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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHUs
COCTABJICHA Ha OCHOBE IMOJIOKEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKN Ha AEATETHbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzainuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIIBHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbI0 OKa3aHHUsS METOJUYECKON
MOMOIIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka SIBISIETCS CUCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEUN, OMOJIOTHEN, aCTPOHOMUEHN U (PU3HUECKO reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, MPEIOCTaBIsSeT HauboJee sICHbIC
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoJydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3UUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e UHTEPHNPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenoaaBaHusi ydeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHBIX opraHusamusx Poccuiickoit @Denepanum, peaM3yIOIMHUX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npocemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHUE HWHTEpeca W CTPEeMJICHUS OOYydYalolUXCsi K HaydYHOMY
M3YYCHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKK ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOMU, MOJATOTOBKA K
JaabHeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUHU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETeHNE YMEHUN ONMUCHIBATh U OOBACHATH (U3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUINUX PACUYETHBIX 3alad ¢
WCITOJIb30BaHUEM bu3IIeCcKuX MOJIeTIeH, TBOPYECKHUX "
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HAOIIOAATh PUPOIHBIC SBJICHUS M BBIMOJHSATH OIBITHI,
nabopaTtopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpManuel (HU3NUECKOro COAEpIKaHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeATeILHOCTH, CBI3aHHBIMU
C GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEZENIO).



[Ipennaraemselii B mporpamMMe 1o (pusuke nepedeHb J1adopaTopHbIX padoT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHul, MpeiaraéMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (pU3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3MepeHune @usnmueckux BenuuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HAHMs: HAOIIOACHHME, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPbl U NpoUeaypa NPSAMbIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepOB MaJbIX TEN.
5. M3mepenue teMmmeparypsl NpH MOMOIIM KHIKOCTHOTO TEPMOMETpA U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BELECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTtypoil. bpoyHoBckoe naBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue ~ sBmeHui,  OOBSACHAIOMIMXCS  TMPUTSKEHUEM  WJIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOICHUIO TEIJIOBOI'O PACHIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBU:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeHcTBHS Tesl. Criia ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBIICHHE TATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Crnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomencTByromas cuia. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIEC U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MTPU B3aUMOJEHCTBUU TeEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHE CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeqHEel CKOPOCTH CKOJBXEHMsI Opycka WM IIapuKa IO
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapaKkTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00BEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTAMU U razamu. 3akoH Ilackans. [IneBmMaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3nymrHOW 00o0oukn 3emuu. OmbiT Toppuuermm. M3mepenue atmocdepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BeITankuparomnas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON YacTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YcJOoBHE IUIaBaHUsI TEJI: TIFIABAHUE WJIH MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJIa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe

o vk w N

N



npasuiio» Mexanuku. KITJ[ mpocteix Mexanun3mos. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanuueckass »Heprusi. KuHeTrnueckas M MOTEHIUAIbHAs SHEPIHUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJIa 110

TOPU30HTAJIbHOU IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. HByLIeHHG 3aKOHa COXpPaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannumueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHHS. TerIoBO€e paclliupEeHNE U CHKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH HHEPrUu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BeUIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBeHii cMauMBaHUs M KaMWIISIPHBIX SIBICHUN.
Ha0nronenue TenioBoro paciimpeHus Ted.

N3meHeHne naBiieHUs ra3a MpU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxytaxIeHue IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH paboThl BHEIIHUMH CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JAaBJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs UK OXJIAXKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHsT BHYTpPEHHEH »JHEpruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHUSI TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yAeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

OmnpeneneHue yaenbHON TEMIOTHI MIJIABJICHHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HcTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAINPSIKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uend. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuecKoro Toka. 3akoH J[[xoyns—JleHua.
DneKkTpuYecKre Uenu U MOTpeOUTENM dIEKTPUUECKOol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3J1eKTpOMAarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJIsl HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SIBneHue 3IeKTpOMAarHUTHOW UHAYyKIUU. [IpaBuino JleHna.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DneKTpu3aus Tel.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JEUCTBUE DIEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsI0B.
[TpOBOIHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MozienrpoBaHie€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

L 0 N o Uk wN R

T = S S Y
N OO Ul W N R O



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

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS WHIYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
COTIPUKOCHOBCHHH.

HccnenoBanue ACUCTBUS DIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJIEKTPUKH.

COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.
W3mepenre u peryaIupoBaHKe CHITbI TOKA.

