IOBEACHUS B OKPYXKAIOILLEH CPEE;

OCYIIECTBIATH OTOOp MCTOYHUKOB HHpopmanuu B HHTepHere B
COOTBETCTBHUHM C 33JIaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM M TyTEM CpPAaBHEHUS] pA3JIMYHBIX HCTOYHUKOB BBIJEIATH
UHPOpPMAIUIO, KOTOpas SBISIETCS NPOTHUBOPEUYMBOM WM MOXET OBITh
HEJI0OCTOBEPHOM;

MCIIOJIb30BATh MPY BBINOTHEHUH Y4E€OHBIX 33JJaHUN HAyYHO-TIOMYJISIPHYIO
auTepatypy (U3MYECKOTO COJEp)KaHMs, CIpPaBOYHbIE  MaTepHabl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMyd KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl HHPOPMAIIUHU U3 OAHON 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMAIK (U3UUYECKOTO COAEpKaHUS, B TOM
yycie NMyOJIM4HO JeNaTh KpaTkue CcOOOILIEHUs O pe3yjbTaTax MpPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAHUN, MPH 3TOM TIPAMOTHO HCIIOJIb30BATh
W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE NTPE3EHTALUEN;

OpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN paclpenesiTh
00S3aHHOCTH B TpYyNIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJla4aMH,
CIEIUTHh 32 BBINOJIHEHUEM IUJIaHA JCHCTBUM, aJ€KBaTHO OLICHUBATh
COOCTBEHHBI  BKJIaA B  JEATENBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJEHCTBHUE, YUUTHIBAI MHEHUE OKPYKAKOLIUX.



K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

HCTIONB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HbIe TeNa, HACBIIMIEHHBI W HEHACHIIIEHHBI Tap, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrus, TEIUIOBOM [IBUTATEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUH 3apsll, FIEKTPUUECKOE IOJIE, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;
pazinuath SABJICHUS (TEIJIOBOE pacCUIMpEHUE U CKaTHe, TeIvionepesaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANWJUISIPHBIE SIBJICHUS, UCIIAPCHHUE,
KOHJIEHCAIUsl, IJIaBJieHWe, KpucTaUu3auus (OTBEpJeBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIUS, U3JIy4YEHUE),
AJEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsJIOB, JCHCTBUS DJICKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICMICTBUE MAarHUTOB, JCUCTBUE
MAarHuTHOIO MOJISl HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAsT UHIYKIIUS)
0 OINWCAHMID MX XapaKTEPHbIX CBOWCTB KU HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXalollleM MHpe, B TOM uHclie (U3UYECKUE SBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAIUIbI B Tmpupoje, uziaydeHue CoJiHIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
SBJCHUS B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emii, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS JUIsl JKU3HU Ha
3emiie, NOJSIPHOE CUSIHUE, IPU STOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MpHU3HAKK) (HU3UUYECKUX
SIBIICHMI;

OTNUCHIBATh U3YUYCHHBIE CBOMCTBA TeJ U (PM3UYECKUE SIBJICHUSI, UCTIOJIb3YS
du3nueckue BeTUYHMHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUYECTBO
TEIJIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, yAElbHAsA TEIIoTa
IJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHMs, yAeJIbHAs TeIuioTa
CrOpaHusi TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JIEUCTBUS TEIJIOBOU
MAaIlIMHbI, OTHOCUTENbHASl BIIAXKHOCTh BO3/lyXa, AJIEKTPUUYECKUU 3apsij,
CUJIa TOKA, DJICKTPUYECKOE HAIpPsKEHHE, COMPOTHBJIEHUE MPOBOJAHUKA,
yACIbHOE  COMPOTHBJICHWE  BemecTBa, pabora W MOIITHOCTh
AJIEKTPUYECKOTO TOKa), TIPH ONUCAHUM TMPABUIBHO  TPAKTOBATh
(bU3UYECKHUI CMBICT HUCTOJIb3YEMbIX BEJIWYUH, O003HAUCHHUS U €IUHUIIBI
¢u3HUeCKNX BENMYMUH, HAXOAWTHh (OPMYJBI, CBSI3BIBAIONINE JTAHHYIO
(Gu3NYeCKy0 BEIWYWMHY C JAPYTMMH BEIMYWHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS U MPOIECCHI,
UCIIOJb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUUYECKONH TEOpUU
CTPOEHHUS BEIIECTBA, MPUHLMII CYNEPHO3ULIUU MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa Ui ydacTKa LIeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHMSI DJSHEPrud, NOpH HTOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTeMaTHYEeCKOEe
BBIPAKEHUE;

