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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (pusuke Ha ypoBHE OCHOBHOT'O OOIIETr0 0Opa30BaHus COCTAaB/IEHA HA OCHOBE MOJIOKEHHM U
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHOW MPOTPaMMBbl,
npeacraBieHHbx B PI'OC 00O, a Takxke ¢ yu€tom deaepanbHOl padouyel mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «Puzukamn.

Conepxanue mporpamMmbl MO (HU3UKE HAmNpaBleHO Ha (HOPMUPOBAHHE E€CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYaIOIINXCS U OPTaHU3ALUI0 U3ydeHUs (HU3UKH Ha AEATeIILHOCTHOM OCHOBE. B mporpamme
1o (U3MKE YUUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTro mpeamera B peanuzanuu tpedosanuii ®I'OC OO0 k
IUTAHUPYEMbIM JIMYHOCTHBIM M METAIPEeIMETHBIM PE3yJIbTaTaM 00y4eHHs, a TAKIKE MEXKIIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYUYHBIX y4COHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIETO 00pa30BaHUsL.

[IporpamMma no Qu3uke ycTaHaBIMBACT pacHpeeieHne yueOHOro MaTepuaia 1o rojgam o0ydeHus
(mo kyaccam), mpejlaraeT IPUMEPHYIO IOCIEN0BAaTENIbHOCTh W3Y4YEHHMS] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COIEPIKAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

[Tporpamma 1no ¢usuke pa3paboTaHa € LENbIO OKAa3aHUS METOAMYECKOW IOMOIIM YUUTENO B
CO31aHUU pabouel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

®dusnka SBISETCA CUCTEMOOOPA3YIOMUM ISl €CTECTBEHHOHAYUYHBIX YYE€OHBIX IPEIMETOB,
MOCKOJNBKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMUEH, OUOIOTHEH,
acTpoHOMHEH W (Qu3MYeckor reorpadueil, BHOCHT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MUPA,
MpeIoCTaBIsIeT Haubosee sICHbIe 00paslibl MPUMEHEHHsI HayYHOTO METOJla MO3HAHUS, TO €CTh crocoba
MOJIYYSHHS JOCTOBEPHBIX 3HAHUH O MUpE.

Opna W3 INIaBHBIX 3a7a4 (PU3MUECKOTO 00pa30BaHUS B CTPYKType 001iero oOpa3oBaHusl COCTOUT B
(bopMHUPOBAHUH €CTECTBEHHOHAYYHOW TPaMOTHOCTU U UHTEpECa K HAyKe Y 00yJaronuxcs.

N3yuenune puznku Ha 6a30BOM ypOBHE MPE/IIOIATraeT OBIAICHUE CIAEAYIOIIMMH KOMIIETEHTHOCTSMH,
XapaKTEepU3YIOLUIMMU €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:!

HAay4YHO O0OBACHATH SIBJICHUA,
OLICHUBATh U ITIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAHUAA,
HHTCPIPETUPOBATL JAHHBIC W UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA TTOJIYUCHUS BBIBOJOB.

[lenn n3yuenus GU3NKKA Ha ypPOBHE OCHOBHOTO OOIIETro oOpa3oBaHus ornpejaeneHbl B KoHuenmuu
npenojaBaHus ydeOHoro mnpeamera «®Pusnmka» B 00pa3zoBaTelbHbIX oOpraHuzanusx Poccuiickoit
@Denepanyy, peaqnu3yolMX OCHOBHBbIE 00IIE00pa30BaTEIbHbIE MPOrPaMMBbl, YTBEPKAEHHON pELICHHEM
Konnerun Munucrepctsa npocsenienus Poccuiickoit @enepannu (mpotokon ot 3 nexadps 2019 r. Ne 1K -
4BH).

Henu n3yyenus Gpuanku:

npHOOpeTEeHNEe UHTEpeca U CTPEMIICHUSI OOYJArOIIUXCS K HAYYHOMY M3YYE€HHUIO TPUPOJIBI, PA3BUTHE UX
WHTEJUIEKTYaJIbHBIX  TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABIECHUN O HAYYHOM METOJE€ TO3HaHHS U (POPMUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOUIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa W3Y4YCHHs] OCHOB CTPOCHHSI MaTepuu M
byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMupOBaHUE MPEACTABICHUN O poiu (DPU3UKHU ISl Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHH;

pa3BUTHE TPEJCTABICHUN 0 BOBMOXKHBIX chepax Oyayieit mpoeccHoHanbHON AeITeTbHOCTH, CBI3aHHOM
¢ (GMBUKOH, TOJITOTOBKA K JAJbHEHIIIEMY 00YUEHHUIO B 9TOM HaIlPaBJICHUH.



JlocTrxkeHne ATHX I[eNed mporpaMMbl 1Mo (pu3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
o0ecTieYnBaeTCsl pEIICHUEM CIICIYIOINX 3a1a4:

npuoOpeTeHne 3HAHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX, DJICKTPUUECKHX,
MarHUTHBIX U KBAaHTOBKIX SIBJICHUSX;

puoOpETEHNE YMEHHUH ONMKMCHIBATh M OOBSICHATH (DHU3WUYECKHUE SBICHHS C MCIOJb30BAaHUEM IMOJYYCHHBIX
3HAHUI;

OCBOCHHME METOJIOB PEIICHHUs MPOCTEHIMX pacYETHBIX 3a/1au C MCIIOIb30BaHUEM (HU3UMYECKUX MOJICTIEH,
TBOPYECKUX U NPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHMHM HAOJIOaTh MPHUPOIHBIC SBJICHHUS M BBINOJIHATH OIbBITHI, JAOOpaTOpHBIE PaOOTHI U
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS C UCTIOIB30BAHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHpOpMAIMEH (U3HUECKOT0 COACp)KaHUs, BKIOYas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (DU3UKH, aHAIH3 H KPUTHIECKOE OIICHUBAHUE WH(OPMAIINH;

3HAKOMCTBO €O chepamu MpoPeCCHOHATBHON ACSITEIBHOCTH, CBA3AaHHBIMH C (PU3UKOM, U COBPEMEHHBIMHU
TEXHOJIOTUSIMHU, OCHOBAHHBIMU HA TIOCTKEHUSIX (DU3HMUECKON HAYKH.

Ha uzydenue ¢usmuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIETr0 00pa30BaHUSI OTBOJUTCS
238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kinacce — 68 yacoB (2 yaca B HeZeni0), B 9 kiacce
- 102 yaca 3 yaca B HEJIEIII0).

[Ipennaraemplii B mporpamMmme 1o (U3MKE I[epeuyeHb JabOpaTOpHbIX pabOT U OMNBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKTep, yYUTEIb JeJIaeT BbIOOp MpoBeleHHs Ja00opaTOpHBIX pabOT U OMBITOB C
y4€TOM HMHIUBHUAYAJIbHBIX OCOOEHHOCTEH OOyJaroImuxcs, CIUCKAa OSKCIEPUMEHTAIbHBIX 3aJaHuH,
IpeJlaraéMblX B paMKax OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMeHa 10 (hU3HKe.

COAEPKAHUE OBYUYEHUA
7 KIIACC
Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®u3snka — Hayka o npupoze. SABieHus npupopl. PU3nyeckue sSBICHUA: MEXaHUYECKUE, TEIJIOBBIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeaMUuHbL. M3Mepenue ¢pusndeckux BennuuH. @usndeckue npuodopsl. IlorpemHocts
u3MepeHnii. MexayHapoaHas CUCTeEMA €IHHMII.

Kak ¢usuka u Japyrue ecTecTBeHHblE HAyKU M3y4aroT Ipuponay. EcTecTBeHHOHay4YHBIH METO.
MO3HAHUSI: HAOIIOJIEHUE, TMOCTAHOBKA HAYyYHOTO BOMPOCA, BBIABMIKEHUE TUIIOTE3, IKCIIEPUMEHT I10
MPOBEpKE TUIOTE3, OOBSICHEHHE Ha0NM01aeMoro siBineHus. Onucanue GpU3NYecKuX sSBICHUIN C MOMOIIBIO
MOJCJICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. Owuznveckre MpuOOPHI U MPOIEaypa MPSIMbBIX U3MEPEHUH aHAIOTOBBIM M IU(PPOBBIM IPUOOPOM.

Jlabopamopnwvie pabomot u onvimel.

Ornpezenienne EeHbl ASICHUs KAl U3MEPUTEITHLHOTO Tprbopa.

N3mepenne paccTosTHUM.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

Ornpenenenrie pa3MepoB MaJbIX TEJ.

W3mepenne Temneparypsl IPU TOMOIIN KUAKOCTHOTO TEPMOMETpPA M TaTYNKA TEMIIEPATYPHI.
[IpoBeneHune uccieoBaHUs MO MPOBEPKE TMIOTE3bl: JAJbHOCTh MOJETA IIapUKa, MYLIIEHHOIO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBHICOTA MTYCKA.

oML E



Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BellleCTBA.

CTpOeHI/Ie BCIICCTBA: aTOMbI W MOJICKYJIbI, UX PA3MCPHI. OHLITBI, JAOKa3bIBAOIHUE AUCKPCTHOC
CTPOCHUE BCUICCTBA.

JBrxenue yactul BemecTsa. CBsA3b CKOPOCTH JIBMKEHMS 4acTHULl ¢ TeMIepaTypoil. bpoyHoBckoe
nBkeHue, mudQysus. BzaumoseiicTBrue 4aCTUIl BEIIECTBA: MIPUTHKECHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTAIUTMUECKUX ) TEI.
B3auMocBsI3b MEXIy CBOMCTBAMHU BEIIECTB B pa3HBIX arperaTHbIX COCTOSHHUSIX M HMX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHIKCHHSI.
2. HaGmronenue nuddys3un.
3. HaOmoneHue sBiieHUH, 0OBSICHSFOIIMXCS TPUTHKSHUEM HJIU OTTAIKMBAHUEM YaCTHII BEIIESCTRA.

