


COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nea 1. ®u3nka u eé poJsib B NO3HAHUHU OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o mpupoje. SBneHus npupoipl. PU3NUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. W3mepenue ¢usnueckux BenuyuH. Duszmueckue MnpuOOPHL
[TorpemnocTs u3MepeHuil. MexxayHapoHas CuCTeMa €AuHULL.

Kak ¢usuka u npyrue ecTecTBeHHbIE HAyKH M3Y4alOT mpupoay. EcTecTBeHHO-HAy4HBII METO
MO3HAHUS: HAOI0JIeHNe, TOCTAaHOBKAa HAyYHOTO BOIPOCA, BBIIBH)KEHUE TUIIOTE3, SKCIEPUMEHT I10
MIPOBEpKE THUIOTE3, OObsACHEHHE HalmromaemMoro sBieHus. Onucanue (GU3MUECKUX SBICHUH C
ITOMOILIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue nNpuoOOPH U MpoIeypa MPSIMbIX U3MEPEHUN aHAJIOrOBBIM U IU(GPOBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenre LEHb AEIEHUS 1LIKaJIbl U3MEPUTEIBLHOTO pUdOopa.
N3mepenne paccTossHUM.
N3mepenue 00bEMa JKUIKOCTH U TBEPAOIO TeEA.
Ornpenenenue pa3MepoB MajbIX Tel.
W3mepenue TtemmepaTypbl 0OpH TOMOIIM JKUJIKOCTHOIO TEpMOMETpa U JaTydKa
TEeMIIepaTypsbl.
6. IIpoBexmeHue wHcCCIENOBaHUS 1O TPOBEPKE THUIOTE3bl: JAbHOCTh MONIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pasnen 2. [lepBoHavajbHbIe CBeIeHHS 0 CTPOEHHH BelIeCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pasMepbl. OIBITHI, JOKa3bIBAIOLINE JUCKPETHOE
CTpOEHHE BEILECTBA.

JlBmkeHne dactul BemiectBa. CBA3b CKOPOCTH JABM)KEHHS YacTHULl C TEMIEPATypOMl.
BpoynoBckoe nBmwxkenue, nuddys3us. BzaumopeiicTBHe dYacTHI] BEIIECTBA: MNPHUTSIKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX (KPUCTATTMUECKUX )
Ted. B3auMocBs3b MeXIy CBONCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U HUX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. HabGmonenue nuddysuu.

3. HaOmonenue siBieHUH, OOBSICHSIONIMXCS MPUTHKCHUEM WU OTTAJKUBAHHEM YaCTHII

BELIECTBA.

Jlabopamopnusie pabomot u onvimel.

1. Ornenka quaMeTrpa aToMa METOJIOM PSJIOB (C UCHONb30BaHUEM (oTorpaduit).

2. OnsITHI IO HAOJTIOACHUIO TETUIOBOTO PACIIMPEHHS T'a30B.

3. OnbITel 1O OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO TPUTSDKEHUS.

Pa3nen 3. /[BuskeHUe U B3aUMO/IeIiCTBHE TeJl.

Mexannueckoe OBUXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOe ABMkeHHe. CkopocTs. CpenHss
CKOpPOCTbH IPU HEPABHOMEPHOM JIBHKEHUU. Pacu€T myTu u BpeMeHH IBH)KEHUSI.

SIBnenue uHepLMu. 3aKOH MHEpLUU. B3anmoaeiicTBie TNl Kak NpuYMHa U3MEHEHUSI CKOPOCTU
IBUKEHMSI Tel. Macca kak Mmepa MHEpTHOCTH Tena. [ImoTHocTh BemiecTBa. CBsi3b IJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuna Kak XapakTepuCTUKa B3auMoJiecTBUs Tei. Cuia ynpyroctu M 3akoH ['yka. M3mepenue
CWJIBI C ITOMOIIBIO JUHAMOMETpA. SIBlIeHNE TATOTEHUs U cwia TskecTH. Cuia TSHKECTH Ha APYTUX
mianerax. Bec Tena. HeBecomocth. ClokeHWE CHJI, HANpaBJICHHBIX MO OJHOM MPSIMOI.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHue CKobKeHusl U TpeHue nokost. Tpenue B npupoae u
TEXHUKE.
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Hemoncmpayuu.
Habnronenne MexaHU4ecKOro IBUKEHHUS Tela.
N3Mepenne CKOpoCTH MPSIMOITMHEUHOTO ABUKEHHUS.
Habnronenue siBieHUs! HHEPLUH.
Habmtoienne u3aMeHeHns: CKOpOCTH MpU B3aUMOACHCTBUU TEl.
CpaBHeHHE Macc 10 B3aMMOJEHCTBHIO TEI.
CnoxxeHue cuil, HapaBJICHHBIX 110 OAHOU MPSMOM.
JIaﬁopamoprle padomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMXKEHHUSA (ILIApHUKa B KUJIKOCTH, MOJEIIN
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).
2. OmpeneneHue CpeaHE CKOPOCTU CKOJBKEHUs OpycKa WM IIapuKa MO HAKIOHHON
IIJIOCKOCTH.
OmnpeneneHne MI0THOCTH TBEPAOTO TENA.
4. OnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh pacTsKeHHs (IedopManuu) TPYKHHBI OT
MIPUIIOKEHHOM CHUIIBI.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tella U
XapakTepa COIMPUKACAIOIINXCS [IOBEPXHOCTEM.

Pa3nen 4. laBieHue TBEPABIX TeJl, ;KMIAKOCTel U ra3os.

HaBnenue. CriocoObl yMEHbIIEHUSI U yBelIWueHHUs naBieHus. JlaBieHue raza. 3aBHCHMOCTh
JaBJIeHUs Ta3a oT o0béMa, Temneparypsl. llepenaua naBieHus TBEPABIMU TEJIaMU, KUAKOCTIMU U
razamu. 3akoH [lackans. [TneBMaTHueckre MalTuHbl. 3aBUCUMOCTD JIaBIICHUS KUAKOCTH OT TTTyOUHBI.
I'mapocraruueckuii mapanokc. CooOmaronrecs cocyasl. [ uapaBindeckue MexXaHU3MBl.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3YIIHOM
obomoukn 3emsmn. OmbiT Toppuuermmm. M3mepenune arMochepHOro JaBleHUS. 3aBUCUMOCTH
aTMoc(hepHOro JaBJieHHs OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl nms u3Mepenust arMochepHOro
JaBJICHUS.

JleiicTBUE )KUIKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITasikuBaroas (apxuMeioBa) cuia.
3akon Apxumena. [lnaBanue ten. BozayxomninaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABIICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHus: KUAKOCTHIO U Ta30M.
Coobmarommuecst CoCybl.
I'mppasnnueckuii npecc.
[IposiBneHue neicTBUst aTMOCPEPHOTO TABIICHUS.
3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTH Tella U TUIOTHOCTHU
KUKOCTH.
PaBeHCTBO BBITAIKUBAIOIICH CUIIbI BECY BBITECHEHHOU JKUJIKOCTH.
8. VYcioBue muaBaHus Tel: IJIaBaHWE WIH TOTPYKEHHE TET B 3aBHCHUMOCTH OT COOTHOIICHUS
IJIOTHOCTEHN TeJla ¥ )KUJIKOCTH.
Jlabopamopnusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjIe OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH
Tena.
2. OmpepeneHue BHITAIKUBAIONIEH CUITBI, IEUCTBYIOIIECH Ha TENO, MOTPYKEHHOE B )KUIKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOICH CHIIBI, JCHCTBYIOMICH Ha TEJO B )KUIKOCTH, OT
Macchbl Tela.
4. OnbIThI, IEMOHCTPUPYIOIINE 3aBHCUMOCTh BBITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH HA TEIIO
B ’KHJIKOCTH, OT 00bEMA MOTPYKEHHON B )KHUJIKOCTh YaCTH TeJla M OT MIOTHOCTH KUAKOCTH.
5. KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKH U OIpeneieHue eé
IPy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MoHoOCTh. JHEPTHUsl.

Mexanunudeckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecusl phlyara.
[IpumeHeHne mpaBuiia paBHOBECH pbldara K 010Ky. «3050Toe npaBuiio» Mexanuku. KITJ[ mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.
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Mexanundeckas sHeprus. KuHeTtnueckass M NMOTEHIMaIbHas sHeprus. lIpeBpamienue ogHOTO
BHJIa MEXAHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuusie padbomot u onvimel.

1. OmnpenencHue pabOTHI CHIIBI TPSHHUS TIPY PABHOMEPHOM JIBHXKEHUH TEJIA 110 TOPU30HTAIBLHOM
MTOBEPXHOCTH.

2. VccnemoBaHue yCcIOBHA paBHOBECHS phlyara.

3. Hamepenune KIIJl HaKITOHHOM TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXpAHEHHUS MEXaHUYECKOW PHEPIHH.

8 KJIACC

Pasnea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE MOJIOKEHHUST MOJEKYISIPHO--KUHETUYECKON TEOpUH CTpOEHHUs BeliecTBa. Macca u
pa3Mepbl  aroMOB M MoOJeKyid.  OmnbITel, NOATBEPKIAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopnenu TBEPAOro, XHIKOTO W Ta3000pa3HOrO COCTOSIHMM BemlecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBSICHEHHE CBOMCTB ra3oB, JKUIKOCTEH M TBEPMABIX T HA OCHOBE IOJOXKCHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopud. (CmauMBaHME W KanWwUIApHbIE siBleHUs. TemioBoe
pacuIMpeHue 1 cxxaTue.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOIO ABUKEHUS YacTUlLl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPIUM: TEIUIOoNepeiada U CoBepiieHrne padoTsl. Buas
TEIJIONEpeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIyYCHHE.

KonuuecTtBo TemioTel. YaenbHas TEMIOEMKOCTh BellecTBAa. TeIIO0OOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oananca. [lnmaBieHwe W OTBEpAEBaHHME KPUCTAIIMYECKUX
BEIIECTB. YaenbHas Teriora miasieHus. [lapoodpa3zoBanne u konneHcanus. Mcnapenune. Kunenue.
VYaenvHas TerioTa mapooOpa3oBaHUS. 3aBHCHUMOCTh TEMIEpaTyphl KHUIIEHUS OT aTMOc(hepHOro
JTaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIUIMBa. Y IebHas TEIIOTa CTOpaHusl.

[Tpunnmne! padoTs! TemmoBsix apurateneit KI1/[ teroBoro nurarens. TemioBbie ABUTATEIH U
3alIuTa OKPYKaroLIEel Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILLEHUS SHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpavyuu.

Habmonenne OpoyHOBCKOTO TBUKEHHUSL.

Habmonenue nuddysuu.

Habmroienue siBineHn CMauMBaHUS U KaWJUISIPHBIX SBICHUH.

Habintoienue TenaoBoro pacuMpeHus Tell.

W3meHeHue naBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUM HITH OXJIAXKICHUU.
[IpaBuna u3mMepeHus TemrepaTyphbl.

Buasl Terionepenauu.

OxJaxieHre Ipy COBepIIeHUH PabOThlI.

HarpeBanue npu coBepiiieHn# pabOThl BHEIIHUMU CHIIAMHU.