OOBACHATH (PU3MYECKHE NPOLECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHTyalllid MPAaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTUYECKUX
miaroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHU,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemath pacu€THbIC 3aJauyd B 2-3 JCHCTBHS, HCIONB3Ys 3aKOHBI H
dbopmyIibl, CBsI3BIBAIOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCIIOBHS 33Jlayd 3alUCBhIBaTh KPATKOE YCIIOBHUE, BBIBIATH HEIOCTATOK
JAHHBIX [UJIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOoAMMBIE JUIsl €€ peleHus, NPOBOAUTh PACUETBl M CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3UUECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MpoOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpPU MOMOLIH
(U3NYECKUX METO/OB, MCIOJIb3Yysl ONUCAHUE MCCIEJA0BaHUS, BBIICIATH
OPOBEPAEMOE IPEANOJIOKEHNE, OLCHUBAaTh NPABUIBHOCTH IOPSAKA
MIPOBEICHMSI UCCIIEIOBAHU, 1€JIaTh BHIBOADL;

MPOBOJUTH OMBITBI 1O HAOMIOACHHIO (U3MYECKUX SABJICHUM WU
(¢u3nyecKkux CBOMCTB TeJ (KaUJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpPU M3IYYCHUM OT IBETa M3JIydaromied (MOrIomarolieil)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUsS] BOJBI OT TEMIIEPATyphl KUJIKOCTH U
IJIOIAAN €€ TIOBEPXHOCTH, DJIEKTPU3alMs TeJl W B3aUMOJACHCTBHE
ANEKTPUYECKUX  3apsiioB, B3aUMOJACHCTBUE NOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX TMIOJIEH TMOCTOSIHHBIX MArHHUTOB, JIEWCTBHUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOIO TOKa): (opMyJIupoBaTh
MpOBEpsieMbIE MPEANOIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHus, OMKCHIBATH XOJI ONbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATh ~ NPSIMBIE  W3MEPEHHsI  TEMIIEpaTypbl,  OTHOCUTEJIbHOU
BJIQXHOCTU BO3/yXa, CHJbl TOKa, HANPSKEHUS C MCIHOJb30BaHUEM
aHAJIOrOBBIX MPUOOPOB M JaTYUKOB (PU3MYECKUX BEIUYUH, CPABHUBATh
PE3yNbTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COTIOTHON TTOTPEITHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (hPM3MUECKON BETUYHHBI OT
IpYro C  UCHOJIb30BAaHUEM  TMPSMBIX M3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, IJIOLIAANA MOMEPEYHOTO



CEUYEHHS U YACIBHOIO CONMPOTUBIICHUS BELIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOAHHMK, OT HANpsHDKEHUS Ha  MPOBOJHMUKE,
HCCJIEIOBAHUE TOCIIEJOBATEIBHOTO MW  MMAPAJUIEIBHOTO  COEAUHEHUU
MPOBOJHMKOB): TUIAHUPOBATh HCCIENOBaHUE, COOMpaTh YCTaHOBKY H
BBITIOJIHATh W3MEPEHUsI, CIeAys NPENIOKEeHHOMY IUIaHy, (pUKCUpPOBAThH
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH B BHjE TaOmull U rpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBaHUS;

MPOBOANTH KOCBEHHBbIE H3MepeHUs (GU3NYECKUX BeNWYUH (yJenabHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHUE MPOBOAHHUKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh W3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CJENysl MPEaoKEeHHOW MHCTPYKIIMH, U
BBIYHCTISITH 3HAUCHNE BEJIMYMHBI,

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPH paboTe € J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOH Ha HMX ONHUCaHUs (B TOM YHCIE:
CUCTEMa OTOIUIEHHSI JJOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMETp,
BOJIBTMETpP, CUETUMK HIIEKTPUYECKOM HHEPIUHU, SJIEKTPOOCBETUTEIIbHbBIE
npuOOpBkl, HarpeBaTeIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
OPEeIOXPAHUTENH, JEKTPOMArHUT, FIEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCTIOJIb3Ysl 3HaHUS O CBOMCTBaxX (PM3MYECKUX SIBICHUM M HEOOXOIUMbIE
(u3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUIATEIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Lernen ¢ nociaeaoBaTesIbHbIM U MapauiesIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCI0BHbIE 0003HAUEHUS JIEMEHTOB JIEKTPHUUECKHUX LETEH;
OPUBOAUTH  NpPUMEpPHl  (HAXOIUTh  WH(OpPMAIMIO O  TpUMEpPax)
MPAKTUYECKOTO HCIOJIb30BAHUS (PU3NYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU JIJIs1 oOecriedueHust 0€30MacHOCTU MpU OOpalieHUu ¢ IpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbSI U  COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOILEH Cpeae;