H3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH AIIEKTPUIECKOTO
COTPOTHUBJICHUS TIPOBOAHWKA OT €ro JUIMHBI, IUIOMIAJW ITONEPEIHOTO
CCUCHHS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSOHKEHUW TMPU TMOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Mg CHJIBI TOKa TPH TapauieTbHOM COCIMHCHHH
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH DJEKTPUYECKOTO TOKA, BBIACISIEMONW Ha
pe3ucrope.

HccnaenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.
M3y4yeHne MarHUTHOTO TTOJISI IIOCTOSTHHBIX MAarHUTOB MPH UX 00 TMHEHUN
U pa3/elICHUN.

HccnenoBanne nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OneITh, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTYIIK{ C TOKOM M MarHUTa OT CHJIbI TOKA Y HAIPaBJIEHUS TOKA B KaTYIIIKE.
W3y4yenune necTBUS MarHUTHOTO TIOJIS HA TIPOBOHUK C TOKOM.



19. KoHcTpyrnpoBanue u u3ydeHue paboThl AJIEKTPOIBUTATES.

20. U3mepenne KII/1 35eKTpoABUTaTeIbHOM YCTAaHOBKH.

21. OnbITEI TIO MCCJEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWXKEHUSA. PaBHOMEpHOE NPSIMOJMHEWHOE
nBukeHrne. HepaBHoMepHOe nmpsMoianHeEHOe nBMkeHHe. CpeHssi 1 MTHOBEHHAS
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOEe TMpsiMOsMHEHHOe aBmkeHue. CBoOoaHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTU. Ilepmon u dactora oOpaleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTtepuanbHON TOUKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruM U padoThl. IloTeHInaNbHas SHEPTUs Tea, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJId. [loTeHIManbpHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKEHMUS.
Habmoienue nBM>XKEHUs Tella 0 OKPY>KHOCTH.



9.

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

Habmronenne MexaHn4ecKux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO
KaOuHeTa (PU3MKU.

3aBUCHUMOCTh YCKOPEHHMSI T€la OT MacChl Tejla U JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHne paBeHCTBa CUIT ITPU B3aUMOJICHCTBUHU TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TE.

CoxpaHeHue UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJACHCTBUH.

CoxpaHeHue UMIyJbca MPpHU a0COIIOTHO YIPYTOM B3aUMOACHCTBUM.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa JJisi pa3roHa M JabHEUIIETO0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA WK TETIEHKKU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUs OpycKa WIM JABUKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI IPHU PABHOMEPHOM JIBHXKEHHUH TeJia 110
TrOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTya. MaTteMaTnuecKui U NpyKUHHBIM MasTHUKU. [IpeBpaienne
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHui Tel MOJ ACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGmronenue BRIHY)ISHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezneneHne dYacTOTbl M TepUoJia KojJeOaHM MaTeMaTH4eCcKOro
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPHO1a KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpPUOAA KOJEOAHUI rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Pazgeua 10. DiaekTpoMarHuTHoe mMoJjie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMArHuTHoIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

o oA W



Jlabopamopnsie padomul u onsimel.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHenHoe
pactipoctpanHenue cBera. 3atMenusi Connina u Jlynsl. OTpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpelomiieHHs cBera. [lomHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xon aydeit B nua3e. OnTHueckas cucteMa (hoTtoarmapara, MUKPOCKOTA
u Teneckomna. ['na3 kak ontuueckasl cucrema. bam3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrioxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpsamonuHeHOE pacCIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonyyenune n300pakeHU ¢ TOMOIIBIO JINH3.