0. CpaBHEHHE TEIUIOEMKOCTEH PA3IMIHBIX BEIIECTB.

1. HabnroneHne KUMeHus.

12. HaGnroieHre TIOCTOSTHCTBA TEMIIEPATYPHI MTPH TUIABICHHH.

13. Monenu TenI0BLIX ABUTATEIIEH.

Jlabopamopnusie pabomot u onvimel.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

OnbITHI IO BRIPATMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WUJIU caxapa.

OnbITHI 10 HAOTIOACHHUIO TEIJIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPABIX TEI.
Onpenenenue AaBieHus BO3AyXa B OaJlJIOHE MINPUIIA.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCIMOCTD JaBIICHUS BO3yXa OT €ro 00bEéMa U HarpeBaHUs
WJIY OXJIQXKICHMUS.

RRpowoo~NoOR~wNE

agkrwpnE



6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIIepaTyphI.
7. HaOmroneHne n3MEHEeHHsI BHYTPEHHEH YHEPTUH TeJla B pe3ysIbTaTe TeIyIonepeayn U padoThl
BHCIIHUX CHIL.
HccnenoBanue sBICHUS TEIIOOOMEHA MPU CMEITMBAHUY XOJIOAHOM U TOPSYCH BOJIBI.
9. OmpepneneHue KOJIMYECTBA TETUIOTHI, MOJYYEHHOTO BOJOHN MPH TEINIOOOMEHE C HArPEThIM
METALUTAYECKUM LHJIHHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporecca UCIapeHus.

12. Onpenenenre OTHOCUTEILHOM BIIAXKHOCTH BO3IyXa.

13. Onpenenenue yaenbsHON TEIUIOTH TUIABJICHUS JIbAA.

Pa3nen 7. DiiekTpryecKUe M MATHUTHBIE SIBJICHUS.

DnekTpusanusa Tena. J[Ba poma 3JIEKTpUUYECKUX 3apsA/ioB. B3auMojelcTBue 3apsiyKEHHBIX Tell.
3akon KynoHa (3aBUCMMOCTBH CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI 3aps0B U
PACCTOSTHUS MEXKy TeJIaMu).

Onektpuueckoe Tmose. Hanpsok€HHOCTh 3iekTpudeckoro mosist. [IpuHmmmn cyneprno3uuuu
ANEKTPUYECKHUX TMOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snexkrpuyueckux 3apsaoB. DJIeMEHTAPHBIA dIeKTpudeckuit 3apsa. CTpoeHune aroma.
[IpoBOIHUKY U AUAIEKTPUKHU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsia.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO ToKa. McTOUHHMKH
MTOCTOSIHHOTO TOKa. JIeHCTBHS SJEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XHUMHYECKOE, MAarHWTHOE).
DNEeKTPUYECKUM TOK B JKUJIKOCTSAX U ra3ax.

DnekTpuyeckas 1enb. Cuiia Toka. DiekTpudyeckoe HanpsikeHue. COnpoTUBIEHHUE MPOBOIHUKA.
VYnenpHOE comnpoTHBIeHHE BemiecTBa. 3akoH Owma mns ywactka uenu. l[locnmemoBatenbHoe U
napajjieIbHOe COEAMHEHUE TTPOBOIHUKOB.

PaGora u MOIIHOCTH 3neKTpuyeckoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudyeckue Lenu u
MOTPEOUTENH dIEKTPHUUECKOM 2Heprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossmaBle MarauTHl. B3amMmojeilicTBHE IIOCTOSHHBIX MAarHuTOB. MAar"HuTHoOe TIIOJIE.
MarnuTtHOe 1osie 3eMJId U €ro 3HaueHue Ui xKU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe mose
AIEKTPUYECKOTO TOKA. [IprMeHeHue 371eKTpOMarHuToB B TeXHUKE. J[elicCTBHE MarHUTHOTO IOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBHUraTeIb NOCTOSHHOIO TOKA. VICIOIB30BaHME 3IEKTPOABUTATENIECH B
TEXHUYECKUX YCTPONCTBAX W Ha TPAHCIIOPTE.

Onbitet @apaness.  SIBneHue  AIEKTPOMArHUTHOM  MHIYKIUU. IIpaBuno  Jlenna.
Onektporereparop. CrnocoObl MOTYyYEHUS IICKTPUUYECKON HSHEPrHH. DJIEKTPOCTAHIIMH Ha
BO300OHOBIISIEMBIX HICTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DnekTpusanus Teul.

JIBa pojia SNEeKTPUYECKHUX 3aps/IOB U B3aMMOJICUCTBHUE 3aPSHKEHHBIX TEI.
YCTpoUCTBO U JENUCTBUE DIIEKTPOCKOIIA.

DnekTpocTaTu4ecKas HHIYKIU.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[IpoBOTHUKY M TUATEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUW 3JEKTPUUECKOTO MOJISI.

M cTouyHNKH ITOCTOSTHHOTO TOKA.

JlelicTBUS AIEKTPUUECKOTO TOKA.

0. DNIeKTPUYECKHIA TOK B KUIKOCTH.

11. T'a30BBIif pa3ps.

12. 3mepeHune CHITbI TOKA aMITEPMETPOM.

13. 3mepeHune 3NeKTPUUECKOTr0 HAMPSHKEHUS BOTBTMETPOM.

14. Peoctat 1 Mara3uH CONPOTUBIICHUMA.

15. B3aumopaencTBre NOCTOSTHHBIX MarHuToB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeICHHS IMOTIOCOB MarHUTa.
17. MonenupoBaHie MATHUTHBIX MOJIE€H MOCTOSTHHBIX MAarHUTOB.

18. OnwiT Dpcrena.
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19. MarauTHOE 110JIe TOKA. DJIEKTPOMArHHUT.

20. JleiicTBME MarHUTHOTO TOJISI HA TIPOBOJHHUK C TOKOM.

21. DnekTpoaBUTATENb TOCTOSIHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS DJIEKTPOMArHUTHOW WHIYKIIHH.

23. OnbrTer Dapanes.

24. 3aBHCHMOCTD HAIPaBIICHHUS HHAYKIIMOHHOTO TOKA OT YCJIIOBHH €ro BO3HUKHOBEHHUSI.

25. DneKkTporeHepaTrop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimel.

OnbIThI 110 HAOTIOACHUIO AMEKTPUZALMHU TEJI MHAYKIUEH U IPH COIPUKOCHOBEHUH.

UccnenoBanue neiicTBUS 3JIEKTPUUECKOrO MO HA IPOBOJAHUKH U AUDIIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON 1T MTOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIbI TOKA.

W3mepenue u peryaupoBaHue Hanps>KEeHUsI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBICHUS

pe3ucTopa U HaNpsKEHHsI Ha PE3UCTOPE.

7. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD JIEKTPHUECKOTO COPOTUBIICHHS IIPOBOAHUKA OT
€ro JIJIMHBI, TUIOIIAIU TOMIEPEYHOr0 CEYSHHs U MaTepuara.

8. IIpoBepka mpaBuiia CIOXKEHHUS HANPSHKSHUN TPU TIOCIIEA0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia JJisi CHIIBI TOKA IIPU MTAPAJUIETLHOM COSTMHEHHH PE3HUCTOPOB.

10. Onpenenenue paboOThI AIEKTPUIECKOTO TOKA, UIYILETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCIMOCTH CHJTBI TOKA, MAYIIETO Yepe3 TaMIIOUKY, OT HANPSKEHHs Ha HEll.

13. Onpenenenne KITJ{ HarpeBarens.

14. ViccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TI0JISI IOCTOSIHHBIX MArHUTOB MPH UX 00BETMHEHUN U Pa3/ICIICHUN.

16. UccnenoBanue NeHCTBUS DEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIBI B3aWMOJICHCTBHS KaTYIIKH C TOKOM H
Mar"uTa OT CHJIbl TOKa M HAIPaBIIEHHUS TOKA B KaTYIIIKE.

18. N3yueHwue AeiicTBUSI MArHUTHOTO TTOJISl HA TIPOBOJHHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3ydeHue paboThl 2IEKTPOIBUTATEIS.

20. Usmepenne KI1J] anexTponBuraTenbHO YCTaHOBKH.

21. OmpITl MO WCCIEAOBAHUIO SBJICHHS AJIEKTPOMArHUTHOW WHAYKIIMU: UCCIEIOBAaHUE
M3MEHEHH 3HAYEeHUS ¥ HAIPABJICHUS! HHIYKIIMOHHOTO TOKA.

ogakrwnE
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Pa3nea 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Crucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOrO0  JBWKEHMs. PaBHOMepHOe IpsMoOnuHENHHOEe  aBMkKeHHEe. HepaBHomepHoe
NpsMOJIMHENHOE NBHKeHNE. CpeHss U MTHOBEHHAsl CKOPOCTh TeJIa TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE MpsMonHelHoe aBuxkeHne. CBoOoaHOe najgeHue. OnbIThl

lanunes.

PaBHOMepHOE ABIKEHHE 110 OKpYXHOCTH. [lepnosn u yactoTa obparienus. JInneitHas u yriosast
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

ITepBbiit 3axon HerotoHa. Bropoii 3akoH Hetorona. Tperuii 3akon HeroroHa. IIpuHuun
CYTIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUSI CKOJIBKEHUS, CUila TPEHUS MTOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TsKecTd U 3aKOH BCEMUPHOTO TATOTEHHUsS. Y CKOpeHHe cBOOOIHOTO majeHus. J[Buxenue
mianet Bokpyr CounHia. [lepBas kocMuueckast cCKopocTb. HeBecOMOCTh U nieperpy3Ku.

PaBHOBecue marepuaibHON TOUKU. AOGCONIOTHO TBEPI0E Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenue wumnynbca. MMmynbC cuiibl. 3aKOH COXpPAHEHUs HMITYJIbCA.
PeakTuBHOE IBUKEHUE.



Mexanunyeckas paboTa U MOIITHOCTh. PaboTa cuil TSHKECTH, yIpyrocTH, TpeHus. CBs3b SHEPTUU
u pabotel. [loTeHIManbHas SHEPTUs Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3emiu. [loTeHImanpHas
SHeprus cxkarol npyxuHbl. Kunernueckas sHeprusi. Teopema O KMHETHYECKOW SHEPruu. 3aKOH
COXpaHEHUS MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOnropeHne MEXaHUYECKOTO IBHKCHHS Tella OTHOCHTEIBHO Pa3HBIX TEJI OTCYETA.

2. CpaBHeHHE ITyTell M TPACKTOPUI JBMXKEHUS OHOTO U TOT'O K€ TeJla OTHOCUTEIbHO Pa3HbIX
TE€J OTCYETA.

3. H3mepeHune cKOpOCTH U YCKOPEHMSI TPSIMOJIMHEHHOT O IBUKEHHUS.

4. W ccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHHUS.

5. Habmonenue nBrXeHHS TeJa MO0 OKPY>KHOCTH.

6. HaOmroneHne MexaHMUYECKUX SBJICHUH, IPOUCXOAALINX B cucTeMe oTcuéTa «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MAcChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.