Jlabopamopuuvie padbomot u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIONIb30BaHueM (hoTorpaduwii).
2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 110 OOHAPYKEHUIO ICHCTBHSI CHUII MOJIEKYJISIPHOTO TPUTSKEHHS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBe TeJl.

MexaHuueckoe JBHIKCHUC. PaBHOMepHOS U HCPABHOMCPHOC JIBHIKCHHUC. CKOpOCTB. Cpe,[[HﬂH
CKOpPOCTH TP HEPABHOMCPHOM ABHUKCHUMU. Pacuér IMyTHU XU BpCMCHU ABUKCHUA.

SIBnenue HWHCPLUH. 3aKkoH HHCPLWH. BSaHMOILGﬁCTBHG TCJI KaK NpHYrMHa M3MCHCHHA CKOPOCTHU
JABVOKCHUS TCII. Macca kak MCEpa HWHCEPTHOCTH TCJa. IInoTHOCTB BCIICCTBA. CBsI3p IIOTHOCTH C
KOJMYCCTBOM MOJICKYJI B C/IMHUILIC 00BéMa BCIICCTBA.

Cuna kak xapakTepucTuka B3aumosencTBus ten. Cuiia ynpyroctu u 3akoH I'yka. M3mepenue cuiibl
C MIOMOIIBIO JUHAMOMETPA. SIBIIEHUE TATOTEHU U cuila TshkecTr. Cuila TSHKECTH Ha ApYrux miaHerax. Bec
tena. HeBecomocTs. CroxeHue cuil, HallpaBJIEHHBIX MO 0JHOM npsiMoil. PaBHoxelicTBytomas cun. Cuna
TpeHMsl. TpeHHE CKOJIbKEHUS U TPEHUE NMOKos. TpeHue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHn4eckoro IBUKEHUS Tena.

M3mepenne ckopocTy NPSIMOIMHENHOTO ABH)KEHHUS.
Habumronenue sBjaeHs] MHEPIUH.

HabmoneHne u3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHEHME MacCC MO B3aUMOJICUCTBUIO TEN.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

ocoaMrdwhE

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IMIAPUKA B )KUIAKOCTH, MOJIEIN JICKTPHIECKOTO

aBTOMOOWJIS M TaK Jajiee).

Ornpenenenne cpeaHeil CKOPOCTU CKOJBKEHUsS OpyCcKa WK IIapUKa TT0 HAKIIOHHOMW TIJIOCKOCTH.

OrnpezeneHne MmI0THOCTUA TBEPJOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  pacTshkeHus (medopmainuu) MpPYyKHHBI — OT

MPUIOKEHHOMN CHIIBI.

5. OnbITBI, IEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUsS OT Beca Tejla M XapakTepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Hown



Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CiocoObl yMEHbIICHUS U YBEJIMUCHNUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JIaBJICHUS
ra3a ot o0bEéMa, Temneparypsl. [lepenaua naBneHust TBEPABIMM TEIAMHU, )KUIKOCTAMU U Ta3aMu. 3aKOH
[Mackauns. [TneBMaTHyecKre MaIMHBI. 3aBUCUMOCTD JJABJICHUS KHUJIKOCTH OT TITyOuHBI. [ napocrarnyeckuit
napaznokc. CooOuiaronuecs cocynbl. ['napaBianueckue MEXaHU3Mbl.

AtMocdepa 3emau u atmMocepHoe naBieHue. [IpUyuHbl CyHIECTBOBaHMS BO3IYIIHOM 000JI0YKU
3emun. OnbiT Toppuueru. M3mepenne atmochepHoro JaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! asst u3MepeHust arMocepHOro J1aBICHUS.

JleiicTBHE J)KMIIKOCTH U ra3a Ha NOTPYXKEHHOE B HUX Teo. BeliTankuparomas (apxumenoBa) cuia.
3akoHn Apxumena. [lnaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JIABJICHUS T'a3a OT TeMIEpaTyphl.

Ilepenada naBneHuUs KUIKOCTBIO U Fa30M.

CooOmiaromuecs Cocyabl.

I'mppaBnnueckuii mpecc.

[IposiBneHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCUMOCTh BBITAIKMBAIOMICH CHIIBI OT 00BEMa MOTPYKEHHOM YacTW Tela U IUJIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

8. VYcnoBue miaBaHWs TeJ: IUIaBAaHUE WU TMOTPYKEHHE TEN B 3aBUCHUMOCTH OT COOTHOIICHHUS
IIOTHOCTEH TeJla M KUIKOCTH.

oakrwbdpE

~

Jlabopamopuwvie pabomot u onvimeul.

=

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa NOrpyKEHHOM B KUAKOCTh YaCTH Tela.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B KUAKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLICH CUIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT MAaCChl
Tena.

4. OmbITbl, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha Telo B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOHN B )KUJKOCTh YACTH T€JIa U OT INIOTHOCTH JKHUKOCTH.

5. KoucrtpyunpoBanme apeomerpa WIM  KOHCTPYHMpOBaHHME JIOJKM M  OmpejAereHue  eé

Ipy30I10ABEMHOCTH.

N

Pa3nes 5. PaGoTa m MoiHOCTh. JDHeprusi.

Mexannueckasi pabota. MOITHOCTb.

[TpocTble MeXxaHU3MBI: pblYar, OJIOK, HAKJIOHHas IJIOCKOCTb. IIpaBmio paBHOBecus pbluara.
[IpumeHeHue mpaBuia paBHOBecHs pbluara K OJIoKy. «3ojotoe mnpaBmio» mexanuku. KIIJ| mpocteix

MCXaHU3MOB. HpOCTLIC MECXaHU3MBbI B 6BITy 1 TCXHHUKC.

Mexaandeckast OHEPTIUs. Kunernueckas n MOTCHIMAJIbHAsT SHEPTHA. HpeBpameHI/Ie OJHOro Buaa
MEXaHUYEeCKOMH OHCPIUu B ,Z[perﬁ. 3aKkoH COXPAHCHUS SHCPIr B MCXAaHUKE.

Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopnuvie pabomot u onvimol.

1. Ompenenennie paboOThl CHIIBI TPEHUS NMPU PABHOMEPHOM JIB)KEHUU Tejla 10 TOPU30HTaIbHOU
IIOBEPXHOCTH.



2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. Wsmepenne KIIJ] HakTOHHON MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPruu.

8 KIIACC
Pa3gen 6. TensioBble IBJICHUA.

OCHOBHBIE [TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOESHHs BelecTBa. Macca u pa3Mepsl
aTOMOB M MOJIEKYJ. OIBIThI, MOATBEPXKIAIOIINE OCHOBHBIC TOJIOKEHHUS MOJEKYISIPHOKUHETUYECKON
TEOpUH.

Monenu TBEPIOro, KHJIKOTO M Ta3000pa3HOro coCTOsHUU BemiecTBa. Kpucramnuyeckue u
amop¢ubie Tenma. OOBsSCHEHUE CBOWCTB Ta30B, JKUIKOCTEH W TBEPIABIX TEN HAa OCHOBE IOJIOKCHHMA
MOJIEKYJIIPHO-KMUHETUYECKOW Teopur. CMauyuBaHWe U KallWUISIpHbIE sABJIEHUs. TemioBoe paciiupeHue u
cKaTHe.

Temneparypa. CBsizb TemMIepaTrypbl CO CKOPOCTBHIO TEIUIOBOTO JBWKEHHUS YacTUIl. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHHsSI BHYTPEHHEH SHEpruu: TerJionepenaya U COBEpIIeHHE paboThl. Bumisl
TEIJIOTNEPEeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonmuecTBo TemioTsl. YaenbHas TEIIOEMKOCTh BEIIECTBA. TemIooOMEeH U TEIIOBOE PaBHOBECHE.
VpaBHeHnue TemoBoro Oananca. [lnaBienme u oTBepAeBaHHE KPHUCTALIMYECKHUX BEIIECTB. Y AEIbHAs
termiota TwiaBneHus. [lapooOpasoBanme u konpaeHcamus. Mcnapenne. Kunenwme. YienbHas Tteruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT aTMOC(EPHOTO JIaBIICHHUS.

BnaxnocTs Bo3ayxa.
DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS.

[Tpuntmner padotsl TerioBbix asurareneit KIIJI temioBoro asurarens. TerioBble IBUTATENd U
3al[UTa OKPYKAIOIIECH CPEbI.

3aK0H COXpaHEHUs U IPEBPAILICHUsS SHEPTUHU B TEIUIOBBIX MPOIeccax.
Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

Habmtoienue siBiIeH cMauMBaHUsI U KAMWJUTSIPHBIX SBICHUI.
HaGuroieHre TemioBoro pacimpeHust Tedl.

V3MeHeHne naBlieHus ra3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[TpaBwita U3MepeHHs TEMITEPATYPHI.

Bune! Teronepenaym.

OxuaxieHre Ipu COBEPIICHUH PaOOTHI.

Harpeanue nipu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

10 CpaBHeHUE TEIIOEMKOCTEH Pa3IMNIHBIX BEIIECTB.

11. HaGmronenue KUIEHUS.

12. HaluroieHre TTOCTOSTHCTBA TEMITepaTyphl IPH TIIABJICHUH.

13. Mojienu TEIIOBBIX ABUTATENEN.

oSN~ wWNE

Jlabopamopuwvie pabomul u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MTPUTSKEHUS.

OnbITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 1O HAOJIIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHIIA.
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5. OmBITHI, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh JABICHHUS BO3AyXa OT €ro 00b&éMa M HarpeBaHHs WM
OXJIAKICHUS.

6. IlpoBepka rumoTe3bl JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOWKA KUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIiepaTyphl.