OCYIIECTBJISATh TMOUCK HWHGOpMaMK  (QU3UIECKOTO COACPKAHUS B
NuTepHere, Ha OCHOBE MMEIOIIUXCS 3HAHUW W NYTEM CpPABHECHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACIATH HMHPOpPMALIMIO,  KOTOpas
ABJISIETCS] IPOTUBOPEUMBOM MIIH MOXKET ObITH HEAOCTOBEPHOI;
MCIIOJIH30BATh MPHU BBHIMOTHEHUH y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepatypy (GU3MYECKOTO COAEpKAHMS, CIPABOYHBIE  MaTepualbl,
pecypchl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(OOPMAIUU U3 OJIHON 3HAKOBOW CUCTEMBI B IPYTYIO;



co3JaBaTh COOCTBEHHBIC NMHUCHBMEHHBIC M KpPATKHE YCTHBIC COOOIICHMS,
0000mmass uHPOpMALMIO U3 HECKOJIbKMX HCTOYHUKOB (PUBHMYECKOTO
comepkaHusi, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTaThl
MIPOCKTHOW WJIM HMCCIEIOBATEIIBCKON NEATETLHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIB30BaTh HW3YYCHHBIA TOHATHHHBIA anmapar Kypca (Qu3ukw,
COTIPOBOXK/IaTh BBICTYIUICHHE MPE3CHTAIINCH;

IPY  BBIMOJHEHUN YYCOHBIX TPOEKTOB M HCCICIOBAHUN (DH3NICCKUX
MPOIIECCOB pacHpenesisiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IMOCTaBJIEHHBIMHU 3aJla4aMHM, CICIHUTH 3a BBIIIOJHEHUEM IIIaHA JEHCTBUHA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHMBaTh COOCTBCHHBIM BKJIaa B
JEATEIBLHOCTD TPYIIIBI, BRICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIOJb30BaTh IMOHATHUSA: CHCTEMa OTcuéTa, MaTepualbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Aedopmanus
(ympyrasi, mjacTuueckas), TpPEHHE, IEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO Tesla, paBHOBECHUE, MEXAaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MHGPa3BYK W YIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJIa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1abHO30PKOCTbD,
CHEKTpPHI UCITyCKaHUS W TOTJIOMIEHUs, aibda, OeTa- U TaMMa-u3IydeHus,
M30TOIIbI, S/IEPHAS SHEPTETHKA;

pa3nuuaTth SBJICHHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEWHOE
IBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHUE, CBOOOJIHOE
najicHue TeJl, PABHOMEPHOE JIBIKEHUE TI0 OKPYKHOCTHU, B3aHMMOJICHCTBHE
TeJ, peaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE IBIXEHUE (3aTyXarolue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JABMKEHHUE, OTPAKEHUE
3BYyKa, NMPSMOJIMHEHHOE PpacIpOCTpaHEHUE, OTPaXEHHE M MPEeOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHHUE OEJI0ro CBETa B
CIEKTp ¥ CJOXXEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBCHHAs PaJMOaKTUBHOCTh, BOZHWKHOBEHHE JIMHEHYATOTO CIEKTpa
M3ITyYEHUs) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOIMCTB M HA OCHOBE OIIBITOB,
J€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE;

pacro3HaBaTh NPOSBJICHHE HW3YUYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpy)XarolieM Mupe (B TOM 4Yuclie (U3NYECKUEe SBICHHS B MPHUPOJE:
NPUIUBBI ¥ OTJIMBBI, IBKEHHE TuiaHeT COTHEYHOW CHCTEMBI, peaKTHUBHOE
JIBWDKEHUE OKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSCEHHE, CEUCMUYECKHME BOJHBI, I[yHaMH, 53XO0, I[BE€Ta TeT,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACUCTBUE BUIUMOTO,
yJIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO H3JIyYeHUH, €CTECTBEHHBIN



paZivoOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOAaKTHBHOE H3Iy4YEHHE
OPUPOJIHBIX MMHEPAIOB, JEHCTBUE pPAJMOAKTUBHBIX M3JIy4€HUH Ha
OpraHM3M 4YEJIOBEKa), MPH STOM NEPEeBOAUTHh MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKU) (U3UUYECKUX
SIBJICHUU