8. HaOmoneHue paBeHCTBa CHII IPU B3aUMOACHCTBUM TeJl.

9. H3meHneHwue Beca Tena Mpu YCKOPESHHOM JBH)KCHUH.

10. Ilepenaua nmnysbca Opy B3aUMOJCHCTBUU TEJ.

11. IIpeoOpa3oBaHus SHEPTHH IPU B3aUMOJICHCTBUH TEIL.

12. Coxpanenue uMnysbca Npu HEYNIPYroM B3auMOJIEHCTBUN.

13. Coxpanenue uMmysbca mpu aOCOTIOTHO YIPYTOM B3aMMOACHCTBHUH.

14. HaGmroieHrEe pEaKTUBHOTO JIBHXKCHHS.

15. CoxpaHeHne MeEXaHU4YECKOW IHEPTUU ITPH CBOOOJHOM NaACHUU.

16. CoxpaHeHue MEXaHUYECKON SHEPTUH IIPU ABHIKEHUHU TeJla M0/ AEHCTBUEM MIPY>KUHBI.

Jlabopamopuvie pabomsl u onvinol.

1. KoncrpyupoBaHue TpakTa /i pa3roHa U JaJbHEHIIEro paBHOMEPHOIO IBUKEHUS LIapuKa
WM TEJIEKKH.

2. OmpeneneHue cpenHell CKOPOCTH CKOJIbXEHHMs Opycka WJIM JBH)KEHUS MIapuKa IO
HAaKJIOHHOM IIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MpU PAaBHOYCKOPEHHOM JBIJKEHHMM 110 HAKJIOHHOU
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IMYTH OT BPEMEHM IpPU PAaBHOYCKOPEHHOM JIBUXKEHHUU O€3
Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka rUmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBIKEHHM 0€3 HauyaJbHOM CKOpOCTH
MyTH OTHOCSTCS KaK psiji HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH
OJIMHAKOBBI.

6. HccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO JIaBJICHUSL.

7. Omnpenenenne Ko3PpPHUIHEHTa TPEHUS CKOIbKEHHS.

8. OmpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenuie paboTHI CHIIBI TPEHUSI IPH PABHOMEPHOM JBH)KEHHH TE€JA 110 TOPU30HTATIBHOM
MTOBEPXHOCTH.

10. Onpenenenne paboOTHl CHIIBI  YIPYTOCTH TpU MOIBEME TIpy3a C HCHOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. N3yueHue 3akoHa COXPAHEHUS SHEPTHH.

Paznen 9. Mexannuyeckue Koj1e6aHusi U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHMH: MEpUoJl, YacToTa,
amIuinTyna. Matematuueckuit 1 pyKMHHBINA MasiTHUKH. [IpeBparienre s3Heprun mpu KoiedaTeIbHOM
JBUKECHUM.

3aryxawoomue koneOaHusi. BwiHyxIeHHble KoneOanus. PezonHanc. MexaHuyeckue BOJIHBI.
CpoilicTBa MexaHHuecKux BoJIH. IIpogonpHble 1 nonepedyHsie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4eCcKHe BOJIHBI B TBEPJOM Telle, CEICMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1.
2.

Habmtonenune xoneOaHuii TeN MOA JEMCTBUEM CUITBI TSXKECTU M CHITBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.



3. HaOmroneHue BRIHYXICHHBIX KOJICOAHUI 1 pE30HAHCA.
4. PacnpocTpaHeHHUE NMPOIOJIBHBIX U MONIEPEUHBIX BOJIH (Ha MOJEIH).
5. HaOmrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI pe30HaHC.
Jlabopamopnusie pabomot u onvimel.
1. OmpeneneHue 4acTOTHI U IEpUO/Ia KOIeOaHUI MAaTEMaTHIECKOTO MasiTHUKA.
2. OmpezeneHue 4acTOThI U IepHoa KojJeOaHui NPy>KUHHOTO MasiTHUKA.
3. MHccrnenoBanue 3aBUCMMOCTH TepHoOJa KOJIeOaHUH MOBEIIEHHOTO K HUTH I'Ppy3a OT JJIMHBI
HUTH.
HccnenoBanue 3aBUCMMOCTH TMepro/ia KoieOaHU MPYKUHHOTO MasgiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCHUMOCTH TepHoOJa KojeOaHHii rpy3a, MOJBEHICHHOT0 K HUTH, OT MacChl
rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IepHo/ia KoJieOaH!i MPY>KUHHOTO MasiTHUKA OT
Macchl rpy3a 1 KECTKOCTH MPYKUHBL.
7. VI3mepeHue ycKOpeHHs! CBOOOTHOTO MaeHHUSI.
Pazgen 10. DjiekTpOMarHuTHOE 1MoJie ¥ JIEKTPOMATHUTHBIE BOJTHBI.
DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMAarHUTHBIE BOJHBL. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.
[Ikana >eKTpOMarHUTHBIX BOJH. VICTIOIb30BaHUE AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
DnexTpoMarauTHas npupoja ceeta. CkopocTh cBeta. BomHOBbBIE CBOICTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BomnHOBBIE CBOICTBa CBETA.
Jlabopamopuuvie pabomot u onvimel.
1. W3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHIIBHOTO TeedoHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBas monenb cBera. Mcrounuku cBera. IIpsiMonuHElHHOE pacnpoCTpaHEHHUE CBETA.
3armenust Connua u Jlynsl. Otpaxenue certa. [Imockoe 3epkano. 3aKoH OTpaKeHHsI CBETa.
[Ipenomnenue cBeta. 3akoH mpernomiieHUs] cBera. [loHOEe BHYTpEHHEE OTpaKCHHE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUECKUX CBETOBOAX.
Jlunza. Xox nmydeit B nuH3ze. OnTudeckas cucteMa ¢oToarnmapara, MUKPOCKOIIa U TEJIECKOIa.
I'na3 xak onTuyeckas cuctemMa. bin3opykocTh U JalbHO30PKOCTb.
Pasznoxxenne 6enoro csera B crektp. OnbiTel HbtoToHa. CoXeHHE CIEKTpalbHBIX 1IBETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpsiMmosinHeitHOE pacTipocTpaHeHHEe CBETA.
OtpaxeHue cBeTta.
[Tonydenue n300pakeHuii B TIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBO/I.
Xon nydeii B coOuparoieit JuH3e.
XoJ Jiydel B pacCenBaroLIeH JIMH3E.
[Tonyuenne n300pakxeHUi C MOMOIIBIO JIHH3.
[Mpunanmn geiictBus GoToamnmnapara, MUKPOCKOIIA U TETIECKOTIA.
10 Mopens riasa.
11. Pa3noxenne 6eOro cBeTa B CIIEKTP.
12. TTony4yenne 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HBIX IIBETOB.
Jlabopamopmuvie pabomovt u onvimel.
1. HccnemoBaHue 3aBUCHIMOCTH yIJIa OTPAYKEHHSI CBETOBOTO JTyda OT yIJia TaICHHsL.
2. H3ydenue xapakTepUCTHK M300paXeHHUs MIpeMETa B IUIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMIICHHUS! CBETOBOIO JIy4a OT yIJia MajeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».
[Tonyuenune n300pa>keHUiA ¢ TOMOIIBIO COOMPATOITICH JIMH3BI.
Omnpenenenne GOKYCHOTO pacCCTOSHHSI U ONITHYECKOW CHIIBI COOMPAIOIIEH JINH3BI.
OnBITHI 110 Pa3ioKEHUIO OEIOT0 CBETa B CHEKTP.

ok~
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7. OnsITl IO BOCIPHUATHIO IIBETA IPEAMETOB IIPH UX HAOJIIOAECHNUHN Yepe3 IBETOBbIE (PUIIBTPBHI.

Paszgen 12. KBanroBble ABJI€HHUA.

Omnwitel Pesepdopna m mimanerapnas moaenb aroma. Mogens atroma bopa. Mcnyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anb(a-, 6eTa- 1 ramma-u3nydeHus. Crpoenue aToMHoro siapa. Hyknonnas
MOZIeJIb aTOMHOTrO sapa. M3oronsl. PagnoaktuBHble npespaineHusd. [lepuos mosypacnanga aTOMHBIX
Aanep.

SnepHble peakuuu. 3aKOHbBI COXPAaHEHUs 3apsSA0BOIO M MacCOBOTO YHUCEN. JHEPrusi CBS3U
aTOMHBIX szaep. CBs3p Maccel M dHepruu. Peakunu cuHTe3a u aeneHus snaep. McrouHuku sHepruu
CouHIia 1 3BE31.

SAnepHas oHepreTuka. JleMcTBUS palOaKTUBHBIX U3JIy4CHUH HA KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrHeKTphl U3Iy4eHUs U MOTJIOIEHUS.

CrieKTphl pa3IMyuHBIX Ta30B.

CnekTtp Bosiopoa.

Habnronenue TpexoB B kamepe BuiibcoHa.

PaGora cuérurka MOHU3UPYIOIIUX U3ITYYCHUH.

Perucrpanus u3inydeHust IpUpOAHBIX MUHEPATIOB U IIPOJYKTOB.

Jlaﬁopamopubte padomwt u onvimol.

1. HaOnromeHue CIUTONIHBIX M TMHEHYATHIX CIIEKTPOB H3ITyUCHHS.

2. UccrnepoBanue TpeKoB: M3MEpPEHHME SHEPrMM YacTUIBl IO TOPMO3HOMY HyTH (110

dororpadusam).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IHoBTOpHTE/ILHO-000011IAKOIIIUI MOYTb.

[ToBTOPUTENEHO--0000IIAIONUI MOy MPEIHA3HAYCH JUISI CHCTEMaTH3allid U 0000IeHus
MIPEIMETHOIO COJEPYKAHUS U OMbITa JEATEIbHOCTH, IPUOOPETEHHOIO MPU M3YYEHUU BCEro Kypca
¢u3uKky, a TaKke ANA MOATOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY IO (U3UKEe Ul
00yuaroluxcsi, BHIOPABUINX ATOT yUEOHBIN MPEIMET.