7. HabGmoneHue uM3MeHEHHs BHYTPEHHEH SHEPrHMM Tejla B pe3ylibTaTe TeIJIonepeaaud U padboThl
BHEIIHUX CHUII.

8. MHccrnenoBanue sBiIeHHs TEIUIOOOMEHA IIPU CMEUIMBAHUN XOJIOIHOW U TOpsTYei BOIBI.

9. OmnpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IPU TEINIOOOMEHE C HarpeTbiM
METAJIIIMYECKUM LIUJIUHIPOM.

10. Onpenenenue yaenpbHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npoiiecca UCHaApEHHUS.

12. Onpenenenre OTHOCUTENILHON BIaKHOCTH BO3/lyXa.

13. Onpenenenue yaenbHON TEIUIOTHI ITABICHUS JIbJA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

Onexrpusaiys Ten. J[Ba poja JIEKTpUYECKUX 3apsaoB. B3aumonelicTBue 3apsuKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTH CHIJIBI B3aMMOJCHCTBHSI 3apsDKCHHBIX TET OT BEJIWYMHBI 3apsiIOB U PACCTOSHUS
MEXy TEJIaMH).

Onekrpuueckoe nose. Hampspk€HHOCTH  anekTpudeckoro mons. IlpuHnmn —cymepnozunum
AIIEKTPUYECKUX I10JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIeMEHTapHbIA dJeKTpudeckui 3apsan. CrtpoeHue aroma.
[IpoBOIHUKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOIO 3aps/ia.

ONEKTPUYECKUHM TOK. YCIIOBUS CYLIECTBOBAHMS DJIEKTPUUECKOrO TOKa. VMICTOUHMKM IOCTOSIHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XMMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B
AKHUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia Toka. DnekTpuueckoe HampsikeHue. CONpOTUBICHHE NPOBOJHHUKA.
VY nenpHOE conpoTuBiIeHKE BemecTBa. 3akoH OMa Jutst yuactka uenu. [locinenosarensHoe u napamienabHoe
COCIMHEHUE TPOBOIHUKOB.

PabGora m MomHOCTH 371ekTpuyeckoro Toka. 3akoH JDkoyns—JleHna. DiexkTpuueckue Lenu H
HOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KOopoTKoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTH. B3anMopaelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mose. MaruutHoe
noJie 3eMJIM U €ro 3HaYeHHe s )KU3HU Ha 3emiie. OnbIT OpcTeia. MarHUTHOE M0JIe AIEKTPUYECKOT0 TOKA.
[IpuMeHeHHE >JEKTPOMArHUTOB B TEXHHKE. JleficTBME MarHUTHOTO MOJIi Ha MPOBOJHUK C TOKOM.
DJIEeKTPOIBUTATENb TOCTOSTHHOTO TOKa. VICTIOIh30BaHUE AIEKTPOIBUTATENICH B TEXHUYECKHIX YCTPOMCTBAX
U Ha TPaHCIOpTe.

OnbiTel @apazes. SABieHue 3MEKTpOMarHUTHOW MHAYKIUU. [IpaBuio JleHna. DnekTporeHeparop.
CrocoObl MONMYYEeHUS DICKTPUUYECKOW HSHEPruu. DNEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HMCTOYHHUKAX
SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa neKTpUYeCKuX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.

HpOBO}IHI/IKI/I U JTUDJICKTPUKH.

MonennpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

M cTOYHNKH OCTOSHHOTO TOKA.

NGO~ WNE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepenne 31eKTpUYECKOro HaIpsKEHUsT BOJIbTMETPOM.

Peoctat u mara3uH COpOTUBIICHUMN.

BsanmoelicTBre MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH pa3/ICJCHUsI MOJOCOB MAarHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

Uccnenosanue sBICHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Oneitel Dapagnes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHUS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimol.

o E

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOJIIOAEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUU.

HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.

COopka u mpoBepKka pabOoTHI JEKTPUIESCKON IIETH IIOCTOSTHHOTO TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepeHnue u peryimpoBaHue HaPsHKEHNUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, UIYILLIErO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpA
U HampsKEHUs Ha pe3UucTope.

OnBbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOIO0 COMPOTUBIIEHUS MPOBOAHUKA OT €T
JUIMHBI, IJIOLAAH [TOIEPEYHOr0 CEUEHUS U MaTepuaa.

[IpoBepka mpaBuUiia CIOKEHHUS HANPSOKEHUH IMPU  IOCIEIOBATEIbHOM COECIMHEHUHM JABYX
PE3UCTOPOB.

[IpoBepka mpaBuiia 7151 CUIIbI TOKA MTPH NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UIYILIEr0 YePE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa, UAYILETO Yepe3 JaMIIOUKYy, OT HaNpsKEHHs Ha HEl.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOZEMCTBHS IIOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TMOJIs TOCTOSIHHBIX MarHUTOB IIPU UX OObEIMHEHUH U pa3e/ICHUH.
HccnenoBanue JENCTBUS DJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJEHCTBHSI KaTYIIKU C TOKOM U MarHuTa OT
CHUJIbI TOKA U HAIlpaBJIEHUS TOKA B KaTYIIKE.

W3ydeHue aeicTBUSI MArHUTHOTO MOJIS HA IIPOBOIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENs.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnpITH IO MCCIIENOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM MHIYKLMHU: HUCCIEJOBAHUE WU3MEHEHUN
3HAYEHUS U HaIlPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KUIACC

Paszgen 8. Mexanuueckue siBJIeHH .

Mexannueckoe JaBWkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHHYECKOIro ABWKEHUSI. PaBHOMEpHOE NpsIMOJIMHEITHOE NBMKeHUE. HepaBHOMepHOE NMpsIMOJIMHEITHOE
nBuxeHue. CpeHsst U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TpsMoInHelHOe BkeHne. CBoOoaHoe mageHue. OnbITh [ anmes.



PaBHOMepHOE nBMXKEeHUE MO OKpykHOCTH. [lepuon u vactora obpamenus. Jluneitnas u yrioBas
ckopocTH. LleHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

IlepBoiii 3akoH HeroTtona. Btopoir 3akoH Herootona. Tperuit 3akoH Herotona. [lpuniun
CYNEPIIO3UIINHU CHIIL.

Cwuita ynpyroctu. 3akon ['yka. Cuia TpeHusi: cuia TpeHUsl CKOIbXKEHUS, CUJIa TPEHUSI TIOKOs, APYTUe
BUJIbI TPCHHUSI.

Cwia TsXKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOPEHHE CBOOOJHOrO majaeHus. JIBrkeHue
riaHeT Bokpyr Connia. I[lepBast kocmuueckas ckopocTs. HeBecoMocTh U meperpy3ku.

PaBHOBecue MmarepualibHON TOuku. AOcomOTHO TBEpAOe Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

WNmnynec Tena. Msmenenue umnynbca. MiMmysnbc cuiibl. 3aKOH COXpaHEHUs! UMITyJIbca. PeakTuBHOE
JBUKCHHUE.

Mexanuueckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TsHKeCTH, ynpyroct, TpeHus. CBs3b SHEPTHH U
pabotel. [loTeHnanbHas SHeprus Teja, MOAHATOro HaJl MOBEPXHOCTHIO 3eMid. [loTeHanbHas sHeprus
ckaroil npyxusbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOW HHEPruM. 3aKOH COXPAaHEHUs
MEXAHUYECKOM dHEPTHUU.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHue nyTell U TPaeKTOpUM ABUKEHMSI OJHOIO U TOTO XKE Tejla OTHOCUTENIbHO PAa3HBIX TEll
OoTCU€Ta.

W3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habumonenne ABM>XeHUS Tesla o0 OKPYKHOCTH.

HaOnronenne MexaHMYeCKMX SIBICHUHM, MPOUCXOAANIMX B cucreMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCUTEIBHO KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Tea U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. Habmonenne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJI.

9. M3meHneHue Beca Tena NpU YCKOPEHHOM JBH)KEHUH.

10. Iepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. ITpeoOpa3oBaHus SHEPTUH MTPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmoieHne peakTUBHOTO JBUKEHHUS.

15. CoxpaHenue MeXaHUYECKON 3HEPTUH MPU CBOOOTHOM a/ICHUH.

16. CoxpaHeHnue MeXaHUYECKON 3HEPTUH MTPH JBIXKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBI.

N
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Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBaHMe TpakTa JJsl pa3roHa M JaJbHEHIIEro paBHOMEPHOTO JBMKEHMS IApHUKa MU
TEIEKKH.

2. OmnpeneneHue cperHel CKOPOCTH CKOJBKEHHUs OpyCKa WM JIBUKEHHUS MIapHKa MO HAKIOHHON

IUTOCKOCTH.

Omnpeznenenye yCKOpeHUs Teja MpH paBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHOW TNIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHH TPH PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaIbHOM
CKOPOCTH.

5. TIpoBepka THIIOTE3BI: €CIIM MPH PABHOYCKOPEHHOM JIBIKCHHH O€3 HavaJbHOH CKOPOCTH ITyTH
OTHOCATCS KaK psiJl HEUETHBIX YMCEJl, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHHU OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKESHUS OT CHITBI HOPMAITBHOTO JaBIICHHSL.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOIBKEHUSL.

w



8. Ompenenenue KECTKOCTU MPYKUHBL.

9. Omnpenenenue padOTHl CHIIBI TPEHHS NPH PABHOMEPHOM JBIKCHUH Teja M0 TOPH30HTAIBHOM
HOBEPXHOCTH.

10. Onpenenenue pabOTHI CUITBI YIIPYTOCTH MPH ITOIBEME IPy3a C HCIOIb30BaHHEM HEIOABIKHOTO U
[MOABUYKHOTO OJIOKOB.

11. V3y4eHue 3aKOHa COXPAHCHUSI IHEPTHH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJIHEI.

KonebarenbHoe npuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU KOJICOAHUI: IEpUOJI, YaCTOTa, aMILJIUTY/a.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKU. [IpeBpalenne sHepruu npu KouedaTeaIbHOM JIBUKCHUH.