OINUCHIBAaTh U3yUYEHHBIE CBOICTBA TN U (PU3NYECKUE SIBICHUS, UCIIOIB3YS
(¢u3nyeckue BENUYMHBI (CpeOHSsi U MIHOBEHHash CKOPOCTh Tela IpHU
HEPAaBHOMEPHOM JIBIDKEHUH, YCKOpPEHHE, TepeMeIIeHHEe, MyTh, yriIoBas
CKOpOCTb, CHJIa TPEHHUSA, CUJa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO TMaJEeHUs, BEC TeEJa, HUMIYJIbC Tela, HMILYJIbC CHIIBI,
MEXaHWYecKass paboTa M MOIIHOCTb, IOTEHLUAIbHAsI HSHEPrusi Teja,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS DHEPIHs CHKATOU
OPYXHUHBI, KHHETUYECKash OSHEPrus, IOJIHAsS MEXaHW4ecKas DJHeprus,
MEepHO U 9acTOTa KoJeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS CPEMbl), P OMHCAHUU
OPaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICA HCIOJb3YEMBIX BEJIWYUH,
0003HAaUEHUsA W €AUHMIBI (PU3UUYECKUX BEIWYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIHYMHY C APYTUMHU BEITUYHMHAMH,
CTPOUTH rpaPUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOILECCHI,
UCTIOJIb3Ysl 3aKOH COXPAHEHUS HEPIUH, 3aKOH BCEMHUPHOTO TATOTEHMUS,
MOPHUHIIAIT CYMEpPIO3UIUN CHJI, TPUHLUI OTHOCUTEeNbHOCTH [ anumes,
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IpEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHUCEI
OpU SJACPHBIX PEAKIUSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIUCHIBATh €r0 MaTEeMaTUYECKOE BRIPAKEHUE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOWCTBA Tell, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyallil MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3WYECKUX SIBIICHUIA,
(U3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THhle 3ajaud  (OomMMparIIMecss Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONb3Yys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE (PU3NUYECKHE
BEJIMUMHBI: Ha OCHOBE aHaju3a YCJIOBHUSA 3aJauyd 3allMChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATH HEJOCTAIOIINE WM M30BITOUYHBIE JTaHHBIC, BHIOWPAThH
3aKOHBI B (hOPMYIIBI, HEOOXOAMMBIE TSl PEIICHHs], TPOBOIUTH PACUETHI U
OIICHWBAaTh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHS (PUINIECKOU
BEJIMYMHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO pEIIUTh TMpPU MOMOUIH
(u3nYeCKUX METO/OB, MCIOJb3Ysl ONUCAHUE MCCIENA0BAaHUS, BBIICITH
IPOBEPSIEMOE NPEIINOIO0KEHUE, OLEHUBATh MPaBUJIBHOCTh IMOpsIKa



NpPOBEJCHHSI  MCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHUH 1 OTIBITOB,;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (U3WYECKUX SBICHUM WU
¢u3nyecKkux CBOWCTB Tesd (M3y4eHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI SHEPTUH, 3aBUCUMOCTh TEpHOAa KOJeOAaHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHWH, MPSIMOJIMHEHHOE paclipOCTPaHEHUE CBETA,
pas3joxeHue Oeoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300pa)KCHUS B
IJIOCKOM 3€pKalie M CBOMCTB H300pa)keHHs MpeaMera B coOuparomiei
JMH3Ee, HAOIIOJIEHNE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITENIFHO  COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO Habopa
o0OpyZIOBaHUs, OMUCHIBATH XOJ ONBITA W €ro  pPe3yJbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

MIPOBOJIUTH TIPH HEOOXOJUMOCTH CEPUIO MPSMBIX W3MEPCHUM, OTPEICIISISI
CpelHee 3HaueHUuEe u3MepseMoll BenuduHbl (POKYCHOE pacCTOsSHUE
coOuparoiieid JMH3bI), OOOCHOBBIBATH BBIOOp cmocob0a H3MEpPEeHUs
(M3MepUTENBHHOTO TTPUOOpPA);