IIpu n3ydeHun JaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI AEATEIBLHOCTH, HA
OCHOBE KOTOpBIX 00€CleyrBaeTCsl AOCTHKEHHE IMPEAMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX
pe3yabTaToB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAy4Hash TPaMOTHOCTb: OCBOEHHME Hay4HBIX
METOJIOB UCCJIEI0BAaHUS SIBICHUN IPUPOJIbI U TEXHUKH, OBJIa/ICHUE YMEHUSIMU OOBSICHITH (pr3HUECcKue
SBJICHUS, TPUMEHAS TOJIY4YEHHbIE 3HAHUS, peEIlaTh 3a7add, B TOM 4YHUCIE KAa4eCTBEHHBIE H
SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIHATBHO AESITENPHOCTHBIN XapakTep JaHHOIO pa3jieia Peaau3yeTcs 3a CUET TOro, YTO
oOyuaroluecs BBIMOIHSIOT 331aHUs, B KOTOPBIX UM IpeAJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTb U HAyYHO OOBSICHATh (PU3NYECKHUE SBJICHUS B
OKpY’Karolllel MpUpo/ie U TOBCETHEBHOM KU3HH;

UCIOJb30BAaTh HAayYHbIE METOJbl MCCIENOBAHUS (PU3HUECKUX SBJICHUI, B TOM YHUCIE JUIS
MIPOBEPKHU TMIIOTE3 U MOIYUEHHS TEOPETUUECKUX BBIBOJIOB;

0OBSCHATH HAy4YHbIE OCHOBBI Han0oJiee BaKHBIX JOCTHXKEHHI COBPEMEHHBIX TEXHOJIOTHIl, HAapumep,
MPAKTUYECKOIO MCIOIb30BaHUS PA3IMUHbIX UICTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA IPEBpAICHUS
U COXPAHEHUs BCEX U3BECTHBIX BUJ0B SHEPTHH.

oakrwdE



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenue pu3MKu Ha ypOBHE OCHOBHOT'O 00OLIEr0 00pa30BaHUs HAIPaBJIEHO HA IOCTUKEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.
B pesynbrare usydenus pu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs y 00ydaromerocs
OyayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpPHOTHYECKOr0 BOCIIMTAHHUS:
- IPOSIBJICHUE UHTEPEca K UCTOPUU ¥ COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PM3NYECKOI HAyKH;
- IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUMCKUX YUYEHBIX--(DU3HUKOB;
2) rpa;KIaHCKOr0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS
- TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CY>KICHUH OOLIECTBEHHO 3HAYUMBIX U 3TUYECKUX MPOoOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM PUMEHEHHUEM JTOCTHKECHUHN (PU3UKH;
- 0CO3HAHME BaYKHOCTH MOPAJIbHO--3TUYECKUX MTPUHIUIIOB B IEATEILHOCTH YUEHOTO;
3) 3cTeTH4eCcKOro BOCIIUTAHMUS:
- BOCIIPUATHE ICTETUYECKUX Ka4eCcTB (PU3UUECKOM HAyKu: €€ rapMOHUYHOI'O [IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUIHOCTH;
4) IeHHOCTH HAYYHOT'O MIO3HAHMSI:
- OCO3HAHME LIEHHOCTH (PU3NYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI
Pa3sBUTHSI TEXHOJIOTUM, BaXKHEHIIIEH COCTABIAIOLIEH KYJIbTYpPBI;
- pa3BUTHE HAYYHOM JTF0003HATEIHLHOCTH, HHTEPECA K HCCIIEJOBATEIBCKOM eI TETbHOCTH;
5) ¢popmupoBaHus KyJIbTYPbI 310POBbSI 1 YMONHOHAIBLHOIO 0JIATONOJIYYHsI:
- OCO3HAaHME LIEHHOCTH O0e30macHOTrO 00pa3a JKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
Ba)XHOCTH IpaBHJl 0€30M1aCHOrO IOBEJEHHMs Ha TPAHCIOPTE, HA J0porax, € 3JIEKTPUUECKUM U
TETUIOBBIM 000PY/IOBAaHHEM B JIOMAITHUX yCIOBUSX;
- c(hopMUPOBAHHOCTH HABbIKA pe(iIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOIro Xe IpaBa
y APYroro 4ejioBeKa;
6) TPyA10BOIr0 BOCHIUTAHMS:
- aKTHBHOE y4yacTHE B PEHICHWW TMPAKTHYECKHX 3a1ad (B paMKax CeMbH, 00pa30BaTeNbHOM
OpraHu3aliy, ropojia, Kpas) TEXHOJIOTHYECKON M COLIMaIbHON HalpaBIeHHOCTH, TPEOYIOINX B TOM
yucie U PU3nIecKnx 3HaAHU;
- HHTEpEC K MPAaKTUIECKOMY H3yUCHHIO MTPO(PECCHiA, CBSI3aHHBIX C (DU3HUKOMH;
7) IKOJIOTHYECKOT0 BOCIIUTAHUS:
- OpUEHTallUs Ha MPUMEHEHUE (U3NUECKUX 3HAHUHM IS pelIeHus 3a7ad B 00JacTH OKpyXKarolen
Cpepl, INIAHUPOBAHHS TIOCTYIIKOB M OIICHKH MX BO3MOKHBIX MTOCIIEICTBHUH /111 OKPYKAIOIIEH Cpe/Ibl;
- 0CO3HaHME II100aILHOTO XapaKTepa SKOJIOTHYECKUX MPO0JIeM U IyTeH UX pelieHus;
8) amanTanuyu K H3MEHSIONIMMCS YCJIOBUSIM COIIMAJILHOI W IPUPOTHOI cpe/bl:
- MOTPeOHOCTh BO B3aUMOJICWCTBUU TPH BBHIMOJIHEHUH HCCIIEAOBAHUM W TNPOEKTOB (pusnueckont
HaIpaBJICHHOCTH, OTKPBITOCTD OTIBITY U 3HAHHSIM JPYTHX;
- IOBBIIIEHUE YPOBHSI CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JesITeIbHOCTD;
- moTpeOHOCTh B ()OPMHUPOBAHWM HOBBIX 3HAHHIA, B TOM 4HUCIIe (OPMYIHPOBATH WJCH, TIOHSITHS,
TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSX;
- OCO3HaHME AEPUIIMTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3MKY;
- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;
- CTpEeMJICHUE aHAJIM3UPOBATh W BBIABISITH B3AMMOCBSI3M MTPHPOIBI, OOMIECTBA 1 SKOHOMHKH, B TOM
YHCIIe C UCTIONB30BaHUEM (PU3NUECKUX 3HAHUM;
- OLICHKA CBOMX JEUCTBHUI C Y4ETOM BIMSHUSA HA OKPYKAIOIIYIO CpPely, BOZMOXKHBIX TNTOOAIBHBIX
MOCJIEICTBHUH.

METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbrare ocBO€HHS MporpamMmbl 1Mo (U3HKE HA YPOBHE OCHOBHOTO OOIIET0 O0Opa3OBaHUS Y
oOyyarorerocst OyayT cOpMHPOBAHEI MeTANPeMETHBIE Pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATECIILHBIC



YHHUBEpCaJibHbIe y4eOHBbIE JeHCTBUS, KOMMYHUKAaTHUBHBIC YHHBEpCaJbHbIE YydeOHBIC JEHCTBUS,
peryiasSTHBHBIE YHUBEpCAIbHbIC yueOHbIE AeHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
ba3oBble Jloruueckne JeiicTBUSA:

BBISIBIIITH M XapaKTEPU30BATh CYIIECTBCHHBIE PHU3HAKH OOBEKTOB (SIBJICHUIN);

yCTaHABJIMBaTh CYIIECTBCHHBIH NPH3HAK KiIacCH(PUKAIMM, OCHOBaHUA Uil OOOOLICHUS U
CpaBHEHUS,

BBIBISITH 3aKOHOMEPHOCTM M IPOTHBOPEYMS B paccMaTpuBaeMbIX (akTax, NAaHHBIX H
HaOJIOICHUSX, OTHOCSIIIMXCS K (PU3UUECKUM SBICHUSIM;

BBISIBJIATH IPUYMHHO--CJICICTBEHHBIE CBSA3H NIPU U3yYCHUN (PU3NUECKUX SIBICHHUH U MPOLIECCOB,
JenaTh BBIBOJBI C HCIOJIb30BAaHMEM JCAYKTUBHBIX W WHAYKTHUBHBIX YMO3AKJIIOUCHHH,
BBIJIBUTaTh THIIOTE3BI O B3AaUMOCBSI3IX (PH3MUECKUX BEITHYHH;

CaMOCTOSITENILHO BBIOMpATh CIIOCOO pelIeHUs yueOHOH (u3nyeckol 3amauu (CpaBHEHHE
HECKOJIBKUX BapHAHTOB PEIICHHUs, BEIOOP Hanboiee MOJXOAIIEro ¢ y4éTOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBaTelLCKHeE AeiiCTBHSA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKUI HHCTPYMEHT MO3HAHMUS;

MIPOBOAUTH MO CaMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OIBIT, HECIOKHBIN (PU3NUECKHt
AKCIIEPUMEHT, HEOOIbINIOE UCCIeI0BAaHUE (PUZNUECKOTO SIBIICHUS;

OLIEHUBATh HAa IPUMEHUMOCTb U JJOCTOBEPHOCTHh HH(OPMAIIHIO, MTOyYCHHYIO B XOJI€
UCCIIEIOBaHUS WM HKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYIHPOBATH 0OOOIIEHUS M BBHIBOJIBI MO Pe3yJbTaTaM MPOBEIEHHOTO
HaOII0/IEHUs, OTIbITA, UCCIIEOBAHNUS;

IIPOrHO3UPOBATh BO3MOYKHOE JJaJIbHENIIEE pa3BUTHE (PU3NUECKUX ITPOLIECCOB, a TAKXKE
BBIJIBUT'ATh TPEATNOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Padora ¢ nngopmanmeii:

MIPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTBI U 3alIpOChl PU TIOUCKE U 0TOOpe nH(popMauu
WM JAHHBIX C YYETOM MPEI0KEHHON yueOHOH (pu3nyecKoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO Pa3IMYHBIX BUIOB U
¢bopM npencTaBieHUs;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMaNbHYIO (QOpMy IMpeacTaBieHUs UHGPOpMaluud U
WUTIOCTPUPOBATH pelllaeMble 3aJjaud HECIIO)KHBIMU CXeMaMH, AMarpaMMaMy, MHOM rpadukoi u
WX KOMOMHAIUSIMH.

KomMyHHUKaTHBHBIe yHHMBepcaabHble y4eOHbIe AeiicTBUS:

B Xo7ie OOCYXJIEeHHsS yueOHOTO Marepuaia, pe3yJbTaToB JabOpaTOPHBIX padOT U IMPOEKTOB
3aJ1aBaTh BONPOCHI IO CYIIECTBY OOCYX/JTaeMOM TEeMBbI M BBICKAa3bIBATh HJICH, HAIlCJICHHBIC Ha
pelieHre 3a7auu U MoiepKaHne OJIaroKenaTeIbHOCTH OOIIEHUS;

COITOCTABJIATh CBOM CYXXJCHHS C CYXXJICHUSIMH JPYTUX YUJACTHUKOB JIHAIOra, OOHApYKHBATh
pa3IM4Me U CXOJICTBO MO3UILIHIA;

BBIP@XKaTh CBOO TOYKY 3PCHHSI B YCTHBIX M TUCbMEHHBIX TEKCTAX;

MyOJIMYHO TMPEACTaBIATh PE3YNIbTAThl BHIMOIHEHHOTO (PU3WYECKOTO OMbITa (IKCIEPUMEHTA,
WCCIIeTOBAHMSI, POEKTA);

MMOHMMATh W HCIIOJIB30BaTh MPEHMYIIECTBA KOMAaHJHOH W WHIWBHIYAJIBHOW pabOTHI TpH
pelIeHnr KOHKPETHON (hu3nuecKoil mpoOaemsl;

MPUHUMATD IIeJTH COBMECTHOMN JIeATeIbHOCTH, OPTaHH30BBIBATh JICUCTBUS MO €€ TOCTHKEHUIO:
pacmipenenaTb poyid, 0O0CYXIaTh MPOIECCHl W Pe3yNbTaThl COBMECTHON paboThl, 0000IIaTh
MHEHHUS HECKOJIBLKUX JTIONICH;

BHITIONHATh CBOIO 4YacTh pa0OThI, JOCTHras KadeCTBEHHOTO pe3yilbTaTa IO CBOEMY
HaMpPaBIICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMU YJICHAMH KOMAH/IbI,

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CAMOCTOATEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1elCTBHSA

Camoopranuszaums:

BBISIBIIATE TPOOJIEMBbI B JKMU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJIs peIICHUs
(bu3NYeCcKUX 3HAHUMH;

OPHECHTUPOBATHCS B PA3IMYHBIX MMOAXOJaX MPUHATHS PElICHUN (MHIUBUIYaTbHOE, PUHITHE
pelleHHsI B TPYIIIE, IPUHATUE PEIICHUI TPYIINOi);

CaMOCTOSITENIPHO ~ COCTaBIISITh ~ ITOPUTM  peIleHus (U3NYECKOH 3ajauyd  WiIM  IUIaHa
UCCIICIOBAaHMsT ¢ y4ETOM HMMEIOIIUXCSA PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IpeiaracMble BApUAHTHI PEILICHUI;

JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTp().]'[L, IMOLMOHANbHbII HHTE/IJIEKT:

J1aBaTh aJIeKBAaTHYIO OIICHKY CUTYAllUH U MpeJyIaraTh I1aH e€ N3MEHEeHNS;

OOBSCHATH NPUYMHBI JTOCTIKEHHUS (HETOCTHKCHUS ) PE3yIbTaTOB A TEIEHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHBBI B JEATEILHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3NYIECKOro
UCCJICIOBAaHMsI WIM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBIINXCS CHTYaIUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4YeloBeKa B XOJE CIOpa MM TUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOTo;

MIPU3HABATH CBOE MPaBO HA OMIMOKY MPH pelIeHnH (U3NIECKHX 3a/1a4 WIH B YTBEP)KICHUAX HA
HAyYHBIE TEMBI M TAKOE K€ MPaBO APYTrOro.