3aryxaromue kosebanus. Berayxaennbsie konebanus. Pezonanc. Mexannueckue BotHbL. CBOHCTBA
MexaHu4ecKux BOJH. [Ipo1oapHbIe U nonepevHbie BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ pacpOCTpaHEHUSI.
MexaHu4ecKre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHEI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3BYyK.
Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHUI U pe30HaHca.

PacnpocTpanenue npoAoibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

o E

Jlabopamopnwvie pabomot u onvimeul.

OnpezaeneHue 4acTOThl U EPHOAA KoeOaHU MaTeMaTUYECKOro MasiTHUKA.

Omnpenenenye 4acTOThl U eproia KojaeOaHui NpyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOa KOJICOAHNH MOABEIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
Hccnenoanue 3aBUCUMOCTH TIEpH0/1a KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCUMOCTH NEpro/ia KojebaHuil rpy3a, MOJIBEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD Iepro/ia KoneOaHul IPY>KMHHOTO MasiTHUKA OT MacChl
Ipy3a U KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHuUs.

oakrwdpE

Pa3nes 10. Di1eKTpOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.

QHCKTpOMaFHI/ITHOC ITO0JIC. 9HeKTp0MaFHI/ITHLIe BoJIHBI. CBOMCTBA SJICKTPOMArHUTHBIX BOJIH. IIIxana
OJICKTPOMArdHMTHBIX BOJIH. Hcnonn3oBanne OJICKTPOMArdHuTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.

1. CgoiicTBa AIEKTPOMArHUTHBIX BOJH.
2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MTOMOIILI0 MOOUIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHHUS.



JlyueBas monens cBera. VMcrounuku csera. lIpsmonnHeiHOe pacnpoCTpaHEHUE CBETA. 3aTMEHUS

Counnna u JIynel. Otpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTpaKEHHS CBETA.

[Ipenomnenue cBera. 3akoH mpernomsieHUus cBeTa. [lomHOe BHYTpeHHEE OTpa)X€HHUE CBETa.

Hcnons30BaHue MOJIHOIO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nydeit B mH3e. OnTHdeckas cuctema (oToarmapara, MUKPOCKoma u Teieckona. ['a3

KakK OIITHYECCKas CUCTEMA. BJ'II/ISOPYKOCTI) H JaJIbHO30PKOCTD.

Paznoxenne Oenoro cera B crektp. Ombitel HpioToHa. CiloKeHHE CHEKTPAIbHBIX I[BETOB.

Hucnepcus ceera.

oSN~ E

Hemoncmpayuu.

[TpsMonuHeiiHOe pacipocTpaHEeHHE CBETA.

OtpakeHue cBera.

[Tony4yenne n300paXkeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuil cBeTOBOA.

Xon styueit B coOMparomei JuHse.

Xox J1ydeil B paccenBarolei JIMH3E.

[Tosryuenue n300paxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riasa.
11. Paznoxenue 0emoro cBeTa B CIEKT.
12. Tlony4enue 0enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
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Jlabopamopuwvie pabomot u onvimeul.

HccnenoBanue 3aBUCMMOCTH YIJla OTPAKEHHsI CBETOBOTO JIyda OT yrija MajaeHusl.

N3ydeHne xapakTepuCTUK U300pakeHUs IpeIMETa B INIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCUMOCTH yIyla IIPEJOMJIEHUSI CBETOBOTO Jy4ya OT yrja NaJcHHs] Ha IPaHULE
«BO31YX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONTUYECKON CHIIBI COOMPAIOLEH JINH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHIEKTP.

OMnBITHI IO BOCTIPUSATHUIO [[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBBIE (DUITBTPHI.

Pa3zgen 12. KBanToBbIe ABJIEHUS.

OmnbiTel Pesepdopna u mmanerapHas mojens aroma. Mogens atoma bopa. Hcmyckanuwe u

MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- W ramma-mznydeHus. CTpoeHue atroMHOro siapa. HykionHas

MOZCIIb aTOMHOTI'O Apa. H3otonbl. PagnoakTuBHBEIE MMpeBpaIICHUs. Hepno;[ nojrypaciiaga arTOMHBIX SAJCP.

SnepHble peakiyu. 3aKOHBI COXPAHEHHS 3apSI0BOTO U MACCOBOTO YHCEI. DHEPTHUs CBSI3H aTOMHBIX

AACP. CBs13b Macchl U OHCPIHUH. Peakmuu cuHTe3a U AelIeHUS AACP. HcrouyHuku OHEPIruun COJ'IHI_Ia U 3BE3]I.

el N S

H,Z[CpHaSI OHCPICTUKA. I[CflCTBHH PaaAOaKTUBHBIX I/ISHy‘-IeHI/Iﬁ Ha XUBBIC OPIraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.
CrnieKTphl pa3aMYHbIX I'a30B.

CnexTp BomOpoIa.

Habmonenue TpexoB B kamepe Busbcona.



5. Pabora cuérunka HOHU3UPYIOIUX U3TYyUCHUH.
6. Perucrpanus usnydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwvie padbomovt u onvimeol.

1. HaOnroseHue CIUTONIHBIX M JMHEHYATBIX CIIEKTPOB U3TY4CHUSI.
2. HWccnemoBanue TPEKOB: U3MEPEHUE SHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
3. HW3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpUTENBEHO-0000IIAOMINK  MOAYJIb TPEJHA3HAYCH I CHUCTeMaTH3aluu W 0000meHus
IPEMETHOTO COJICPXKAHUS U OIBITA JISITEILHOCTH, TPUOOPETEHHOTO TIPU U3YYCHHUH BCETO Kypca (PU3UKH,
a TaKKe U MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY MO (DM3HKe JJisi 00y4Jaroluxcs,
BBIOPABIIIMX ATOT YYCOHBIN MTPEAMET.

HpI/I HN3YUCHHUHU OAaHHOI'O MOAYJA PCAIM3YIOTCA W CUCTEMATUZHUPYIOTCA BUIAbI ACATCIIBHOCTH, HA
OCHOBC KOTOPBIX obecrieunBaeTcs JOCTMIKCHUC TIPCAMCETHBIX W MCTAIPCIAMCTHBIX IIJIAHUPYEMBbBIX
pEe3ybTaToOB 06y‘ICHI/I${, (I)opMpreTc;I C€CTCCTBCHHOHAY4YHas 'paMOTHOCTb: OCBOCHHUC HAYYHBLIX MCTOI0B
HCCICI0BaHUA SIBJICHHUI npupoabl U TCXHUKH, OBJIAACHUC YMCHHIMU OOBSACHSTH (bI/I?;I/I‘-IeCKI/Ie SIBJICHUS,
IMPUMCHSIA TTOJIYYCHHBIC 3HAHUS, pCHIATh 3a/la4i, B TOM YHCJIC KaUCCTBCHHBIC U SKCIICPHUMCHTAJIbHBIC.

[IpyHIMIIAIBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pas3fesia peanu3yercss 3a CYET TOro, 4To
o0yyaroluecs BHIIOIHSIIOT 3aJJaHMsl, B KOTOPbIX UM IIPe/1araercs:

HAa OCHOBE TMOJYYEHHBIX 3HAHWN pPACMoO3HABaTh U HAYYHO OOBICHATH (DU3MUECKUE SIBICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCEIHEBHOMN KU3HU,

HCII0JIB30BAaTh HAYYHBIC MCTO/Ibl UCCIICAOBAHUA (1)I/ISI/I‘~IGCKI/IX $IBJIGHI/II>1, B TOM YHMCJIC IJId IPOBCPKU
THUIIOTE3 U MMOJYUCHUSA TCOPCTUICCKUX BBIBOAOB;

O00BACHATH HAayY4YHBIC OCHOBBI HanOoyee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOJ’IOFI/Iﬁ, Harmpumep,
MPAKTUYCCKOI'0 HCIIOJIB30BAHUA PA3JIMYHBIX MCTOYHUKOB SHEPIrMU HAa OCHOBC 3daKOHA IMPEBPALICHUA U
COXpPAaHCHUSA BCEX U3BCCTHBIX BUAOB DHCPIUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

I/I3y‘{eHI/IC (I)I/ISI/IKI/I Ha YpPOBHC€ OCHOBHOI'O O6L[I€F0 06pa3OBaHI/I}I HaIlpaBJICHO Ha JOCTUKCHUC
JIMYHOCTHBIX, MCTAITPECAMETHLIX U TPCAMETHBIX O6pa30BaTeJ'II>HI>IX PE3YIbTATOB.

B pesynbrate m3yueHus (U3MKU Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs y O0YyYaromierocs
OynyT cOpMHUPOBAHBI CJICTYIONINE JIMYHOCTHBIE PE3YyIbTAThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

—IpOsIBIIEHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3MUECKON HAYKH;

— IEHHOCTHOE OTHOILIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJEHUHU OOIIECTBEHHO 3HAUMMBIX M 3TUYECKUX MpPOOIIeM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUCM JIOCTI/I)KeHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHNE BAXXKHOCTH MOPAJILHO-3TUYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOT0 BOCIIMTAHUS

—BOCHIPUATHE ICTETHUECKUX KauyecTB (PU3MUECKOM HayKu: €€ rapMOHUYHOIO IMOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;



4) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

— OCO3HaHHUE IEHHOCTH (PU3UYECKOM HAyKHU KaK MOIITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BAXKHEUILIEH COCTaBIIAIOIIEH KYIbTYPBI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECA K UCCIIEI0BATENbCKOM AEITeIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAJBLHOI0 0J1AT0NOJy U

—OCO3HAHME IIEHHOCTH 0e30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE, BaXKHOCTH
npaBusl 0€30MacHOrO IMOBEACHMUS HA TPAHCIOPTEe, Ha JOpOrax, C DIEKTPUYECKHMM U TEIJIOBBIM
000py/10BaHUEM B JIOMAIIHUX YCIOBUSIX;

— c(OpMHPOBAHHOCTh HABBIKAa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa HA OMIMOKY M TaKOTrO K€ IpaBa y
JIPYroro 4egoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