[Tpuniun aevictBus doToanmapara, MUKpOCKOIIA U TEJIECKOTIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUsI CBETOBOrO Jiyya OT yIJia
naJIeHuUs.
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2. W3ydenne xapakTepUCTHK M300pakeHHUs IpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBaHnue 3aBUCUMOCTH YIJia MPEJIOMIICHHUS] CBETOBOTO Jiyya OT yrja
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMparomeit
JIVH3BIL.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Noriomenne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peaknuu. 3aKOHBI COXPAHEHHUs 3aps0BOIO U MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepreTvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYYEHHUS U HOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroaeHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIUU YaCTUIBI 1O TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOTYJIb TTPEAHA3HAYEH JJISI CUCTEMATH3alUU
1 00001IeHUS IPEIMETHOTO COJICPKAHUS U OTIBITA ICSITEILHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIs MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajis 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy U3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GOopMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOAOB HCCIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBACHATH (U3UYECKUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/ieia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BHITIOTHSIOT 3a1aHMS, B KOTOPBIX UM IPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAIBHO--3TUYECKUX MNPUHIUIIOB B JESATEIbHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAayKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIAIOLIEN
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€30MacHOro o0pa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpaHCTIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa pedhIeKCUH, MPU3HAHKE CBOETO IIPpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alud, TopojJia, Kpas) TEXHOJIOTUYECKON U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIKX B TOM YHCIIE U (PU3NUECKUX 3HAHUM;
— MHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQPECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JlaCTU OKpY’KalolleW cpenbl, TUJIAaHUPOBAHUSI TOCTYIKOB U OIEHKH HUX
BO3MOYKHBIX MOCJIEICTBHM JIJIs1 OKPYXKAIOLIEN CPEIbl;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U IMyTed Ux
pelieHus;

8) aganTanum K M3MEHSIOIIUMCH YCJIOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
NPOEKTOB (U3UYECKOM HANpPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
IPYTUX;

— TIIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH
WJICU, TIOHSATHSI, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBIICHUSIX;

— OCO3HaHHe Ae(pUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

— IUIAaHUPOBAHHUE CBOEr0 PAa3BUTHUA B NPHOOPETEHUH HOBBIX (DU3UUYECKUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U PHUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUN;

— OLICHKa CBOMX JICMCTBUM C Y4YETOM BIMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MporpaMMel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyyatomerocs OyayT copMHpoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC ~ yHMBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMSI IJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBJICHUSIM;
BBISIBIIATh TIPUYMHHO--CJICICTBCHHBIC CBSI3U TPH HM3yYEeHUU (DU3UIECKUX
SIBJICHUH U TIPOLIECCOB, JIeJaTh BBIBOJIbI C UCTIOJb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, BBIJBUTaTh THIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEILHO BHIOUPATH CIIOCO0 peleHns yaeOHOH Pu3nueckoi 3a1aun
(cpaBHEHHE HECKOJIBKMX BApWAHTOB pEIICHHs, BBIOOp HamboIee
MOAXOIAIIETO C Y4ETOM CaMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa NPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOABI 110 pe3yJibTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3IMYHBIE METOJbI, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENIHO  BBIOMpaTh ONTUMAJBHYIO (OpPMYy  TIpEACTaBICHUS
uHOpMaIlMd W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXICHUSIMU JPYIMX YYacCTHUKOB
Juanora, oOHapy>XKMBaTh Pa3IU4KUe U CXOACTBO MO3UIIHA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUAYaIbHOM
palboTHI IPU PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JOCTHKEHUIO: paclpeAeisiaTh poyH, OOCYXKIaTh MpPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUST HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTAasl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJIAUHUPYS CBOU ACHCTBUS C IPYTUMHU WICHAMHU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIS pelieHns (PU3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NMYHBIX [OAXOAAX IPHUHATUSA  PELICHHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUS B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3NUecKon 3a1auul Win
IUIaHa HMCCIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeajiaraéMble BAPUAHThI pEUICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS) Ppe3yibTaToOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro UMCCIEIOBaHMS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM;