HNPEAMETHBIE PE3YJIBTATHBI
K xoHiy o0yuenus B 7 kJjiacce mpeIMETHBIC pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOMINXCS YMEHHI:

UCIOJIb30BaTh MOHATHSA: (pU3MUECKHEe M XUMHUYECKUE SBJICHUS, HAOJIO/IEHUE, HIKCIEPHUMEHT,
MOJIENb, TUTNIOTE3a, EAMHUIIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, >KMIKOE, razoo0pa3zHOe), MEXaHHMYECKOe JIBUXKEeHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSAMOJIMHEWHOE), TPAEKTOPHs, paBHOJAEHCTBYIOIIAs cuia, aedopManus
(ynpyras, niaactu4eckas), HeBECOMOCTb, COOOILIAIOIIUECS COCY/IbI;

paznuuath sBieHusS (Auddy3us, TEIIOBOe MBM)XCHHE YacTHI[ BEIIECTBa, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBUKEHHE, UHEPLIMS, B3aUMOJIEHCTBUE TEJl, paBHOBECHE TBEPIBIX
T€J C 3aKpEIUIEHHON OCBIO BpALIECHMs, Iepeaada JaBICHUs TBEPAbIMU TeJaMU, )KUIKOCTAMU U
razaMi, aTMOC()epHOE J1aBjCHHE, IIaBaHUE TeJ, MPEBPAIICHUs] MEXaHUUYECKOM 3HEpPruu) 1o
ONMCAaHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OINBITOB, AEMOHCTPUPYIOIIUX JaHHOE
(bu3nuecKoe sIBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPY)KAIOLIEM MHUpPE, B TOM
yucie U3NYEeCKue SBICHHUS B MPUPOJE: MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSMHU B
KUBOM M HEXUBOM mpupoie, NEHCTBUE CHIIbBI TPEHUS B NPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(epHOro JIaBJIeHUs Ha )KUBOM OpraHu3M, IJIaBaHUE PBIO, pbIUaru B TEJle YeJIOBEKa, PU
3TOM NEPEBOJUTH MPAKTUYECKYIO 33Jady B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOICTBa
(npu3HaKu) PpU3NYECKUX SBICHUMH;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA Tel M (PU3MYECKHE SBIEHUS, HCIOJIb3Yyd (U3HUECKUe
BEJIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MMyTh, CKOPOCTb, CPEIHAS CKOPOCTb,
CWJIa yIPYTOCTH, CHJIa TSDKECTH, BEC TEJA, CHJIa TPEHMSI, JaBJIeHHE (TBEPAOIO TeNa, KUAKOCTH,
rasa), BBITAJKUBAIOIIAsA CUJIa, MEXaHUYecKask padoTa, MOIHOCTD, IJIEYO CHUJIbI, MOMEHT CHIJIBI,
KOA(PHUIMEHT MOJIE3HOTO ACHCTBUS MEXaHW3MOB, KHHETHUECKasl U MOTEHIMAIbHAsL SHEPTHUs),
IIPU ONMUCAHWUU MPABWJIBHO TPAKTOBAaTh (PU3MUYECKHM CMBICI MCIOJIb3YEMbIX BEJIUYMH, HX
0003HAYCHHS U €AMHUIBI (PU3HMUECKUX BEITMUMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO



(U3MYECKYIO BETHUUHY C IPYTUMH BETUYMHAMU, CTPOUTH TPaQUKU N3YUEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHe SBJICHUS M IPOLECCHl, HCIOIb3Ys IMpaBUiia
CJIOYKEHUS CHIT (BAOJIb OJTHOM IIpsiMOit ), 3akoH I'yka, 3akoH [lackaiis, 3akoH Apxumena, IpaBuio
paBHOBecHs pbryara (010Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOI
SHEPruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alUCHIBaTh €ro
MaTeMaTU4YeCKOE BBIPAXKECHUE;

OOBSICHATh (PU3MUECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TENl, B TOM YHCIE U B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh MPUYHUHHO--CJICICTBEHHBIC
CBSI3HU, CTPOUTH OOBSICHEHUE U3 1—2 JTIOTHUYECKHX IIaroB ¢ ONOpOM Ha 1—2 M3YYEHHBIX CBOKWCTBA
(bu3HUECKUX SBICHUN, GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiars pacué€rHble 3a7aud B 1-2 AelcTBUA, UCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
(¢u3nuecKre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 33aJa4d 3alUCBIBATH KPATKOE YCIIOBUE,
MOJICTaBIATh (PU3MUECKHe BEIMYMHBI B (QOPMYJIbl M MPOBOAUTH PACUYETHI, HAXOIUTh
CIpaBOYHbBIC JaHHBIC, HEOOXOIUMBIC JUIsI PEIICHHs 3ajad, OICHWBATh pPEaTMCTHYHOCTDH
MOJIy4eHHOU (PU3NUECKON BETHMUUHBI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIMTH MPU MOMOIIH (PU3UIECKHX METOJIOB, B
OMHMCAaHUU MCCIICOBAHUS BBIICISATH MPOBEPAEMOE MPEIIONOKEHNE (TUIIOTE3Y), pa3audarh U
UHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAXOAUTh OIIMOKHU B XOJI€ OIBITA, ANaTh BHIBOBI
I10 €r0 pe3yJbTaTaMm;

MIPOBOAUTH OMBITHl 10 HAOMIOJEHUIO (PU3MYECKHUX SBICHUN WM (U3UYECKUX CBOMCTB Tell:
(dbopMynpoBaTh MPOBEPSIEMbIE MPEANONOKEHUs, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyIOBaHUs, 3aMMCHIBATH XOJI OMBITa H (DOPMYITHPOBATH BHIBOIBI;

BBITIOJHATh MPSAMBIE HM3MEPEHHUs PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEéMa, CHIIBI U
TEMIIEPATypPhI C UCIIOIB30BAHUEM aHATIOTOBBIX U IIU(GPOBHIX TPUOOPOB, 3AMUCHIBATH MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPECHHU;

MPOBOANUTh HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BETUYMHBI OT JAPYrol ¢
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MTyTH PAaBHOMEPHO JABUKYIIETOCS TeJa OT
BPEMEHHU [IBWKCHMsI Tella, CUJIbI TPEHHUS CKOJILKEHUSI OT Beca Tella, KauecTBa 00paboTKH
MOBEPXHOCTEN TEJl M1 HE3aBUCUMOCTH CHJIbI TPEHUS OT ILJIOIIAINA CONPUKOCHOBEHHUS TEJN, CUIIbI
YOPYTOCTH OT Y/UTMHEHUS! TIPYKUHBI, BHITAIKHUBAIOIICH CUIIBI OT 00BhEMa MOTPYKEHHON YacTu
Tela M OT IMJIOTHOCTU KUAKOCTHU, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM IJIaBaHUSI TEJl, YCIOBUN PAaBHOBECHUS pbluara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM y4EOHOTO HMCCIEIOBAaHUSA, COOMPATh YCTAaHOBKY M BBITIOIHSATH
W3MEPEHHs, CleAysd TMpeAIOKEHHOMY IUlaHy, (UKCUPOBATh pe3yibTaThl MOJIYYCHHOU
3aBUCHUMOCTH (DM3MUYECKUX BEIMYUH B BHUJE TPEIOKECHHBIX TaONHIl W TpaduKoB, AeTaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBAHUS;

MIPOBOANTH KOCBEHHbIE M3MEPEHUs (PU3NUECKHX BEIHUYMH (TNIOTHOCThH BEIIECTBA KUIAKOCTU U
TBEPIOTO TeNa, CHJAa TPEHUs CKOJNBXKEHHUsS, /JaBIEHHE BO3AyXa, BHITAIKUBAIOIIAs CHUITIA,
JEUCTBYIOMAs Ha TOTPY)KEHHOE B JKHAKOCTh TeI0, KOIPOUIIMEHT TOJIE3HOTO EHCTBHS
MPOCTBIX MEXAHU3MOB), CIEAYs MPEITIOKEHHOW WHCTPYKIMU: TPHU BBIIOTHEHUH H3MEpPEHUMN
coOupaTh IKCTIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUHUCIISATH 3HAYCHHE NCKOMOW BEJIMYUHBI;
COOJTIOAATh MpaBUIIa TEXHUKHU O€30MaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
yKa3bIBaTh MPUHIUIBI JACUCTBUS TMPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCYbI, 0apoMeTp, phlyar, MOABHKHBIM U HEMOIBUKHBIN OJIOK,
HAaKJIOHHAS MJI0CKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX MPHUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OTMoOpol Ha WX omucaHus (B TOM YHCIE: TMOIIIMIHUKHA, YCTPONCTBO BOJOIPOBOJA,
TUAPABIMYECKUI TIpecc, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCIONIb3Ys
3HaHUS O CBOWMCTBaX (PU3MYECKHX SBJICHHUHM HM HEOOXOIWMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;



IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O IPUMEpPaxX) MPAKTUYECKOTO HCIIOJIb30BaHMS
($u3nYecKUX 3HaAHUH B TOBCEIHEBHOM KU3HU JUIsl o0ecTiedeHns 6€30MacCHOCTH pU 00paIieHuu
¢ mpubopamMM M TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3A0POBbS M COOJIOJCHHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYXKAIOLIEH cpene;

OCYLLIECTBIATh OTOOP MCTOYHMKOB MH(pOpManuu B VIHTepHETE B COOTBETCTBUM C 3aJlaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHMW M IyTEM CpPaBHEHUS Ppa3IMYHBIX
MCTOYHHKOB BBIIEIATH WH(POPMAIINIO, KOTOpAst SIBIISETCS MPOTUBOPEUYNBOM HIIM MOXET OBITh
HEJIOCTOBEPHOI;

WCIOJb30BAaTh TPU BBIIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIONMYJSIPHYIO JIUTEPaTypy
(Gu3n4ecKoro cojep:KaHus, CIPaBOYHbIE MaTepualbl, pecypchl cetd MHTepHeT, BianeTh
npuéMamM KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpazoBaHus MHPOPMALMU W3 OJHOW 3HAKOBOMH
CHCTEMBI B IPYI'YIO;

co3llaBaTh COOCTBEHHBIC KpAaTKHME IHCHBMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
MCTOYHUKOB HHPOPMALUU PU3UIECKOTO COEPKaHMs, B TOM YHCIIe MyOIMYHO AeTaTh KpaTKUe
COOOIIEHUsI O pe3ysbTaTaxX IPOEKTOB MM Y4YeOHBIX HCCIEIOBaHWM, MpPU 3TOM TI'PaMOTHO
WCTIOJIH30BATh U3YUSHHBIN MOHATHWHBINA anmapar Kypca (PU3HUKH, COPOBOXXIATh BBHICTYIICHHUE
Mpe3eHTalNEH;

MIPU BBIMOJIHEHUH Y4EOHBIX IPOEKTOB M UCCIICAOBAHUI pactpenensiTh 0053aHHOCTH B TPYIIIE B
COOTBETCTBHH C TIOCTaBJICHHBIMU 3aJlauaMH, CIEAWTH 3a BBINOJHEHHEM IIJIaHa JICHCTBHH,
aJIeKBaTHO OLIGHUBaTb COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYIIBL, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJACHUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIINX.