—aKTHUBHOE y4acTHe B PEIICHUU MPAKTUYECKUX 337a4 (B paMKax ceMbH, 00pa30oBaTesIbHOI OpraHu3aIiui,
ropoja, Kpasi) TeXHOJIOTHUECKON M COIMATbHON HAlPaBICHHOCTH, TPEOYIOUINX B TOM YHCIE U (PU3NIECKUX
3HAHUM;

— MHTepeC K MPAKTUUYECKOMY M3YUEHHIO MpodeccHil, CBI3aHHBIX ¢ (PU3HUKOIA;

7) 3KOI0TNYeCKOr0 BOCTIMTAHMSA:

— OpUeHTAalMs Ha MpuMeHeHue GU3NYECKUX 3HAHUH JJIs pelieHus 3a1a4 B 00JacTU OKpYKaIoUe cpesbl,
IUTAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJEICTBUMN JJIs1 OKPYKAIOILEN CPE/Ibl;

— 0CO3HAHKE TI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOJIEM U MyTEH MX PeIIeHUs;

8) apanTanum K M3MEHSIONUMCS YCJIOBHSAM COIMATBHON U PUPOIHOM Cpeabl:

—TOTPeOHOCTh BO B3aWMOJCHCTBUM TIPU BBIOJHEHUHM WCCIEAOBAHUA W TPOCKTOB (HU3NIECKOM
HaIIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

— [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO ACSITEIbHOCTD;

—TOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM 4Hcie (HOPMYTHUPOBATh UCH, TOHSATHS, THITOTE3bI
0 (pusmuecknx 00bEKTaX U SABICHUSX;

— O0CO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCcTH (DU3HKHY;

— IUIAaHUPOBAHKE CBOETO PAa3BUTHS B PHOOPETCHUN HOBBIX (PU3UUECKUX 3HAHUM;

— CTpeMJICHHE aHATU3UPOBATh U BBISABIATH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBAa U SKOHOMHKH, B TOM UUCIIE
C UCMOJIb30BaHUEM (PU3UUECKHUX 3HAHUM;

—OIIGHKa CBOUX JIEHCTBUH C YYETOM BIMSHHMS Ha OKPYXAIOIIYIO Cpeay, BO3MOXKHBIX TIJ100albHBIX
MTOCJIEZCTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTate ocBoeHust mporpamMMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Yy
obOyyaromierocs 0ynyT copMUpPOBAaHEI MeTaNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIHHBIC
VHHUBEpCalIbHbIE y4eOHbIE JIeHCTBUS, KOMMYHUKATUBHBIE YHUBEpCalbHbIE YyueOHBbIE JEWCTBUA,
peryisTUBHbIE YHUBEPCAJIbHbBIE YUeOHBIE JEHCTBUS.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble jjorndyeckue aeiicTBUA:

BBISBIISITH M XapaKTepU30BaTh CYIIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHHIA);

yCTaHaBJIMBATh CYLIIECTBEHHBIA MPU3HAK KJIAaCCU(PUKAIIUN, OCHOBAHUS JUIsl 0000IIEHUsI U CPAaBHEHUS;
BBIABIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHSI B pacCMaTpUBAEeMbIX (pakTax, JAHHBIX M HAONIOJICHHSIX,
OTHOCSIIIUXCS K (PU3MYECKUM SIBIICHUSIM;

BBISABIISATh NPUUMHHO-CIICACTBEHHBIE CBSI3M NMPH HW3YYEHUH (PU3MUECKUX SBICHUH M MPOIECCOB, JeNaTh
BBIBOJIBI C MCIOJIb30BAaHUEM JEIYKTHUBHBIX W WHAYKTHBHBIX YMO3AKIIOUEHUH, BBIIBUTATh TUIIOTE3BI O
B3aUMOCBS3X (PU3NYECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpPATh Croco0 pemieHus ydeOHoW (usnueckol 3agaun (CpaBHEHHME HECKOJBbKUX
BAapUaHTOB peLIeHHs, BbIOOp Haubojee MOAXOMAMIEr0 C YYETOM CaMOCTOSITEIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.



HCII0JIb30BaTh BOMIPOCHI KAK MUCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHNUS,

MPOBOAMUTH IO CAMOCTOSTEIbHO COCTABICHHOMY IUIAHY ONBIT, HECIOKHBIN (PU3NYECKUIl IKCIIEPUMEHT,
HEeOOoJIBIIIOE HCCIIeOBaHNE (PU3UUECKOTO SBJICHHUS;

OILICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIUIO, TIOJYYEHHYIO B XOJ€ MCCIEeI0BaHUS WU
HKCIIEPUMEHTA;

CaMoCTOSTEeNIbHO (OPMYIUPOBATh 0OOOIICHHS M BBIBOJBI 110 pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHMS,
OIIbITA, UCCIIEI0BAHUS;

IPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (DU3MUECKUX IMPOLECCOB, a TaKXKE BBIIBUTaTh
MPEIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

OPUMEHSTHh Pa3UYHBIE METOJbI, MHCTPYMEHTBHI M 3alpOChl MPH MOUCKE M 0TOOpe MH(popManuu Wiu
JAHHBIX C Y4ETOM IPEAJIOKEHHON y4eOHOH (pU3NUeCcKon 3aauu;

aHaAM3UPOBaTh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH MH(OPMAIMIO Pa3IMYHBIX BHUIOB U (GOpM
IIPE/ICTABIICHHUS,;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHuss WHPOPMAIMM M HIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpaduKoil 1 uX KOMOUHALIUAMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeCTBUA:

B XO0Jic OOCYXKICHHS y4eOHOro MaTepuaia, pe3yiIbTaToB JIA0OPATOPHBIX pabOT W TPOCKTOB 3a/1aBaTh
BOIPOCHI MO CYIIECTBY 00CYKJ1aeMOM TeMbl U BBICKA3bIBaTh WJCH, HAILICJICHHBbIC HA pEHICHHUE 33/Ja4d U
noJiiepKaHue 0JarokenaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CY)KJIEHUS C CY)KJIEHUSMHU JPYTUX YUYaCTHUKOB Juajora, 0OHapyKuUBaTh pazindue U
CXOJICTBO TTO3HIIHH;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJTMYHO TPEICTABIIATH PE3YJIBTATHI BBIMOJHEHHOTO (DU3HUECKOTO OTbITa (IKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOCKTA);

MOHMMATh W HCIIOJIB30BAaTh IMPCHMYIIECTBA KOMAHJAHOW W WHIMBUAYATHHOW pPa0OTHI MPH PEIICHUN
KOHKPETHON (hPU3UYECKOU MPOOIEMBI;

MPUHUMATH TICJIM  COBMECTHOW JESTeLHOCTH, OPraHW30BBIBATH JCHCTBHS IO €€ JIOCTHIKEHUIO:
pacmpenensaTh poiid, 00CYXIaTh MPOIECCHl M PEe3yNbTaThl COBMECTHON paboThl, 0000IIaTh MHEHHUS
HECKOJIBKHX JTIOACH;

BBITMIOJHATh CBOIO YacTh pabOThl, JOCTUTas Ka4yeCTBEHHOTO pe3ylbTaTa MO CBOEMY HAMpaBICHUIO H
KOOPJMHUPYSI CBOU JACHCTBHSI C IPYTUMHU WICHAMH KOMaHIbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(hOpMYIIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHble yHUBepcaJibHbIe yueOHbIe 1eiicTBUSA
Camoopranmn3anus:

BBISABIIATH MPOOJIEMBbl B KU3HEHHBIX M Y4EOHBIX CHUTYAIMsIX, TPEOYIOUIMX IJs peleHus (U3NYecKux
3HAHWM;

OPUEHTUPOBATHCS B PA3IMUHBIX MMOAXO0AAX MPHUHITHS PELIEHUI (MHAMBHUIYAIBHOE, IPUHATHE PELICHUS B
rpymnine, NpUHITHE PEeIlIeHUH TPYIIoil);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM pelieHus (pru3nueckor 3a7jauu UK TUIaHa UCCIIEJOBAHUS C yUETOM
UMEIOUINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh MpeiJiaraéMble BapUaHThI
peLIeHU;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTH 3a pPEIlIeHNUE.

CﬂMOKOHTpOJ’Ib, IMOILMOHAIbHBINA HHTEJLJIEKT:
JAaBaThb a/ICKBATHYIO OLICHKY CUTYyalluU U MpCJiarath IjaaH eé HN3MCHCHHUA,

OOBSICHATh TPUYHHBI JTOCTHIKCHUS (HEIOCTH)KEHUS) pe3yJabTaTOB JIEATEIHHOCTH, JaBaTh OIEHKY
npruoOpeTEHHOMY OIIBITY;



BHOCUTBH KOPPEKTUBHI B IEATEIIHOCTD (B TOM YMCIIE B X0 BHIOTHEHUS (PU3UYECKOTO UCCIIETOBAHUS UITH
IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, WM3MEHUBILIMXCSl CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUAM;

CTaBUThH ce0si HA MECTO JPYroro 4yeloBeKa B XOJIe CIOpa WM AUCKYCCHM HA HAYYHYIO TeMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTroro;

NPU3HABATh CBOE MPABO HA OMIMOKY NMPH PEUICHUU (PU3MYECKHX 3a/1a4 WM B YTBEP)KICHHUSIX HA HAYYHbIC
TEMBI U TaKOE K€ IIPAaBO APYroro.