MPOBOJIUTh HWICCIICIOBAHWE 3aBHCHUMOCTEH (U3WYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUMN (3aBUCHMOCTh MYTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM JIBIJKEHMHM 0O€3 HaudajlbHOM CKOPOCTH, MEpHoja
KoJeO0aHUi MaTeMaTU4eCKOro MasTHHUKA OT JJIMHBI HUTU, 3aBHCHUMOCTU
yria OTpakeHHs CBETa OT yrila MaJCHUs W yria MPeJoMJICHHs OT yriia
nafieHusi): TUIAHUPOBAaTh HCCIEAOBAaHUE, CAaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl IMOJTYYEHHOW  3aBUCUMOCTHU
¢u3nuecKuX BEIMYMH B BHUAC TaOIUIl ¥ TPaUKOB, JeJaTh BBHIBOJIBI 1O
pe3ynbTaTam HCCIeI0BaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHHUS (U3UYECKUX BEIMYUH (CPETHSSA
CKOPOCTh W YCKOPEHHE Teja TpH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJIHOTO MaJeHUsl, KECTKOCTh MPYKHUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBKEHHUS, MEXaHW4ecKas pabdoTa W MOIIHOCTh, YacTOTa M
nepuos; KojeOaHWid MaTeMaTH4eCKOro W TMPYKUHHOTO MAasSTHHKOB,
ONTHYECKass Ccujla coOuparome JIMH3bI, PaJuOaKTUBHBIN  (DOH):
MJIAHUPOBATh M3MEPEHUs, COOMpPATh DIKCIIEPUMEHTAIBHYI0 YCTaHOBKY U
BBITIOJIHSTh U3MEPEHUS, CIEMYs MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISITH
3HAYCHUE BEJIMYMHBI M aHAJM3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YIYETOM
3aJJaHHOM MOTPEITHOCTH U3MEPEHNU;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepuaabHas TOUKa, aOCONIOTHO TBEPIOE TENIO, TOUCYHBIN UCTOUYHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX ONUCaHus (B TOM YHCIE:
CIUIOMETp, JaTYUKU TIOJIOKEHHS, PACCTOSIHUSI M YCKOPEHHMsS, pPaKera,
9XOJIOT, OYKH, Mepuckom, Qoroanmnapar, ONTUYECKUE CBETOBOJIbI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HUCHOJBb3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHHM U  HeoOXxoaumble  (hU3MUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIECCOB
OpU PEIICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MIOCTPOEHUS N300PAKEHUI B IIJIOCKOM 3€pKaje U COOMPAIOIIEH JTMH3E;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MPUMEPAX)
IPAaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUA B IOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH MPU OOpaIieHUu ¢ IpudopamMu u
TEXHHYECKUMU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBBS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY KAIOILIEH Cpee;

OCYIIECTBIIATh MOMUCK HMHPopMauu (U3NYECKOTO COJEp)KaHUS B
WuTepHeTe, caMOCTOATENbHO (GOPMYIIHUPYs MOMCKOBBIN 3allpoC, HAXOIUTh
IyTH ONpeAeSICHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpPMAIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUN U TIOTIOJTHUTENbHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAayYHO-TIOMYJIAPHYIO
auTepaTypy  (GU3MYECKOTO COAEpKAaHMs, CIPABOYHBIE  MaTEpUalbl,
pecypcbl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE
WH(POPMAIIMKM W3 HECKOJIBKHX HCTOYHHUKOB (PHU3UUYECKOTO COACpKAHMUS,
MyOIMYHO MPEJCTABIATh PE3yJIbTaThl MPOSKTHOM WIIM HCCIEI0BaTEIbCKON
JESTeNIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJb30BaTh  U3YyUEHHBIH
NOHATUUHBIA anmapar M3y4yaeMoro pasjena (U3UMKA U COMPOBOXKIATH
BBICTYIUICHUE TIpe3eHTalMed C y4ETOM OCOOEHHOCTEH ayauTOpUHu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyectBo yacoB DJIeKTPOHHbIE CITHCOK MTOTOBBIX Croco0 OIeHKHU
Ne HaumeHnoBaHue pa3iesioB u Kontposs | Ipaktn | (uudposbie) TIaHApYCMBIX UTOTOBBIX
n/n TeM MPOrpaMMbl Bcero | HbIe yecKue oOpa3oBaTesibHbIE PC3YJIbTATOB € IJITAHAPYCMBIX
YKa3aHuCM 3TalloOB UX
padoThI padoThI pecypchbl pe3yJIbTaTOB
hopmupoBaHUS
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY/KAKIIET0 MUPa
-HCIIOJIb30BATh ITOHSATHA: -yCTHI:Iﬁ ompoc.
¢duznveckue u
XHUMHUYCCKUC SIBJICHUS.
bubnuotexa [JOK pacro3HaBaTh
1.1 ®dwusuka - HayKa O IPUpoJIe 2 https://m.edsoo.ru/7f41 | mnposiBiIeHHE U3YyICHHBIX
6194 (u3nUecKux sSBICHUH B
OKpY)KarolieM MUpe, B
TOM YHCJIC (1)I/IBI/ILI€CKI/I€
SIBJIEHUS B [IPUPOJIE.
1.2 Pu3nUeCcKne BEIIMUYNHBI 2 1 bu6mmoreka [IOK -HCIOJIb30BaTh IOHATHUSA: | -PEIIEHHUE YIEOHBIX

https://m.edsoo.ru/7f41
6194

€AMHULIBI (PU3UYECKUX

BEJIMYMH, TIPAaBUIILHO
TPaKTOBaTh
(m3nIecKuii CMbICIT
HCTIOJB3YEeMBIX
BEJIMYHH, HX
0003HaYeHUS U

SMHULIBI QU3MUECKUX
BEJIMYHMH, HAXOIUTH

bopmybL,
CBSI3bIBAIOIIHE JAHHYIO
(M3UYECKYIO BEINYNHY

MIPAKTHKO-
OPUEHTUPOBAHHBIX
3a71a4;

-IIpakTuyeckas
pabora.