K koH1y 00ydeHus: B 8 kjacce npeiMeTHbIE pe3ysIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH y O0YJAIOLINXCSl YMEHUI:

UCIOJIb30BATh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHUE aTOMOB M MOJIEKY,
arperaTHble COCTOSHUSI BEIIECTBA, KPUCTALIMYECKHE U aMOp(HbIC Teja, HACHIILECHHBIA M
HEHACBILIIECHHBIA Map, BJIAXXHOCTh BO3JlyXa, TEMIEpaTypa, BHYTPEHHSs SHEPrus, TEIUIOBOM
JBUTATElb, JJIEMEHTApHBIA DJJIEKTPUYECKUN 3apsifl, JJIEKTPUYECKOE II0JIe, NPOBOJHUKH M
TUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pa3nuyath siBJIeHUs (TEIUIOBOE PACIIMPEHHE U cxKaThe, Terulonepeaaya, TemioBoe paBHOBECHE,
CMauMBaHUE, KaWIISPHBIE SBJICHUS, UCIIAPEHNE, KOHIEHCALMS], TUIABJICHUE, KPUCTAIIIN3AUs
(oTBepaeBaHME), KHUIIEHME, Teronepenaya (TEIUIONPOBOAHOCTh, KOHBEKIMS, HW3Iy4YEHHE),
IEKTPU3aLMs TeJl, B3aUMOJECHCTBUE 3aps0B, NEHUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/ICIICTBIE MarHUTOB, J€HCTBHE MAarHUTHOTO MOJIsi HA MPOBOJIHUK C TOKOM,
3JIEKTPOMArHUTHAs MHYKIMS) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM
qucie GU3NYEcKue SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KallWIIISIPHBIE SBJICHUS
B MpHUpOJE, KPUCTAJUIBI B MIpupoje, usnydeHue ConHia, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, MHes, CHera, 3JEKTpUYECKUEe SBJICHUS B arMmocdepe,
AJNIEKTPUYECTBO JKMBBIX OpPraHM3MOB, MAarHUTHOE Tojie 3eMiM, Jpeild MOoII0CcCoB, poOJib
MarHMTHOTO MOJS JUIsl KU3HU Ha 3emile, MOJIIPHOE CHUSHUE, IpPU ITOM IEPEBOAUTH
MPaKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIIENSATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHU;

ONMCHIBATh M3y4YEHHBIE CBOWCTBAa Tel M (PU3MYECKHE SIBIEHUS, HCIONb3Yyd (U3HUECKUe
BEJIMYMHBI  (TeMmIieparypa, BHYTPEHHSII OHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIIOEMKOCTb BEIIECTBA, y/IeIbHas TeIUI0Ta IUIaBJIeHUs, YAeIbHas TeII0Ta mapooOpa3oBaHus,
yZenbHas TEeMI0Ta CrOpaHus TOIINBA, KO (OUIIMEHT MOJIE3HOro ASHCTBHSI TEIIOBOM MaIlIMHBI,
OTHOCHUTENIbHAS BJIAXKHOCTb BO31yXa, JJIEKTPUUYECKUH 3apsij, CHJIA TOKA, JJIEKTPUYECKOE
HanpsKEHHUEe, COIPOTHUBIEHHE NMPOBOAHUKA, YIECIBHOE CONPOTHUBIEHHE BEIIECTBA, paboTa U
MOIITHOCTH AJIEKTPUYECKOTO TOKA), IPU OMHCAHUH MPABUIIBHO TPAKTOBATH (PU3NYECKUNA CMBICT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IMHULIbI PU3NYECKUX BEITMUUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTMMHU BEITUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOWCTBA Tel, (PM3UYECKUE SIBICHUS U INPOLECCHI, UCIOJb3Ysl OCHOBHBIC
MIOJIOKEHHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUM  CTPOEHMSI  BEILECTBA,  HPUHIIMI
CYIIEpHO3ULIMH T0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH OMa Jiis
yuacTka uenu, 3akoH JDxoyms—JIeHna, 3aKOH COXpaHEHUs SHEpruM, NpU STOM JaBaTh
CIIOBECHYIO ()OPMYIJIMPOBKY 3aKOHA U 3aIUCHIBATH €T0 MATEMAaTHYECKOE BHIPAKCHUE;
OOBSICHATH (PU3UYECKUE TPOLIECCH M CBOWMCTBA TEJ, B TOM YHCJIEC M B KOHTEKCTE CHUTyallUd
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATh IPUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
00BbsCHEHHE M3 1—2 JTOTUYECKHX IIAroB ¢ ONMOPOH Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHHM, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7auu B 2—3 AEHUCTBUS, MCIIOIb3Ys 3aKOHBI U (OPMYIIbI, CBA3bIBAIOILNE
¢u3nveckue BEIMYMHBI: HA OCHOBE aHAJHM3a YCJOBHUS 3a/la4d 3alMChIBATH KPATKOE YCIIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX Ul PpEIIeHUs 3ajlaud, BBIOMpaTh 3aKOHBl U (OpPMYIIbI,
HEOOXOAUMBIC Uil €€ pelleHus], MPOBOAUTH PAacuéThl U CPABHUBATH IOJyYCHHOE 3HAUCHHE
(bu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIMTHh NPH NOMOIIM (DU3UYECKHX METOJIOB,
UCIOJIb3YSl ONKCAaHUE MCCIEAOBAHUSA, BBLIEIATH MPOBEPSEMOE IPEANONIOKEHHE, OLICHUBAThH
IIPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUs, A€IaTh BEIBObI;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB TeEl
(KanwJUIsipHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/yXa OT €ro oObéMa, TeMIeparyphl,
CKOpPOCTH IHpollecca OCTbIBAHHMS M HarpeBaHMs NpPU HU3IYYEHUH OT LBETa H3JIydarollei
(moruomaronieii) MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJbI OT TEMIIEpPAaTypbl >KUJIKOCTH U
IUIOIIAAN €€ MOBEPXHOCTH, 3JIEKTpU3alMs Tel M B3aMMOJAEHCTBHE 3JIEKTPHUUECKUX 3apsioB,
B3alMO/JICIICTBHE IOCTOSIHHBIX MAarHMTOB, BHU3YyalM3alUsi MarHUTHBIX IOJE€H IOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO MOJs Ha IPOBOJHHUK C TOKOM, CBOICTBA 3JEKTPOMArHMTA,
CBOWCTBA  OJJICKTPOJBUTATENS  IOCTOSIHHOTO  TOKa):  (OPMYyIHMpOBaTH  MPOBEPSiEMbIE
IPENOI0KEHNs, COOMpaTh YCTAHOBKY M3 HPEUIOKEHHOIO O0OpYIOBAaHHUS, ONUCBHIBATH XOJ
omnbITa U (HOPMYIHPOBATH BHIBObL;

BBITIOJHATH NPSIMBIE MU3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHONW BJIAKHOCTU BO3/yXa, CHIIBI
TOKa, HANpsSHKEHHUs C MCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PUBHYECKHUX
BEJIMYMH, CPABHUBATh PE3YJIbTAaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOM aOCOIIOTHOM MOTPELIHOCTH;
MIPOBOJIUTh HCCIIEZIOBAaHUE 3aBUCUMOCTH OAHOM (u3nyeckoi BENIWYMHBI OT JAPYrod C
UCIOJIb30BAHUEM TPSMBIX H3MEPEeHUH (3aBUCHMMOCTb CONPOTUBIIEHUS INPOBOJHUKA OT €ro
JUIMHBI, TJIOIAAH MTONEPEYHOr0 CEYEHUS U YIeIbHOTO COPOTUBIICHUS BELIECTBA POBOIHUKA,
CWJIBI TOKa, MIAYLIEro 4epe3 MPOBOJHUK, OT HANpPsIKEHUS HA IPOBOAHMKE, HMCCIEAOBAaHUE
MOCJIEZI0BATEBHOTO W TapajuieIbHOrO0  COEIMHEHUH  MPOBOJHUKOB):  IJIAHUPOBATH
UCClieIoBaHNe, COOMPaTh YCTAHOBKY U BBIMOJIHATh U3MEPEHUS, Ceysl IPEAJI0KEHHOMY IIaHy,
(¢ukcupoBaTh pe3yJabTaThl MOJTYYEHHON 3aBUCUMOCTU B BHJAE TaOIMI U TpadHKOB, AeNaTh
BBIBOJIBI 110 P€3YJIbTaTaM UCCIIEIOBaHMS;

MIPOBOAUTH KOCBEHHbIE N3MEPEHUSI PU3NUECKUX BETNYMH (yAeIbHas TEIIOEMKOCTh BEIlECTBa,
COMIPOTHBIIEHUE TPOBOJHHKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATH
U3MepeHus, coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPeAoKEHHON MHCTPYKIHH,
Y BBIUUCIISITh 3HAUEHUE BEJIIMYUHBL

co0Jro1aTh MpaBUiIa TEXHUKU 0€30I1aCHOCTHU MpH paboTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;
XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OMOpOM Ha MX OmMMCaHHs (B TOM 4YHCJE: CHCTeMa OTOIUICHHs JOMOB, THTPOMETp, MapoBas
TypOuHa, aMIIepMETp, BOJBTMETP, CUETUMK AIEKTPUUECKON SHEPTUH, dJIEKTPOOCBETUTEIbHBIE
npuOOpHl, HarpeBaTeNbHbIE AIEKTPONPUOOPH! (MIPUMEpPHI), MMEKTPHUECKUE MPETOXPAHUTEINH,
ANEKTPOMArHuT, 3JEKTPOJBUTATENh IOCTOSHHOIO TOKA), MCIOJb3YysS 3HAaHUS O CBOMCTBax
(bu3NYeCKUX SIBICHUH U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA M M3MEPUTENIbHBIE MPUOOPHI 10 CXeMaM U
CXEMaTU4YHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUIPOMETP,
JIBUTaTellb BHYTPEHHETO CTOPaHMs, JIEKTPOCKOII, PEOCTAaT), COCTABIATH CXEMBbI DJIEKTPUUECKUX



ueneﬁ C IOCJICAOBATCIIbHBIM U MAapaJlJICJIbHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindad YCIOBHBIC
0003HAYEHUS DIIEMEHTOB BJIEKTPUYECKUX LIETIEH;