INPEJIMETHBIE PE3YJIbTATbBI

K xonuy oOydenus B 7 Kjacce mpeIMeTHbIe pe3ysbTaThl Ha ©a30BOM YPOBHE JIOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YYAIOIINXCS YMEHUI:

UCIIOJIb30BaTh HOHATHUS: (U3NYECKHE M XMMUYECKHUE SIBJICHMs, HAOIIOACHUE, 3KCIIEPUMEHT, MOJEIb,
TUIIOTE3a, CAUHUIIBI (PU3UUECKUX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA BelecTBa (TBEPOE,
KHJIKOE, ra3000pa3HOe), MEXAaHUUECKOE BM)KEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpPaeKTOpHUs, paBHOJEHCTByIOIIAs cuia, JedopManus (ynpyras, IUIacTHYECKasl), HEBECOMOCTb,
cooOLIaouecs cocybl;

pasznmuuath sBiueHus (audQysus, TEmIoBOe IBMKEHHWE YaCTHIl BEIIECTBA, PaBHOMEPHOE JBIIKCHHE,
HEPAaBHOMEPHOE JBUKCHME, MHEPLUS, B3aUMOJCHCTBUE TEJl, PABHOBECHE TBEPABIX TEII C 3aKPEIUIEHHOU
OCBIO BpAIICHHUS, TIepeiava IaBICHUs TBEPABIMH TeJIAMH, )KAKOCTSMH U Ta3aMH, aTMOC(EpHOE JIaBJIICHHUE,
IUIaBaHUE TeJ, MPEBpAIEHUs] MEXaHMYECKOW SHEpPIruu) MO ONUCAHMI0O MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE (PU3NUECKOE SBICHHUE;

pacrio3HaBaTh NPOSIBIIEHHE H3YYCHHBIX (U3MUECKUX SBICHUI B OKpYXarolleM MHUpPE, B TOM YHCIIE
(buznuecKkue SIBICHUS B MPUPOJE: MPUMEPHI IBUKEHUSI C Pa3IMYHBIMU CKOPOCTSMHU B JKUBON U HEKUBOU
npupoe, IeicTBUEe CUIIbl TPEHHs B MPUPOJE U TEXHHUKE, BIMSHUE aTMOC(PEpPHOro JIABJICHUS Ha KMBOMH
OpraHu3M, IUIaBaHUE PbIO, phlYard B TEJIE YEJIOBEKa, IPU ITOM INEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIEISTH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

OTMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (DU3MUYECKUE SIBICHUS, UCIIONB3Ys (PU3HUECKUe BETUYMHBI (Macca,
00BEM, TIIOTHOCTh BEILECTBA, BPEMS, IYTh, CKOPOCTh, CPE/IHSS CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TAKECTH,
BEC TeJla, CUJIa TPEHUs, JaBlieHHe (TBEPIOrO Tela, XKUIKOCTH, ra3a), BBITAJKUBAIOIIAs CUIa, MEXaHUYeCKasl
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KOX(QQPHUIMEHT MOJE3HOr0 JEHCTBHUS MEXaHHU3MOB,
KMHETHYecKasi U MOTEHIMAJIbHAs SHEPrus), IpU ONUCAHUM MPABWIBHO TPAKTOBATH (PU3NYECKUN CMBICI
UCTIOJIBb3YEMbIX BEJIMYMH, UX O0003HAUEHUS U €IUHUIBl (PU3NYECKUX BEJIWYHMH, HaXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIMUYMHAMH, CTPOUTH IPaQUKU U3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBJICHUS U MPOILIECCHI, UCIIONIb3Ys MPaBUIa CIOKEHUS CHUII
(Bronp omHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO PaBHOBECHs pblyara
(O110Ka), «30510TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKOW SHEpruu, MpH 3TOM JaBaTb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBSACHATh (DU3MUECKUE SBJICHUS, MPOLECCHl U CBOMCTBA T, B TOM YHUCIIE€ U B KOHTEKCTE CHUTYyalUH
PaKTUKOOPHUEHTUPOBAHHOT'O XapaKTepa: BhIBIATh IPUUNHHO-CIIEACTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
u3 1-2 jormyeckux maroB ¢ onopoil Ha 1-2 M3yueHHBIX CBOMCTBA (M3MUECKUX SBIECHUH, PUINUECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7a4ui B 1—2 neicTBUS, UCHIOIb3Ys 3aKOHBI U (POpPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M 3alHMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3HUECKHe
BEJIMYMHBI B (DOpPMYNIBl U MPOBOJIUTH PacuéThl, HAXOJIUThH CIPaBOYHBIE JAaHHBIE, HEOOXOAMMBIE IIs
peleHus 3aa4, OLEeHUBATh PEATUCTUYHOCTD MOTYYeHHON (PM3NYECKON BETMUNHBL;

pacrno3HaBaTh MpPOOJeMbl, KOTOPbIE MOKHO PELIUTh IMPHU MOMOLIU (U3UYECKUX METOOB, B OMUCAHHUU
UCCIICIOBaHMs BBIJCIATH MPOBEPsieMOe MPEINOiI0KeHne (TUIOTe3y), pazinyaTh W HHTEPIPETUPOBATH
MOJTyYEHHBINH pe3yNbTaT, HAXOIUTh OLIMOKH B X0JI€ OTIbITA, JIeJIaTh BBIBOJIBI [10 €0 PE3YJIbTaTaM;
IPOBOUTH OIBITHI 10 HAOIIOACHUIO (PU3MUECKUX SABICHUH MM (PU3NUIECKUX CBOUCTB Tell: (POpMyTUpPOBaATH
IpoBepsieMble MPEANOI0KEHHS, COOUPaTh YCTAHOBKY U3 MPEITI0KEHHOT0 000pyI0BaHUS, 3aIIUCHIBATH X011
OTbITa U POPMYJIUPOBATH BHIBOJIBI;



BBITOJIHATH TPSIMBbIE M3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChl Tena, 00bEMa, CHIIBI U TEMIEepaTypsl C
UCIIOJIb30BAHUEM AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aMHUCHIBATh IMOKa3aHMs MPUOOPOB € Y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI;

IPOBOJUTH HCCIIE0OBAHHE 3aBUCUMOCTH OJHOW (PM3MYECKON BEIUYMHBI OT JAPYroil ¢ MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCHMOCTH IYTH PaBHOMEPHO ABMXKYILETOCS T€Jda OT BPEMEHM JBMKEHUS TeEIa,
CHJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TeNl U HE3aBUCUMOCTH CUJIbI
TPEHMSI OT IUIOIIA I COIPUKOCHOBEHHUS TE€J, CUJIbl YIIPYTOCTU OT YIUIMHEHUS MPYKUHBI, BBITAJIKUBAIOIIEH
CHJIBI OT 00bEMA NOrPYKEHHON YAaCTH TeJla ¥ OT IUNIOTHOCTU XKHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
TeJa, OT TIIYOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBaHUS TEJ, YCIOBUI paBHOBECHUS pbluara u
0JIOKOB), y4acTBOBaTh B IJIJAHUPOBAHUM Y4E€OHOIO HCCIIEI0BaHMs, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHUsi, CIeAys NPEUIOKEHHOMY IUIaHy, (DUKCHPOBATh pPE3YNbTAaThl IMOJYYECHHOH 3aBUCHMOCTH
(Gu3nUecKux BEIMYMH B BHUJE NPEAJIOKEHHBIX TaOIUI] M TpaUKOB, JeJaTh BBIBOJABI IO pe3yibTaTam
UCCIIEJIOBAHMS;

IIPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (IUIOTHOCTh BELIECTBA KHMJIKOCTH M TBEPIOTO
Tela, CWJIa TPEHUs CKOJIBKEHHUS, JIaBJI€HUE BO3/yXa, BBITAJIKMBAIOLIAS CHJIA, JEHUCTBYIOIIAas Ha
HOrpYKEHHOE B JKUAKOCTh TeN0, KOA(PGUIMEHT MOJE3HOr0 NEHCTBUS IMPOCTHIX MEXAHWU3MOB), CIENYs
NPEeI0KEHHON MHCTPYKIMU: MIPU BBIIOJTHEHUH U3MEPEHUI COOMpaATh SKCIIEPUMEHTAILHYIO YCTAHOBKY H
BBIUNCIISTh 3HAYEHNE NCKOMOW BEJIMYHHBI;

coOroAaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000pYyI0BaHUEM;

yKa3bIBaTh MPUHIMIBI JeHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP,
coO0O0ILaroIIMECs COCY/bl, 0apOMeTp, pblyar, MOJBUKHBINA U HETIOABM)KHBIN 010K, HAKJIOHHAS! IIJIOCKOCTh;
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OOPON Ha UX
onucaHus (B TOM YHUCJIE: MOJMUIIHUKH, YCTPOMCTBO BOJONPOBOJIA, THIPABINYECKUIN MIPECC, MAHOMETP,
BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), UCIOJb3ysd 3HAHHUA O CBOMCTBAX (U3MUECKUX SIBJICHUH U
HE0O0X0IMMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOAUTh UH(OPMALHIO O IPUMEPAX ) IPAKTUYECKOTO HCIIOIb30BAHUS (PU3NUECKUX
3HaHUH B TIOBCEIHEBHOW KHM3HM Ui oOecredeHHs Oe30MacHOCTH MpH OOpalieHuH ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMU, COXPAHEHHs 3/10POBbsI U COOJIIOICHHUS. HOPM 3KOJIOTHUYECKOI0 TIOBEICHUS B
OKpYKaroIleH Cpesie;

OCYILECTBIIATH OTOOP UCTOUYHUKOB MH(popMaluu B IHTepHETE B COOTBETCTBUHU C 3aJIaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOLIUXCS 3HAHUM M MyTEM CpaBHEHMsSI Pa3IMYHBIX HCTOYHHMKOB BBIIENSTH
UH(POPMaLINIO, KOTOpasi SABJISETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBIIOJHEHUU YYEOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PHU3NYEecKOro
COJIEp/KaHus, CIIPAaBOYHBIE MaTEepHUAIIbl, peCypchl ceTu VIHTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, Npeodpa3zoBaHus HHPOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaThb COOCTBEHHBIE KpaTKHWE IMUCHbMEHHbIE M YCTHBIE COOOILIEHHMS Ha OCHOBE 2—3 HMCTOYHUKOB
uHpopMaluu (U3NYECKOrO COAEpKAaHUS, B TOM YHUCIE MYOJIWYHO JejaThb KpaTKue COOOIIEeHUs O
pe3yibTaTax MPOEKTOB WM Y4E€OHBIX HMCCIEIOBAHUM, IMPU 3TOM I'PaMOTHO HMCIOJIb30BATH HM3YYEHHBIN
MOHSTUHMHBIN anmapar Kypca (pU3uKH, COPOBOXKAATH BBICTYIUIEHUE MTPE3EHTAIIUEH;