¢ IpyrUMH
BEITMIMHAMH, CTPOUTH
rpadUKu U3Y9eHHBIX
3aBUCHMOCTEH
(PM3UYECKHUX BEITUYHH;

1.3

EcrecTBeHHOHAy4HBIN METOT
MO3HAHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f41

6194

-HCITI0JIb30BATh IIOHATHUA:

HaOJII0IeHHE,
9KCIIEPUMEHT, MOJIEIb,
CHIIOTE3A.

-YCTHBIN OIpoc.

Hroro no pasaciny

6

Pa3znen 2. HepBOHaqaﬂmee CBCICHHUSA 0 CTPOCHHUH BEIIECTBA

2.1

Crpoenue BemiecTBa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41

6194

-HCII0JIb30BAaTh ITIOHATHA:

aToM, MOJICKYJIa.

- IPOBOJIUTH OIBITHI MO
HaOJIIO IEHUTO
(bU3NYECKUX SBICHUM
Win (PU3AYECKUX
CBOWCTB T€J:
(dbopMynupoBaTh
poBepsieMble
MIPEIITOIOKEHHS,
coOupaTh YCTAaHOBKY W3
MPENIOKEHHOTO

obopymoBaHus,
3aIUCHIBATh XOJT OTBITA
1 (HOpMyIHPOBAThH
BBIBOJBI,

-IIpakTnyeckas
pabora.

2.2

JBm>xeHue u B3auMOACHCTBHE

bu6mmoreka [JOK




YaCTHUI] BELIECTBA

https://m.edsoo.ru/7f41
6194

ArperaTHLIe COCTOAHUA
BCIICCTBA

2.3

bu6nmoreka [IOK
https://m.edsoo.ru/7f41

6194

-HCTIOIb30BATh MOHITH:
arperaTHbIe COCTOSHHUS
BelecTra (TBEpOE,
KUJIKOE, Ta3000pa3HOe)

-pelieHne y4eOHBIX U
MPaKTUKO-
OpPUEHTUPOBAHHBIX
3aj1a4;

Hroro no pazgeny

Pa3nen 3. /IBH:KeHHe M B3aUMO/IeiicTBHE TeJl

3.1 Mexaunueckoe IBUKECHUE

bubnnoreka IIOK
https://m.edsoo.ru/7f41

6194

WCTIOJIb30BATh MIOHSTHS:
MEXaHUYECKOe
JIBIOKEHUE
(paBHOMEpHOE,
HEPaBHOMEPHOE,
MPSIMOJIMHEHHOE ),
TPaeKTOPHSL.
-pas3nyvaTh SBJICHUS:
paBHOMEpHOE
JIBIOKEHUE,
HEPaBHOMEPHOE
JIBIXKCHHE,

- pacro3HaBaTh
MPOSIBIICHUE H3Y4YEHHBIX
(hM3UYECKUX SIBJICHUN B
OKpY’KaloIlleM MHUpE, B
TOM YHCIIe (PU3UICCKUE
SIBJICHUS B IPUPOJIE:
MPUMEPHI JBUKECHUS C
Pa3INIHBIMA
CKOPOCTSAMHM B KMBOU U

-pelieHne y4eOHBIX U
MPaKTUKO-
OpPUEHTUPOBAHHBIX
3aja4;




HEXUBOU NIPUPOJIE,

3.2

I/IHepHI/IH, Macca, IINIOTHOCTh

bubnnoreka IIOK
https://m.edsoo.ru/7f41
6194

pa3nuvaTh SBICHUS:
WHEpILHS. OMUCHIBATh
W3y4YeHHbIE CBOMNCTBA T
U QU3NYECKHe SBICHUS,
UCTIONB3Ys puzndeckue
BEJIMYMHBI (Macca,
00BEM, IIIOTHOCTH
BEILIECTBA,

- pemarb pacuy€THbIE
3agaud B 1-2 aeiicTBus,
WCIIOJIB3YS 3aKOHBI U
(hopMyIIbI, CBSA3BIBAIOLIIE
¢u3nUecKue BEIUYHHBIL:
Ha OCHOBE aHalu3a
YCIIOBHS 331a4H
3aIlUChIBATh KPAaTKOe
yCIIOBHE, ITOJICTABIISATh
¢u3nUecKue BeJIUMYHHBI B
(hopMyIIbI ¥ IPOBOAUTH
pacuérbl, HAXOIUTh
CIpaBOYHbIE JAHHBIE,
HEOO0XOIUMBIE IS
peleHus 3aaad,
OLICHUBATH
PeaTMCTUYHOCTh
MOJTy4eHHOH (hr3nvecKoi
BEJIMYMHBI,

-perieHne y9eOHbIX 1
MIPAKTHKO-
OPHEHTHPOBAHHBIX
3amad;

-pakTHYecKas padoTa

3.3

Cuia. Bune! cun

14

but6mmoreka [IOK
https://m.edsoo.ru/7f4®

6194

-HCII0JIB30BaTh TOHSATHUS:
paBHOJIEUCTBYIOIIAS
cuia, nedopMarus
(ymipyras, mmacTuIecKas)

-IIpaKTHYECKast
pabora.