MPUBOJUTH IPUMEPHI (HAXOAUTh MUH(OPMALIMIO O MPUMeEpax) MPAKTHUYECKOTO HCIIOIb30BAHUS
(bu3nyecKrx 3HaHUH B MOBCEITHEBHOM JKU3HHU 1 o0ecrieueHrs 0e30MacHOCTH MPH 0OpalleHUH
¢ mpubopamMH M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3AOPOBbS M COOJIOJCHHUS HOPM
9KOJIOTUYECKOIO MMOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYIIECTBIATh MOUCK HH(popManuu (u3nYecKoro cojaepxanus B VHTepHeTe, Ha OCHOBE
MMEIOIIMXCS 3HAaHUM M MNYyTEM CpPaBHEHUS JIOMOJHUTENIBHBIX HMCTOYHUKOB BBIJCIATH
nH(OPMAIIHIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEZIOCTOBEPHOIA;
UCIIOJIb30BaTh MPHU BBIIOJHEHUH YYEeOHBIX 3aJaHUil HAay4YHO--TIOMYJSIPHYIO JIMTEpaTypy
(U3HUYECKOTO CONEpIKaHUS, CIPABOYHBIC MATEpPUANBI, pecypchl ceTu VHTepHeT, BIaleTh
npuéMaMu KOHCIEKTUPOBAaHUSI TEKCTa, IMpeoOpazoBaHus MHGOpPMAIMU W3 OJHON 3HAKOBOU
CHUCTEMEI B JPYIYIO;

CO03/1aBaTh COOCTBEHHbIE TMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHUs, 0000111as nH(opMaIuio
13 HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPHKAHUS, B TOM YHCIIE MyOIHMYHO MPEACTABIAThH
PE3YIbTATHI HpOGKTHOﬁ HIIN HCCHGIIOBaTGHBCKOﬁ ACATCIIBHOCTH, IIpU OSTOM TI'PaMOTHO
MCIOJIb30BaTh N3YYECHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, COMPOBOKIATH BBICTYILICHUE
MPE3EHTALNEN;

MIPH BBIIMOJHEHUU YU€OHBIX IPOEKTOB U UCCIECOBAHUN (PU3NYECKUX MPOILIECCOB PACTIPEAETATh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C IIOCTABICHHBIMU 33/1a4aMH, CIIEUTH 32 BHINOJIHEHUEM
IJIaHa JEHWCTBUM W KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJAJ B
JEATEIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHMKAaTMBHOE B3aUMOJICUCTBHUE, MPOSBIAA
TOTOBHOCTb pa3peliaTb KOHQIUKTHI.

K koH1y 00ydeHus: B 9 Kjacce npeiMeTHbIE pe3ysibTaThl HA 6a30BOM YPOBHE JJOJDKHBI OTpaXxaThb
c(OPMHPOBAHHOCTH y O0YJAIOLINXCSl YMEHUI:

UCIONIb30BaTh  TOHATHSA: CHUCTeMa  OTcu€Ta, MaTepuanbHas  TOYKa, TpPAaeKTOPHS,
OTHOCHUTENbHOCTh MEXaHMYECKOTO ABMKEeHHUsI, NedopMarius (yrpyras, miacTu4eckas), TpeHue,
[EHTPOCTPEMUTEIILHOE YCKOPEHNE, HEBECOMOCTh M TEPETPY3KH, HEHTP TSHKECTH, a0COIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTU TBEPOTO Tela, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJHBI,
3BYK, UH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs U MOTJIONIEeHUs, anb(a-, OeTa- u
ramMmma-us3JIydCHusl, U30TOILI, AACpHAaA DOHCPIrCTHUKA,

paznuyath sSBIEHUS (paBHOMEPHOE U HEPaBHOMEpPHOE TMPSMOJMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JIBIKEHHE, CBOOOIHOE TaJeHUE Tell, pPaBHOMEPHOE
JBUKCHHUE I10 OKPYKHOCTH, B3aUMOJICHCTBUE TeJl, PeaKTHBHOE IBM)KCHHE, KOJeOaTeIbHOE
JIBUKEHHE (3aTyXawlllie W BBIHYXKICHHBbIE KOJeOaHWs), PEe30HAHC, BOJIHOBOE BHKEHHE,
OTpaXEHHE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHHE W MPEJIOMIIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa, paslio’keHHe Oeloro cBeTra B CHEKTP U CIOKCHHE
CIICKTPAJIBHBIX HBETOB, AUCICPCHUA CBETA, €CTCCTBCHHAA PAJAHOAKTUBHOCTH, BO3ZHUKHOBCHUC
JTUHENYaToOro CIeKTpa W3My4YeHHs) MO OINUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3NYECKUX SIBICHUH B OKpYXKarouiemM Mupe (B TOM
yrcne (U3nYecKue SBICHUS B MPUPOC: MPUINBBI U OTIWBHI, IBIKEeHUE TutaHeT CONMHEYHOM
CUCTEMBI, PCAKTUBHOC IBWXCHUC XKHBBIX OPraHU3MOB, BOCIIPHATHUC 3BYKOB XHWBOTHBLIMU,
3eMJIETPSCEHNEe, CEHCMHUYECKHe BOIHBI, IIYHAMH, 3XO0, I[BETa Tell, ONTHYECKUE SBIICHUS B
MpUpoJie, OHOIOTUYECKOE JICHCTBHE BHJIUMOTO, YIbTPA(QHOIETOBOTO W PEHTTEHOBCKOTO
W3ITy4YeHUHN, EeCTECTBEHHBI pPaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4H, pPaAHOAKTUBHOE
M3JIy4eHHE NPUPOAHBIX MHUHEPAJIOB, JEHWCTBHE PATNOAKTHBHBIX H3JIIy4YEeHHUH Ha OpPraHU3M
YeJIOBEKa), IIPU 3TOM MEPEBOANUTH MPAKTUYECKYIO 3a/1a4y B YUE€OHYIO, BBIICIATH CYIIIECTBEHHBIE
cBoOlcTBa (IpU3HAKHN) PU3UUECKHUX SBICHUM;

OIMUCBIBATH H3YUCHHBIC CBOICTBA TElI H (I)I/I3I/I‘-ICCKI/I€ SIBJICHUS, HCIIOJIb3Ys (bl/I3I/II-ICCKI/IC
BCIIMYNHBI (CpG[[HH}I U MITHOBCHHAA CKOPOCTDH TEJia IPU HCPABHOMCPHOM ABHUKCHUU, YCKOPCHUC,
nepeMeIneHue, myTh, YIiioBas CKOPOCTh, CHJIa TPEHUS, CHUJIa YIIPYTOCTH, CHJIA TSKECTH,



YCKOpEHHE CBOOOTHOTO MAJCHUs, BEC Tela, UMIYJIbC Tela, UMIYJIbC CUIIbI, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTEHIMATIbHAS PHEPTHUS Teja, MOAHITOTO HaJ MOBEPXHOCTHIO 3E€MIIH,
NOTEHIMAJIbHAsL SHEPTUs CKaTOW NPYKUHBI, KUHETUYECKask SHEPrus, MOJIHAs MEXaHWYecKas
SHEprus, MEpUoJ] M YacToTa KoJeOaHWi, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, MOKa3aTesb MPEJIOMIIEHUS CPeibl), PU OIUCAHUU MPAaBUIBHO TPAKTOBAThH
(bu3NIEeCKU CMBICIT UCTIONIb3YEMBIX BEJTMUNH, 0003HAUYCHUS U €AMHUIBI (PU3NIECKUX BEITHMYNH,
HaXoAUTh (POPMYIIbI, CBA3BIBAIOLINE JAaHHYIO (PM3UUECKYIO BEIMYHUHY C JPYTUMH BEIMYUHAMM,
CTPOUTH TPaPUKH NU3YUYEHHBIX 3aBUCUMOCTEH (PH3HUECKUX BEIHUHH;

XapaKTepu3oBaTh CBOICTBAa Tell, (U3NYECKUE SIBJICHHUA W IPOLECCHl, HCIONb3Yys 3aKOH
COXpaHEHHS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHUS, IPUHLIUI CYIIEPIIO3ULIUN CUJI, TIPUHIIHII
otHocuTenbHOoCcTH ['anmwiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] HUMIIYJIbCa, 3aKOHBI
OTpPaKEHUS U IPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps0BOIO U MAcCOBOI'O YUCEN IPU
AJICPHBIX PEaKLUsaX, IPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIIMPOBKY 3aKOHA U 3alUCBIBATh €r0
MaTEMaTHYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyallUi
IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATh I[PUYMHHO--CIEJCTBEHHBIE  CBS3H,
CTpOUTH OOBSCHEHHE W3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPOH Ha 2—3 M3y4YCHHBIX CBOWCTBA
(bu3NYeCKUX SBJICHUH, PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarh pac4€THbIC 331a4H (OMUPAOLINECS Ha CHCTEMY U3 2—3 YPaBHEHHIA), UCIIOIb3Ysl 3aKOHBI
u (QOpMyIIBI, CBS3BIBAIOIIME (U3UYECKHME BEIUYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a7adu
3aIUCBIBaTh KPAaTKOE YCIIOBHE, BBIBIATH HEJOCTAIOIINE WM U30bITOUHBIE TaHHBIE, BBIOMPAThH
3aKOHBI M (POPMYIIBI, HEOOXOAWMBIC MJSi PEIICHUS, MPOBOAUTH Pacu€Thl M OICHHUBATH
PEATMCTUYHOCTD MTOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUMHBI,

pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIMTh MPH TOMONM (U3NYECKHX METOOB,
UCIOJIb3YSl ONHCAHUE MCCIEAO0BAHUSA, BBIIEIATH NPOBEPSIEMOE IPEANONOKEHUE, OLIEHUBATDH
IPAaBUIBHOCTh MOPAJIKA IPOBEIEHHUsS MCCIEJOBAaHUS, J1€l1aTh BBIBOJABI, MHTEPIPETUPOBATDH
pe3yJbTaThl HAOJIIOIEHUH U OIBITOB;

MIPOBOJIUTH OMBITHI MO HAONIONEHUIO (PU3MUECKUX SBICHUN WIM (U3UYECKUX CBOWCTB Tel
(u3y4yeHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHMsI SHEPIMH, 3aBUCHUMOCTb NEpPHOAA
KoJ1e0aHui MPYKMHHOIO MasgTHUKA OT Macchl rpy3a M KECTKOCTH IPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYZIbl MalbIX KoJieOaHUil, MpAMOIMHEHHOE pPAacHpOCTPaHEHUE CBETa, Pa3JIOKEHHUE
0enoro cBera B CIIEKTpP, M3yY€HUE CBOWCTB M300pakeHHs B IUIOCKOM 3€pKajie M CBOMCTB
n300pakeHUsl MpeaMera B coOuparolleil JMH3e, HaOMIOJeHHE CIUIOUIHBIX M JIMHEHYaThIX
CIEKTPOB HW3JIYYCHHS): CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyZI0BaHUs, OIIMCHIBATh X0 ONbITAa U €0 Pe3yibTaThl, (POPMYIUPOBATH BHIBOJIBI,
MIPOBOAUTH IPU HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUH, OMpeelss CpeaHee 3HauYeHUe
n3MepsieMoit BeMUuHbI ((POKYCHOE pacCTOSTHUE COOMpArOIIEH JIMH3bI), 000CHOBBIBATH BHIOOD
crioco6a u3MepeHus (M3MEepUTEILHOro Ipudopa);