IOpU BBIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEJI0BAaHUN pacnpefensTh OOA3aHHOCTH B TIpyIIe B
COOTBETCTBUHU C IOCTABJICHHBIMH 33/a4yaMH, CJIEAUTH 3a BBIIOJHEHUEM IlJIaHA JEHUCTBUM, aJleKBAaTHO
OLICHUBaTb COOCTBEHHBIM BKJIaJ B JI€ATENBHOCTh TIPYIIbI, BBICTPaWBaTh KOMMYHHMKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xonuy oOydeHus B 8 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

HCIIOJIB30BATh MIOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSTHUSI BEILIECTBA, KPHUCTAJUIMYECKHWE M aMop(Hble Tena, HACBIIIEHHBIM W HEHACBHIIIEHHBIH map,
BIIQ&KHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPECHHSS DJHEPrus, TEIUIOBOM JBUIaTelb, JJIEMEHTaPHBIN
JJIEKTPUYECKUN 3apsJl, SIEKTPUUYECKOE MOJIE, IPOBOAHUKN U JTUSJIEKTPUKH, TOCTOSTHHBIM IEKTPUYECKUI
TOK, MarHUTHOE I10JIE;

pa3nuuarh sBICHMs (TEIUIOBOE pacUIMpeHHe U C)KaThe, Telulonepesada, TEIUIOBOE DPABHOBECHE,
CMayMBaHUE, KaNWULIPHBIE SBJIICHUS, WCIAPEHHUE, KOHJEHCAlMs, IUIABJICHUE, KpUCTaLUIA3aLUsl



(oTBepAeBaHuE), KUIIEHHUE, TeIIonepeaaya (TeIonpOBOJHOCTh, KOHBEKIHS, U3ITyYCHUE), HIEKTPU3ALIHS
TEJI, B3aUMOJICICTBUE 3apsA0B, JEHCTBUS MIEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOICIICTBIE
MarHuToB, JEMCTBHE MarHUTHOIO TOJS Ha IMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas MHAYKLUSA) IO
OMMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OMBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (pu3nueckoe
SIBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUN B OKpYXKAIOIIEeM MHpE, B TOM YHCIE
¢u3nueckue SBICHUS B IMPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHWE M KaWUIIPHBIC SIBICHUS B IMPHPO/IE,
KPUCTAILJIBI B pUpoJe, n3inydenre ColHia, 3aMep3anue BOJA0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JSJEKTPUYECKHE SBJIECHUS B aTrMochepe, SJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMIId, Ipeid MoI0COB, POIb MATHUTHOTO MOJIS 7S )KU3HU Ha 3eMiie, OJISIPHOE CHSTHUE,
IIPY 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN)
buznYeCKuX SIBICHUM;

OINKCBHIBATh HM3y4YCHHbIC CBOMCTBAa Tel W (U3UYECKUE SBICHUS, HCIONB3YS (U3NUYECKUE BEIUYHHBI
(TeMriepatypa, BHYTPEHHSSI SJHEPIHsl, KOJIMUECTBO TEIUIOTHI, ye/IbHAs TEIUIOEMKOCTD BEILIECTBA, YACIbHas
TEIUIOTA IIJIABJICHUS, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, yAETbHas TEIJOTa CrOpaHHs TOIUIMBA,
KOA(P(GUIMEHT T0JIE3HOTO JIEHCTBUSL TEIJIOBOM MAIMHBI, OTHOCHTENbHAs BIIAXXHOCTh BO3AYXa,
NIEKTPUYECKUN 3apsifl, CHJIA TOKA, dJIEKTPUYECKOE HANPSKEHHUE, COIPOTUBIICHUE IIPOBOJIHUKA, YAEIBHOE
COMPOTUBIIEHUE BEIIECTBA, padOTa M MOIIHOCTH JJIEKTPUUYECKOrO TOKA), MPH OMHMCAHUU TMPABUIHHO
TPaKTOBATh (PU3UIECKUIN CMBICI HCIIOJB3YEMBIX BETNYUH, 0003HAUCHHSI ¥ €IUHHUIIBI (PU3NIECKUX BEIIUYHH,
HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYMHY C APYTMMU BETUYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PM3UYECKUE SIBICHUS U MPOIIECCHI, UCIONIb3Ys OCHOBHBIE MOJOXKECHHS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHHUs BEUIECTBa, MPUHLIMI CYNEpHoO3ULUU Tojell (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsiia, 3akoH Oma /uig yyacTka 1en#, 3akon Jxoymns—Jlenna,
3aKOH COXPAHEHHWs HHEPTUH, NMPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIHCHIBATH €rO
MaTE€MaTUYeCKOE BBIPAXKEHHUE;

OOBSICHATH (PM3MUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIlMil MpPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHOCIEICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKUX IIAaroB C OMOPOi Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3UYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a7a4 B 2—3 JIEHCTBUS, UCTIONB3Ys 3aKOHBI M (HOPMYJIBI, CBS3BIBAIONINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJOBM 3a/layd 3alMCbIBaTh KPaTKOE YCIOBHE, BBIBIATH HENOCTATOK
JAHHBIX JUISI pellieHus 3a7jaui, BBIOMPATh 3aKOHBI U (POPMYJIbL, HEOOXOAUMBIE JIJIs €€ PELIeHUs, IPOBOIUTD
pacy€Thl ¥ CpaBHUBATH MOJIyYEHHOE 3HaUeHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTH IMpPH MOMOIIM (U3NYECKUX METOAOB, UCIOJb3YS
OIMCAHUE UCCIIEIOBaHMS, BBIIEIATH MPOBEPSIEMOE MIPEAIIOJIOKEHNE, OLICHUBATH MPABUIBHOCTD MOPSIKA
IIPOBEJICHUS HCCIIE0BaHNUs, 1€TaTh BbIBOBL;

IPOBOJUTDH OIBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUHM MM (PU3NYECKUX CBOMCTB TeN (KanmuJUIIpHbIE
SBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3JlyXa OT €ro 00bEMa, TeMIIEpaTypbl, CKOPOCTH MPOIEcCca OCTHIBAHUS
U HarpeBaHusl NpPU M3IyYEHUH OT I[BeTa WU3Iydarouled (moriomaromeil) MOBEpXHOCTH, CKOPOCTb
UCHApeHus BOABI OT TEMIEpPATypbl KUAKOCTH M IUIOMAAM €€ IMOBEPXHOCTH, JJIEKTpU3alus Tell U
B3aMMOJCICTBUE AIIEKTPUUYECKUX 3apsA0B, B3aUMOJEHCTBHUE IIOCTOSIHHBIX MAarHWTOB, BHU3yaJlu3allus
MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, IEUCTBUSI MAarHUTHOTO I0JISI HA POBOJIHUK C TOKOM, CBOWCTBa
JJIEKTPOMArHuTa, CBOWCTBA 3JIEKTPOJBUIATENS MOCTOSHHOTO TOKa): (OPMYIHPOBATH IPOBEpsieMble
MPENOJIOKEHNs, COOMpPAaTh YCTAaHOBKY W3 IMPEAJIOKEHHOT0 00O0pYAOBAaHMS, OMMCHIBATH XOJ OMbITa U
(bopMyIHpOBaTH BHIBOJIBI;

BBIMOJHATh MpSMble HM3MEPEHHUs TEMIEpPaTypbl, OTHOCHUTEIbHON BJIAXKHOCTH BO3/yXa, CHJIBI TOKa,
HaINpsKEHUsI C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U IaTYUKOB (PU3NUYECKUX BEITMUUH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COMIOTHOM MOTPENIHOCTH;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTH OJHOM (DPM3NYECKON BEITUYMHBI OT JAPYTroil ¢ MCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUN (3aBUCHMOCTh COIPOTHUBIICHUS MMPOBOJHUKA OT €ro UIMHBI, JIOIMIAIH MOMEPEeYHOro
CEUEHUs U YJEJIBHOTO CONIPOTHBIIEHUS BEIIECTBA IPOBOJAHMKA, CUJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT
HaIlpSDKEHUsT Ha TPOBOJHUKE, HCCIENOBAHME IIOCIENA0BATEIBHOIO W MNApAJJIENBHOTO COEJUHEHUN
IPOBOJHHUKOB): IUIAHMPOBATH HCCIEIOBaHKUE, COOMpAaTh YCTAHOBKY M BBINOJHATH M3MEPEHMsS, CIEays
MpeJI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3YyJIbTAaThl MOJIYYEHHON 3aBUCMOCTH B BUI€ TaOIHII ¥ IpaUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMSI;



IPOBOJIUTH KOCBEHHBbIE H3MepeHHst (u3nueckux BeMMYUH (yJelbHas TeIIOEMKOCTh BEIIECTBa,
COIIPOTHBIJIEHUE IPOBOJHUKA, paboTa M MOLIHOCTh JIEKTPUUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEIJIOKEHHONH WHCTPYKLIMHU, U BRIYUCISATH 3HAUECHUE
BEJIMYMHBI;

co0JII01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pyI0OBaHHEM;
XapaKTepu30BaTh MPUHLMUIIBI JHCTBUSA U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB C OIOPOM Ha UX
onucaHuss (B TOM YHCJIE: CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOMHA, amIepMeTp,
BOJIBTMETP, CYETUMK DSJICKTPUUYECKON HSHEPruM, 3IJIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONPUOOPH! (TIPUMEPBI), AIIEKTPUUYECKHE NPEAOXPAHUTENH, SJIEKTPOMArHUT, JJIEKTPOABUrATENb
IIOCTOSIHHOTO TOKA), UCIIOJIb3YsI 3HAHHsI O CBOMCTBAaX (PM3NYECKUX SIBJICHUN U HEOOXOAUMBIE (pusnueckue
3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThbIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEIbHBIC IPUOOPHI IO CXEMaM M CXeMaTUYHBIM
puUCyHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUIPOMETP, JBUTraTElb BHYTPEHHETO
CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl NIEKTPUUECKUX LENeH ¢ MocIel0BaTeIbHbIM U
napajsieIbHbIM COEJIMHEHUEM AJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUCHUS JIEMEHTOB JIEKTPUIECKUX
LIeTICH;