CTaBUTh c€051 HA MECTO APYroro YejIoBeKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KkJacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOIOICHUE, JKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAWMHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIEUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBHDKEHUE, HEPAaBHOMEPHOE  JABWKECHHE, HWHEPLUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TEIAMU, KUJIKOCTSIMU U ra3aMu,
aTMOC(pepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
HHEPTUM) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MpPUMEPHI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXUBOU
NpUpoOJie, NCUCTBUE CWJIBI TPEHUS B MPUPOAE U TEXHHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuarv B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3ndecKkue BeIMUnUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC Tela,
cujia TpeHus, 1aBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKash pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO (PUIIMEHT TOJIE3HOTO JEHCTBUS MEXAHW3MOB, KHHETHYECKas W
NOTCHIIMAIbHASL DJHEPTHsi), TPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BETTUYHMH, X 0003HAYCHUS U €IUHUIIBI
bu3MYeCcKX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYUHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl IIpaBUjla CIOKEHUs CWII (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbryara (0Ji0ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKHM, 3aKOH COXPaHEHUS MEXaHMYECKOU
DHEPruM, NpPU HTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (hU3UUECKUE SIBJICHMUSI, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallM IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBS3HM, CTPOUTh 00bACHEHUE U3 1-2
JOTMYECKHX ILIAaroB C ONOpPOM Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SBIICHUH, PU3NUECKIX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEZY ), pa3IMYaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(buznyecKuX CBOMCTB TeM: (POPMYIUPOBATH MPOBEPSIEMbIE ITPEATIOIOKECHHUS,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO 000pY0BaHUs, 3alIUChIBATD X0
OMbITa U (GOPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABMXKYLLIErOCs TEJNA OT BPEMEHU JIBUKEHHUS TEJa, CUIIBI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KauecTBa OO0pabOTKH MOBEPXHOCTEH Ten |
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUIIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT INIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM y4eOHOTO HCCIENIOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOTYYCHHONW 3aBHCHUMOCTH (DU3MUECKUX BEIHMYUH B BUJC
NPEUIOKEHHBIX TaONMIl U TpadUKOB, JENaTh BBIBOJBI 10 pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUJIA TPEHUS CKOJIBXKECHHUS, JaBJICHUE
BO3/lyXa, BBITAIKUBAIOUIAsl CcUJa, JCHCTBYIOLIAs Ha IMOTPYKEHHOE B
KHUAKOCTh  TeNo, KO3(PPUIMEHT TMONEe3HOro  JEWCTBUA  MPOCTHIX
MEXAaHHU3MOB), Clenys NPEIJIOKEHHOM HHCTPYKLUHU: IMPH BBINOIHEHUU
U3MEpPEHU coOMpaTh SKCIEPUMEHTAIbHYI0O YCTAaHOBKY W BBIYUCIATH
3HA4YEHUE NCKOMOU BEJIUYHUHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH MpuU padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTD;
XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HM3YyYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA Ipecc,
MaHOMETP, BBICOTOMED, OPIIHEBOI HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOICTBaX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HM 1711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUS 3/10POBbsSI U COOJIIOJIEHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOILLIEH CPeE;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HaHUA © TYTEM CpPAaBHEHHUS PA3MYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM MM MOXET OBITh
HEJ0CTOBEPHOM;

UCITOJIb30BAaTh MPHU BBHIMOJHEHUN YUEOHBIX 33JaHUM HAy4YHO--TIOMYJISIPHYIO
JIUTEPATYpy HU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHUAIIbI, PECYPChI
cetu MuTepHer, Bhaaerb nNpuéMaMH KOHCIEKTHUPOBAaHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (PU3UUYECKOTO CONEpPKaHUS, B TOM



YyucIie myOoJuYHO AeNiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHUM, TTPU STOM TPaAaMOTHO HMCIOJB30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaesiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CIICIUTHh 3a BBIMOJHECHMEM IIIaHa JCUCTBHM, aJ€KBAaTHO OILICHUBATH
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpauUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSI YMEHUI:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUXKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACBIIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JIBUTaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CXKAaTHE, Tervlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHUE, KAIWJUISIPHBIE SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTauIM3anus (OTBEplIeBaHUE), KUIICHHE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHUE MArHUTOB, JCHCTBHE
MAarHMTHOTO TOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHIYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3HYECKUX  SBICHUNA B
OKpYXaIollleM MHpe, B TOM uHcle (U3NYECKUE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHWE M KANWJUISIPHBIC SIBIIGHUST B TPUPOJIE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, SJEKTPUUECKUE
ABJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aped moarcoB, poJib MATHUTHOTO MOJIS JJIsI )KM3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBJICHUM;

OMKCHIBATh MU3yUYCHHBIE CBOMCTBA Tel M (U3MUECKHUE SBICHUS, UCTIOJIB3YS
bu3ndeckue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TEeIJIOEMKOCTh BEIECTBA, VYACNbHAs TEIUIoTa