MIPOBOAUTH UCCIIEJOBAaHUE 3aBUCUMOCTEN (PM3MUYECKUX BEJTUYHMH C UCIOJB30BAaHUEM IPSMBIX
M3MepeHui (3aBUCUMOCTh IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM
CKOpPOCTH, Ieproja KojJeOaHui MaTeMaTHYeCKOro MasTHHKA OT JJUHBI HUTH, 3aBUCUMOCTH
yIJla OTpa’keHHsI CBETa OT yIJjla MaJeHus U yria MpeJoMIIeHHs OT yIJia MaJleHus): IUIaHuPOBaTh
UCCIIeIOBaHKEe, CaMOCTOSITEIbHO COOMpPaTh YCTAaHOBKY, (PMKCHUPOBATh PE3yNIbTAaThl MOTYyYECHHON
3aBUCUMOCTH (DU3MUYECKMX BEIMYMH B BUAe Tabnauil M TpaduKoB, AeNaTh BBIBOABI 10
pe3ylbTaTaM HCCie10BaHus;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHSI (PU3UUECKUX BEIUYHH (CPEeTHSS CKOPOCTh U YCKOPEHHE Tela
IIPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaCHUs, KECTKOCTh MPYKUHBI,
KO3 (ULUEHT TPEHHs CKOJIbKEHHUS, MEXaHM4ecKas padoTa M MOIIHOCTb, YacTOTa U MEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M TMPYXHUHHOTO MasTHHKOB, ONTHYECKas CHJia cOOMparomieit
JUH3BI, PAAMOAKTUBHBIA (OH): IUIAHMPOBATH H3MEPEHUs, COOMpaTh SKCHEPUMEHTAIbHYIO
YCTQaHOBKY U BBINOJIHATH HM3MEpPEHHs], CIeaysd MpPeUIOKEHHOW WHCTPYKIMH, BBIYUCIATH
3HaYeHHWE BEIMYMHBl U AHAJIU3UPOBATH IIOJYYEHHBIE pE3yJIbTaThl € Y4ETOM 3aJaHHOM
IIOIPELIHOCTH U3MEPEHUMN;



coOJTro1aTh MpaBUiia TEXHUKU 0€30MacHOCTH MPHU paboTe ¢ 1abopaTOPHBIM 000PYI0BAaHUEM;
pa3nuyaTh OCHOBHBIC MPU3HAKM M3YYEHHBIX (U3NYECKUX MOJeNeil: mMarepuanbHas TOUKa,
a0COMIOTHO TBEPJAOE TEJIO, TOUCUHBIM HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3A, IUIaHETapHas
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeJIb ATOMHOTO f/Ipa;

XapaKTepu30BaTh MPUHLUIBI ACWCTBUS M3YyYCHHBIX NPUOOPOB M TEXHHUYECKHX YCTPOWCTB C
OIOpOM HAa MX ONMCAaHUA (B TOM 4YHCIIE: CHUAOMETP, NATUUKHU IOJIOKEHHS, PACCTOSHUS U
YCKOpEHUs, paKeTa, HXOJOT, OYKH, MEepUcKom, QoroanmapaT, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOI, JI03UMETpP, Kamepa BuiibcoHa), MCIONB3ysl 3HAHHUS O CBOMCTBAX (PH3MYECKUX
SIBJIGHUN ¥ HEOOXOIUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PUCYHKM HM3YUYEHHBIX TEXHUYECKUX YCTPOIICTB,
W3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTMYECKUX TPOLIECCOB MPU pPEUICHUH Yy4eOHO--
MIPAKTUYECKHX 3aJ1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOSHUS N300paKeHU B IIIOCKOM 3epKalie U
coOuparoIIe JTHH3E;

MPUBOJIUTH IPUMEPHI (HAXOAUTHh MH(OPMALIUIO O IPUMEpax) MPAKTUUYECKOIO UCIOIb30BaHUS
(bu3NIEeCKUX 3HAHUH B TOBCEAHEBHOM KU3HU I 00ecTiedeHns1 6e30MacHOCTH TPU 0OpaIieHUH
C NMpubOpaMM M TEXHHUYECKUMH yCTPOWCTBAMH, COXPAaHEHUS 370POBbS U COONIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKaIOILIEH Cpee;

OCYIIECTBIISATH TTOMCK MHPOPMALIUU (PU3UIECKOTO coepkaHus B IHTepHETE, CaMOCTOSITEIHHO
(dbopMynupys MOMCKOBBIN 3aMpOC, HAXOAUTh MYTH OMPEENICHUs JOCTOBEPHOCTH MOIYUYEHHOM
nH(pOpMaIMY Ha OCHOBE UMEIOIINXCSI 3HAHUH U JONOJTHUTEIBHBIX HICTOYHUKOB,;

WCIOJIb30BaTh MPH BBINOJHEHUH YYEeOHBIX 3aJaHUil HAay4YHO--TIOMYJSIPHYIO JIHTEpaTypy
(bU3MUECKOTO CONEep)KaHUs, CIPaBOYHBIE MaTepUalbl, pecypcbl ceTu HHTepHeT, BIaaeTh
npuéMamMy KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHUs MHPOPMALWU W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLIEHMS Ha OCHOBE HH(pOpMALUU M3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJEpKaHusl, MyOJUYHO MPEACTABIATh PE3yJbTaThl
IIPOEKTHOM MJIM MCCIEN0BAaTENbCKOW JESATENBHOCTH, IPHU 3TOM TPaMOTHO HCIIOJIb30BATh
M3YYEHHBIN OHATUIHBIN annapar U3y4aeMoro paszenia GU3nKu U CONpOBOKIATh BHICTYIUICHHE
Ipe3eHTaIuel ¢ y4éToM 0COOCHHOCTEH ayIuTOPHUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero KoﬁﬂTpom’H“e IpaxTHaeckne o0pa3oBaTejibHbIE
padoThbI padoThbI pecypee
Pa3nen 1. ®u3nka u eé poJib B NO3HAHMHU OKPY:KaI0Lero Mupa
1.1 ®dusuka - HayKa 0 MPUPOJIe 2 BH6H.HOTeKa Lok
https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.2 PU3MICCKUC BETHMHBL 2 1 https://m.edsci).ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]] TO3HAHUS 2 1 EH@I.HOTeKa LIOK
ttps://m.edso0.ru/7f416194
Hroro o pasneny 6
Pa3nen 2. [lepBoHauajibHbIE CBEIEHNUSI 0 CTPOEHNH BelleCTBA
2.1 CrpoeHue BeliecTBa 1 BH6H.HOTeKa HOK
https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMO/IEHCTBUE YaCTHI] 9 1 bubnuotexa [JOK
BEIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBU:KeHHMe ¥ B3aMMOIelCTBHE TeJl
3.1 MexaHUUeCKO€E IBUKEHNIE 3 BH6H.HOTeKa LOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 Mrepuus, macea, mI0THOCTS 4 1 https://m.edscﬂ).ru/?f416194
bu6mmorexa [IOK
3.3 Cuna. Bupet cnn 14 1 2 https://m.edscﬁ.ru/?f416194
Wroro no paszneny 21



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

Pa3nen 4. laBiieHune TBEPABIX TeJl, JKHAKOCTEN U ra3oB

41 Hasnenue. [lepenaya naBieHus TBEPABIMU 3 bubmmoreka [IOK
' TeJIaMU, KUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
s Jlanenne KuaKocTH S https://m.eds00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(EpHOE 1aBIIcHHE 6 https://m.eds00.ru/7f416194
44 JleiicTBUE )KUIKOCTH U T'a3a Ha 7 1 3 bubmuorexa [JOK
' HNOrpy)EHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3zgen 5. PaGoTa u MOIIHOCTDH. DHEpPrus
bu6mmoreka [IOK
5.1 Pabora u MOIHOCTS 3 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.2 Hpocthie mexanusmbt S 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.3 Mexannteckas sHepris 4 1 1 https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O 68 3 12
[TPOIT'PAMME



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

8 KUIIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KO6HTp0JILHLIe Hpgucnmeclcne 0BPA30BATEILHBIC
padoThI padoThI pecypesi
Pa3nen 1. TeruioBble siBJIeHUS
. bubnuorexa LIOK
1.1 CrtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
12 Tennosbie mpoueceat 21 1 S https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DinekTpuUecKue U MATHUTHBIE SIBJIEHUS
51 DneKTpUuYecKue 3aps/ibl. 3apsKEHHbIE 7 1 bubnnoreka [JOK
' TeNa U UX B3aUMOIENCTBUE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSIHHBIN MEKTPUUYECKUI TOK 20 1 7 hth[IpSJ,I'I;I/(r)I:eeIziic]i) ru/7f4181ce
bubmmoreka IIOK
2.3 Marnurieie sBIeHUS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.4 DIIeKTPOMArHHTHas HHAYKIMS 4 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PeszepBHoe Bpems 3
BIIEE KOJIMYECTBO YACOB IT
OBl OJI CTBO HYACOBIIO 68 3 145

I[TPOT'PAMME



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

9 KUIACC

KounuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /i HpOrpAMMEL Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Pa3nen 1. Mexanu4yeckue siBJeHUsl
11 MexaHn4eckoe IBHKCHUE U CITIOCOOBI €ro 10 1 bubnuorexa [IOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. bu6nmorexa LIOK
12 Bsaumone#ictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3aKombI CoXpaneHHA 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3nen 2. Mexanuveckue KoJie0aHUsI U BOJHBI
bub OK
2.1 MexaHnueckre KoJIeOaHusI 7 3 htPtIpSJ,]'I;I/(r)I:eeIZiasc])_E) ru/7fA1a4a6
bu6 OK
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3 htptlpg-l;l/on:eelijz(]i) ru/7fA1a4a6
Hroro no pazaeny 15
Pa3nesn 3. Di1eKTpOMArHUTHOE MOJ1€ U 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMArHuTHOE TOJIE U 5 5 bubnuotexa [JOK
' ANEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pa3znea 4. CBeToBbBIE IBJICHUS
bub OK
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 htptlp:-jl/()r;e;jz;}) ru/7fA1a4a6
b K
4.2 JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 htlisg'l;llcr)l:e;jas(])_})oru [7f412436
bubnunoreka LIOK
4.3 Paznoxenue 0enoro ceera B CHEKTP 3 2 https://m.edsoo.ru/7f41ada6



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

Wroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
5.1 HcnyckaHne v norjaomeHue cBeta aToMoOM 4 1 ﬁgg;l;l/(ﬁeezasilorﬁﬂf 112436
bubnunoreka LIOK
5.2 CTpocHue aToMHOr0 A1pa 6 1 https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 17
Pa3nes 6. [loBTOopHuTE/IbHO-0000111a101MIT MOTYJ/Ib
6.1 [ToBTOpenue n 0600IEHHE COAECPIKAHUS 9 5 Bu6moreka [JOK
' Kypca (pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97
[TPOTPAMME



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