.- pacro3HaBaTh
MPOSIBIICHNE N3yYeHHBIX
(hM3UYECKUX SBICHUI B
OKpY’KaroIeM MHpe, B
TOM YHCITe (PU3UICCKUE
SIBIICHUS B IIPUPOJIC:
JIEUCTBUE CUIIBI TPEHUS
B IIPUPOJE U TEXHUKE,

Hroro no pasaceiny

21

Pa3nen 4. JlaByieHne TBEPABIX TeJl, JKHAKOCTEH U ra3oB

41

Hasnenune. [lepenaua
JaBJICHUS TBEPABIMU TEIAMHU,
KUAKOCTSIMHU U IrazaMu

bubmmoteka [IOK
https://m.edsoo.ru/7f41
6194

-pasyinyaTh SIBICHUS:
nepenava JaBIcHUS

TBEPABIMU TEIAMU,

MKHUJKOCTSAMH U Fa3aMHu

M0 OTIHCAHUIO UX
XapaKTEPHbIX CBOMCTB U
Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX
JaHHOe (pu3ruecKoe
SIBJICHUE;

- XapaKkTepHu30BaTh
CBOMCTBA TEI,
¢du3nyuecKue SIBICHUS U
MIPOLIECCHI, UCTIONB3YS

3akoH [lackansd, 3aKkoH
Apxumena.

-pelieHre y4eOHBIX
MPaKTUKO-
OPHEHTHPOBAHHBIX
3a/1a4;

-IIpakTnueckas
pabora.

4.2

I[aBJICHI/IC KHUAKOCTHU

bu6nunorexa [JOK
https://m.edsoo.ru/7f41

6194

IIPOBOJAUTH OIBITHI 11O

HaAOIIOICHUIO
(hbU3MYECKUX SIBICHUH
WA QU3HYECKUX

VYcTHBI onpocto




CBOICTB Te:
¢dbopMynupoBaTh
poBepsieMble
MPEITONI0KEHHS,
coOuparTh YyCTaHOBKY H3
IPEIJIOKEHHOTO
obopymoBaHus,
3aIlUCHIBATh XOJ OIbITA
1 GOpMyITUPOBATH
BBIBO/IbI;

pacro3HaBaTh
MPOSIBIICHHE M3yUYCHHBIX
(hu3HUECKUX SBJICHUH B

bubnuorexa [JOK OKpY’KaloIleM MUPE, B
4.3 ATtmocdepHoe naBieHHe https://m.edsoo.ru/7f41 | TOM uncie dusnyeckue
6194 SIBJIEHUS B IPUPOJE:
BIIMSTHAE aTMOC(EPHOTO
JaBJIEHUS HA >KUBOU
OpraHusMm.
4.4 JleiicTBHE KUIKOCTH U ra3a bubmmoreka ITOK -IPOBOJIUTH KOCBEHHBIE | -DELICHHE YIeOHBIX U

Ha [IOIPY>KEHHOE B HUX TEJIO

https://m.edsoo.ru/7f41

6194

nu3MepeHust PU3NUECKUX
BEJIMYMH (JIaBJICHHE
BO3/yXa,
BBITAJIKABAIOIIAS CHJIA,
JIEHCTBYIOIIAS HA
MOrPY>KEHHOE B
XKHUJKOCTH TEJIO, ,
creays MpeaioKeHHON
WHCTPYKIUU: IPU
BBITIOJIHEHUU
HU3MEPEHHMI COOUPATh

MIPAKTHKO-
OpPUEHTHPOBAHHBIX
3a7ad4;

-IIpakTuyeckas
pabora.




9KCTIIEPUMEHTAIBHYIO
YCTaHOBKY U

BBIUHCIISITh 3HAUCHHE
HMCKOMOM BEJIMYMHBI;