IUTaBIICHUS, YJENbHAs TEIjJoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA()(UIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAIlIMHBI, OTHOCUTEIIBbHAS BIIAJKHOCTD BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yZI€JIbHOE CONPOTHUBIICHUE BEILIECTBA, pa00Ta U MOIHOCTb 3IEKTPUYECKOTO
TOKAa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICH
UCIIOJIb3YEMBIX BEITUYMH, 0003HAYCHUS U €UHUIIBI (PU3UUECKUX BEIUYHH,
HaXOoAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEN
(u3NYECKUX BEJINUMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBICHUS U TPOIIECCHI,
WCIIOJb3Yysl OCHOBHBIE IOJIOKEHUS MOJEKYJISAPHO--KHHETUYECKOM TEOPHUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJis yyacTKa LIEeTH, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMATHUYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObsICHEHHE U3 1—2 JTIOTHYeCKuX
1IaroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NYECKOMN BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(GU3MYECKUX METOOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WIH
¢uznyecKux CBOWCTB TeN (KanWUISPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATYPbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUs BOJBI OT TEMIIEPATYphl KUAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alus TEl U B3aUMOJEUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MAarHMTHOTO MOJIS HAa MPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA dJEKTPOABHUTATENSI TOCTOSHHOTO TOKa): (OPMYIUPOBAThH
MPOBEPsIEMbIEC MPEANOI0KEHUSA, COOUPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO
000pyZ0BaHUsl, OMUCHIBATH XO/1 OTbITA U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEJIBHOM BIIaXKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUSI C KCIOJIb30BAHHEM AHAJIOTOBBIX
npuOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3yJbTAThHI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU MONEPEYHOTO
CEUYEHUS U yJICIbHOTO CONMPOTUBIICHUS BEIIIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIETO 4Yepe3 MPOBOAHUK, OT HANpsHKEHHsT HAa MPOBOJHHUKE,
UCCIICOBAHUE IIOCJIEAOBATEIBHOIO U  MApAJIEIBHOTO COECIMHEHUMN
MPOBOJHUKOB): TUIAHUPOBATH MCCJIEAOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAys MNPeIJIOKECHHOMY IUIaHy, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE Ta0MIl U rpaduKoB, 1€/1aTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yAelbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIITHOCTh 3JICKTPUYECKOIO0 TOKAa): IJIAaHUPOBATh H3MEPEHUS, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl MPEIJIOKEHHONM MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTI0IaTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPHU padoTe ¢ 1ab0paTOPHBIM
000opy10BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUYECKOM DHEPTUU, DIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsi), BIEKTPUYECKUE
MpEAOXPAHUTEIU, DIIEKTPOMATHUT, JICKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUYECKHUX SBJICHUW U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W U3MEPUTEIBHBIC
MPUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOI, PEOCTaT), COCTABJISITH CXEMbl DJIEKTPUYECKUX LIeNed ¢
MOCJIEA0BATENbHBIM U HapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX 1IETICH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCETHEBHOM
XKU3HU 1)1 oOecriedeHnsi 0€30MacHOCTH NP OOpaIleHnu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHCHHSI 3I0POBbsS M COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICTISITHE HH(POPMAIIHIO, KOTOpast SBISCTCS
MIPOTUBOPEUNBON MIITH MOKET OBITH HEJOCTOBEPHOIA;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUESOHBIX 3a/laHUi HAy4IHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COAepKaHUs, CIIPABOYHbIE MAaTEPUaJIbl, PECypPCHI
cetu MuTepHer, BiaAeTb NpuéMaMH KOHCIEKTHUPOBAaHUS TEKCTa,
npeodpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MMyOJIUYHO MPEACTABISATE PE3yIbTaThl MPOCKTHOU
WJIA UCCIIEZIOBATENBCKOM eI TEIbHOCTH, IIPX 3TOM T'PaMOTHO HUCIIOJIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBITIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEIOBAHUN (PU3NIECKUX
MPOIIECCOB pacTpeAeisaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
NIOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBIOJIHEHUEM IJIaHa JEHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIBL, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPaeKTOpHsl, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTD,
CHEKTPhI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, OeTa- U raMMa-u3IIy4eHHUs,
W30TOIBL, IAEPHAS SJHEPIETHKA;

paznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
NajJieHUue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJIEHCTBHE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromiue u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE PacIpoCTpaHEHUE, OTPAKEHHUE W TPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHUe OeJoro CBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYEHHMsI) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaguOaKTUBHBIN ()OH, KOCMHUYECKHE JyYd, PAJAMOAKTUBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYCHUN Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TeN M (PU3MUYECKHE SIBJICHUS, UCIIOJIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, HMIYJIbC Tela, HWMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
MPY>KUHBI, KHHETUYECKAast JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TIOKa3aTelb TMPEIOMJICHUS Cpebl), TPH ONHUCAHUH
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpapHKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0HBl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAKECHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YHCIIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4d (OMUPAIOLTUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJOCTAIOINE WM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [IJISl PEIIeHUs, MPOBOAUTH pPAacu€Thl M  OILICHHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$u3MYECKUX METOIOB, HCIONB3yS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEIINONOKEHUE, OICHUBATh MPABWIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHHUsl PHEPTHH, 3aBUCHUMOCTh TEpHOAa KOJeOaHWU TPYKHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3epKalie W CBOWMCTB H300pa)X€HHs TMpeaMeTa B coOuparomieit
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IYUCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
000py1I0BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeeIiss
CpellHee 3HAYeHUEe U3MepsaeMOl BeNIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH OT BPEMEHH TTPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaydaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCIENOBAaHUE, CaMOCTOSTENBHO coOMpaTh



YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
bu3MYeCKuX BETUYMH B BUAC TaONWIl U TPaPUKOB, N1€JIaTh BBIBOIBI 110
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBMYKEHHUH, YCKOPEHHE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOAaHUI MaTeMaTH4ecKOoro W MPYKMHHOTO MAasTHHUKOB, OINTHYECKAs
cuia coOuparomei JUH3bI, PaAUOAKTUBHBIN (OH): IJIAaHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEITMYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30M1acCHOCTH P paboTe ¢ JabopaTOpHBIM
000Opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/iad, OINTHYECKHE CXEMBl JUIA
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH MpU oOpalleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHUS 3I0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUs IOCTOBEPHOCTH MOJYYSHHOW MH(POpPMAIIMA HA OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHKOB;



MCIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VIHTEepHeT, BHaneTb MNpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHOW HIIM HCCIIEA0BATENBCKON
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éTOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
VISHIA  HAYRA O TIPHpOA® https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 EctecTBeHHOHA i METOJT TIO3HA 2 1
TECTRCHHOHAYHHBIM METOA HOSHATIA https://m.edso00.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
2.1 CrtpoeHue BemecTBa 1
TPOCHHE BetllecTs https://m.eds00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6nuoreka [IOK
2.3 ArperaTHbple COCTOSIHHS BEIIECTBA 2
p B https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4eCcKOe OBIKEHIE 3 nbmorexa L0

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



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

Bbu6nuoreka [IOK

32 Hrepuuitd, Macea, IIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
33 Cuuna. Baget o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuotexa [HOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnnoreka IIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA NMOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka [IOK
51 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5 1
POCTBIC MEXATIIME! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
5.3 M 4 1
CXAITCCRAL JHEpTIA https://m.edsoo.ru/7f416194
Hroro no pa3zneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

Kosaun4vecTBo 4acos JJIeKTPOHHbIE
Ne HanmMmeHnoBanue
(undposbie)
n/  pasgenoButeM  Bcer Kourpoabn — Ilpakruueck
oOpa3oBaTe/ibHbIE
1| NporpaMMmel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
JE—— bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CHOCOOBI €T0
4a6
OITUCAHUS
BzaumoneiicTBu buGnnorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
€ Tel
4a6
3aKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs 426
Utoro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHus1 H BOJHBI
MexaHuveckue bubmmorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIEOAHUS
4a6
MexaHuveckue bubmmorexa [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOC I10JI€ U JIEKTPOMArHUTHBIC BOJIHBI

DIIeKTPOMarHuT
Hoe THolIe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
4a6
bI€ BOJTHBI
Wroro mo pazneny 6
Pa3znen 4. CBeToBbI€ sIBJIEHHSI
3aKOHBI bubmuorexa [JOK
4.1 pacrnpocTpaHeHH 6 2 https://m.edsoo.ru/7f41a
sI CBeTa 4a6
JIuH3BI 1 bu6mmorexa [IOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a

npuOopbI

4a6
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Paznoxenue bubnuorexa [JOK
4.3 Oeroro cBera B 3 2 https://m.edsoo.ru/7f41a
CIIEKTP 4a6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
Ucnyckanue u bubnnoreka HOK
5.1 MOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Croere bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO Si7pa
4a6
AnenHbIe bu6mmoreka [IOK
53 P 7 1 1 https://m.edsoo.ru/7f41a
peakuu 426
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-0000 A0 MOAY /1B
[ToBTOpeHue n
000061IeHNE bu6mmoreka [IOK
6.1 COJICPIKaHUS 9 2 https://m.edsoo.ru/7f41a
Kypca QU3HKH 32 4a6
7-9 kimacc
Wroro mo paszneny 9
OBIIEE
KOJIMYECTBO
102 3 27
YACOBIIO 0

I[TPOTPAMME
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