Hroro no pazneny 21
Pa3nes 5. PaGora u MOIHOCTDH. JHEpPIrH
5.1 Pabora n MomHoOCTH 3 bubnuoreka [IOK OIHCHIBATH H3yYCHHbIC -penieHre y4eOHBIX U

https://m.edsoo.ru/7f41

6194

CBOICTBA TEN U
(u3nyecKue SBICHUS,
WCTIONB3YA (hU3HUecKue
BEJTMYHHBI

( Mexanuveckast pabora,
MOIIHOCTb, IIJIEYO
CHJIBI, MOMEHT CHJIBI,
K03 GUITUeHT
MOJIE3HOTO JIeHCTBUS
MEXaHU3MOB,
KUHETHYeCKas U
MOTEHIIAATbHAS
SHEprus), Ipu
OTHCaHHUHU TIPABUIILHO
TPaKTOBaTh
(m3nIecKuil CMBICIT
HCTIOJIb3YEMBIX
BEJIMYHH, HX
0003HaYCHNUS U
eIMHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOJIHUTh
(bopMyITBI,
CBSI3bIBAIOLIME JAHHYIO
(U3NUECKYIO BETUYHHY

NPaKTUKO-
OpPUCHTUPOBAHHBIX
3ajay;

-IIpakTuyeckas
paborTa.




C IpyTUMHU
BEITMYMHAMU, CTPOUTH
rpaduKu U3y9eHHBIX
3aBUCHUMOCTEN
(hM3UYECKHUX BEIIMUNH;

5.2

HpOCTHe MCXAaHU3MBbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

6194

-IPOBOJIUTH KOCBCHHBIE
M3MEpeHUsT PUINIECKIX
BEJIMYHMH
(ko3 purmenT
MIOJIE3HOTO JIEUCTBHS
MPOCTBIX MEXaHU3MOB),
caenys npeaioKeHHON
WHCTPYKLUH: IIPH
BBITIOJIHEHUU
HU3MEpEeHU coOnpaTh
IKCTIEPUMEHTATILHYIO
YCTaHOBKY U
BBIYUCIATH 3HAYCHUC

HCKOMOM BEJINYMHBI.
cocyiel, 6apomerp,
phIyar.

- YKa3bIBaTh MPUHIIHITEI
JeicTBUS TPUOOPOB U
TEXHUYECKUX
YCTPOMCTB:
MMOJABYKHBIN U
HETIOJIBMYKHBIHN OJIOK,
HAKJIOHHAS TUNIOCKOCTh;
XapaKTepH30BaTh
MIPUHIIATIBL JeHCTBHS
U3YyYEHHBIX IPUOOPOB H

-penieHre yueOHBIX U
PaKTUKO-
OPHUCHTUPOBAHHBIX
3ajad;

-IIpakTyeckas
paborta.

5.3

Mexanuyeckas SHeprus

Bu6mmoreka [JOK

L 3aKOH




COXpaHEeHUs
MEXaHHUYECKOH
SHEPruH, IPU 3TOM
J1aBaTh CJIOBECHYIO

https://m.edsoo.ru/7f41 (OPMYTHPOBKY 3aKOHa
M " 3a11MCBhIBATH €TI0
MAaTEMAaTHYICCKOC
BBIPa)KCHHUE,
Hroro no pazueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12
[TPOIT'PAMME




8 KJIACC

KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/ P Kourpoabusbie | IIpakTnueckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3nen 1. TenuioBble siBJIEHUA
. bubmuorexa [JOK
1.1 CTpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tertnoste mpoeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3nen 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJIEHUSA
51 DIIeKTpUUECKHE 3apsiibl. 3apsHKEHHBIC Tena 7 1 bubnuotexa [JOK
' W UX B3aUMOJICMCTBHUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOSIHHBIN 3NIEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHuTHEIe SBICHIS 6 L 15 https://m.edsoo.ru/7f4181ce
bu6nuorexa [JOK
24 DUICKTPOMArHHTHAS HHAYKLIKS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145




9 KJIACC

KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungposbie
Ne i/ P Kourpoabusbie | IIpakTnueckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Pa3znen 1. Mexannueckue siBJIeHUsI
11 MexaHnueckoe ABHKEHUE U CITOCOOBI €70 10 1 bubmnoreka [IOK
' OTHCAHMSI https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.3 10 3
3aKOHEI COXpaHCHILA https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Pa3nen 2. Mexanuyeckue KoJe0aHUs U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHHCCIHE KOTCOAIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHHICCIHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 3. DiieKTpOMarHuTHOE 1MoJie ¥ 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMarHUTHOE IOJIe U 6 9 bubnmnoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3zgen 4. CBeToBbIE ABJICHUSA




4.1 3aKOHBI PaCIIPOCTPAHEHHUS CBETA 6 2 bubmorexa [TOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxxenne 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Htoro no pazneny 15
Pa3nen 5. KBaHTOBbBIE IBJICHUSA
bubmuorexa [JOK
5.1 HcnyckaHue U MOTJIONIeHNEe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoctiie aTOMHOrO A1pa 0 L https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [JOK
5.3 SnepHbie peakiuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Paznen 6. IloBTOpuTe1bHO-0000 110 I MOYJIb
[ToBTOpEeHue n 06001IeHNE COAepHKAHUSL bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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