IPUBOAUTH MIPUMEPHI (HAXOAUTh HH(OPMAIHIO O TPUMEPAX ) TPAKTUYECKOTO NCIIOIB30BAHUS (PU3UUECKUX
3HaHUI B IOBCEIHEBHOW XM3HM Ui oOecreyeHHus Oe30MacHOCTH IMpH OoOpallleHuH ¢ npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbs U COOIIIOICHHSI HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYy’KaroIel cpeje;

OCYIIECTBIISITh TOUCK WMH(pOpManuu (HU3NIECKOro cojepkanus B VHTepHETe, Ha OCHOBE HWMEIOIIUXCS
3HaHUHN U IyTEM CPaBHEHMs JOIOJHUTEIbHBIX UCTOYHUKOB BBIICIATh MH(DOPMALUIO, KOTOPas sBISETCA
IPOTUBOPEYNBOM UM MOXKET OBITH HEAOCTOBEPHOIA;

UCIOJIb30BaTh IPHU BBIIOJHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSPHYIO JUTEparypy (GU3NYecKOro
CoJIepKaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT, BiaaeTh npuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHE YCTHBIE cOOOmeHus, 0000mas wuHpopMaHiO H3
HECKOJIbKUX UCTOUYHUKOB (PU3MUYECKOIO COAEPIKaHUs, B TOM YUCIIE MYOJUYHO MPEJCTABIATh PE3yIbTAThI
IPOEKTHON WM MCCIEAOBATEIbCKON JEATENIbHOCTH, MPU 3TOM I'PAaMOTHO HCIIOJIb30BATh H3YyYEHHBIN
HNOHATUIHBIN annapaT Kypca (U3MKH, COPOBOXKAATh BHICTYIUIEHUE ITPE3CHTALIUCH;

IpU BBIMOJIHEHWH YYE€OHBIX IPOEKTOB M MCCIEAOBaHUN (PU3MYECKHX MPOLIECCOB paclpeaesiTh
00513aHHOCTH B TpYIIE B COOTBETCTBUU C MOCTABJIEHHBIMU 33JjauaMH, CIECIUTh 3a BBIIOJHEHUEM IIaHa
NEHCTBUI M KOPPEKTUPOBATh €ro, aJ€KBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B AESITEIBHOCTb TPYIIIBL,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MIPOSBIISASA TOTOBHOCTh pa3peiiaTb KOH(QIUKTEHI.

K koHiy oOydeHus B 9 kiacce rnpeMeTHbIE pe3yJlbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

UCIIOJIB30BaTh IIOHATHSA: CUCTEMa OTCY€Ta, MAaTepUalbHas TOYKA, TPACKTOPHUSA, OTHOCHUTEIBHOCTH
MEXaHUYECKOTo MABWXKEHHMs, nedopmanus (ympyras, IJIacTHUecKas), TPEHHE, LEHTPOCTPEMUTEILHOE
YCKOpPEHHE, HEBECOMOCTh U TMEPEerpy3KH, LIEHTP TSKECTH, aOCONIIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOTrO Teja, paBHOBECHE, MEXaHMUYECKHWE KOJeOaHWs M BOJIHBI, 3BYK, MHQPa3BYK U YyIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, LIKAJIA 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JalbHO30pPKOCTb,
CHEKTpPbl UCIYCKAHUS U TOTJIOUIeHHUs], aibda, OeTa- U raMMa-u3JIydeHus, U30TOIbI, IepHas SHEPTETHKA;
pa3nuyarh SBJICHUS (paBHOMEPHOE M HEPABHOMEpPHOE NPSMOJIMHEHHOE ABM)KEHHE, PaBHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE IMaJieHHe TeJl, PAaBHOMEPHOE JBM)KEHHE IO OKPYKHOCTH,
B3aMMO/IEIICTBHE TeJl, pEaKTUBHOE JBIKEHUE, KojeOaTeIbHOe IBI)KEHUE (3aTyXalOlIHe U BBIHYKICHHbIC
KOJIeOAaHNUs1), PE30HAHC, BOJHOBOE JIBUKEHME, OTPAKEHHE 3BYKA, MPSIMOIMHENHHOE DPACIPOCTPaHEHHE,
OTpa’kKeHHE U MpPEJOMIIEHHE CBETa, MOJHOe BHYTPEHHEE OTPaKEHUE CBETa, paszjIoKeHHe Oenoro cBeTa B
CIEKTp M CII0O)KEHHE CIIEKTPAJIBHBIX LBETOB, JUCHEPCHS CBETA, €CTECTBEHHAs paJUOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEHUATOrO CIIEKTPa U3TyYeHHs) [0 OMUCAHUIO UX XapaKTepHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUYECKHX SBICHHHA B OKpY’)KAlOIIeM MHpe (B TOM 4YHCIe
dusnyeckue SBIEHUS B NpPUpOJE: NMPUWIMBBL U OTJIMBBIL, JBHXKEHHE IulaHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE [BWJKCHHME JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MIIETPSCECHMUE,
ceificMMuYecKHe BOJIHBI, I[yHaMH, 3XO, LIBETa TeJl, ONTHYECKHE SBJICHHUS B NPUPOJE, OMOJOTHYECKOe
JieiicTBUE BUIUMOTO, YIbTPA(QHOIETOBOIO U PEHTTEHOBCKOTO N3ITyYeHNUH, €CTECTBEHHBIN PaJHOAKTUBHBIN



¢$oH, KOCMUYECKHE JTy4d, PAJUOAKTUBHOE U3TYUCHUE TPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PaHOAKTUBHBIX
U3ITy4eHUI Ha OPraHK3M 4YeJIoBeKa), IPU 3TOM MEPEBOIUThH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO, BBIICTATh
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SBIICHUM;

OIMCHIBATh N3YUYECHHBIE CBOMCTBA TeNl U PU3NYECKUE SIBICHMUS, UCTIOIb3Ysl (U3HUECKUE BETUYUHBI (CpeIHSS
Y MTHOBEHHAsl CKOPOCTbh T€Jla P HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE, IEPEMEILIEHUE, ITYTh, YIJIOBas
CKOPOCTh, CHUJIa TPEHUs, CHJIa yNPYroCTH, CUJIa TSKECTH, YCKOpEeHHE CBOOOAHOIO MaJeHHs, BeC Tela,
UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHW4yeckas padoTa M MOIIHOCTh, MOTEHIMAJbHAs SHEPrHs Tela,
MOJHATOTO HAaJ TOBEPXHOCTHIO 3€MJIM, MOTEHIHMAlIbHAs SHEPrus CXKaToW MPYXKHUHBI, KUHETHYEeCKas
SHEPrus, MOJIHAsE MEXaHUYECKasi SHEPTUsl, IEPUO/] U YaCcTOTa KOJeOaHUl, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, [T0KA3aTel b MPEJIOMIICHUS CPE/IbI), IPU ONMUCAHUH MTPABUIIBHO TPAKTOBATh
(U3UUECKU CMBICI UCIOIB3YEMBIX BEIUYHH, 0003HAUCHUS M IUHHIIBI (PHU3UUYECKUX BETUYNH, HAXOJUTD
dbopMyIibl, CBA3BIBAIOIIUE JAHHYIO (DU3MUECKYIO0 BEIMYUHY C JPYTMMH BEIHMYMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKHe SIBICHUS M MPOLECCHl, HCIONb3Ys 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMHPHOIO TATOTEHHUS, NPUHLUI CYNEPHO3ULUHU CUJI, IPUHLUI OTHOCUTEIBLHOCTU
["anunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS M MPEIOMIICHUS CBETa,
3aKOHBI COXPaHEHHUS 3aPs1I0BOr0 M MACCOBOI'O YUCEI IIPU SJEPHBIX PEAKLUAX, IIPU 3TOM /1aBaTh CIIOBECHYIO
(GbopMyITUPOBKY 3aKOHA U 3alIMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHUE;

OOBSICHATH (PM3MUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYAI[Mil MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIEICTBEHHBIE CBA3H, CTPOUTH O0bsICHEHHE U3 2—3
JIOTHYECKHUX IIIAaroB C ONMOPOH Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3UYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTE;

pemiate pacy€THble 3a7aud (OMMPAIOLIMECs HAa CHUCTEMY W3 2—3 ypaBHEHHI), UCIOJb3Ysl 3aKOHBI U
dbopMynbl, cBs3bIBaroIIME (PU3MUECKHE BETUYMHBI: HAa OCHOBE aHAlU3a YCIOBUS 3aJa4d 3alHChIBATh
KpaTKoe yCJIOBHE, BBISBIIATH HEAOCTAIONINE MIIM W30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYIIHI,
HEOOXOUMBIE ISl pEeLICHUS], TIPOBOIUTEH PACUETHI M OLIEHUBATH PEAIMCTUYHOCTh MOTYYEHHOTO 3HAUCHUS
(U3HUYECKON BEIIMYUHBIL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB, HMCIONb3YA
OINMCAHUE UCCIIEIOBAHMS, BBIICISTh MPOBEPSIEMOE MPEIIOJIOKEHNE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEJICHUS HCCIEAOBaHNUs, AeNaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YIbTAaThl HAOIIOICHUN U ONBITOB;
IPOBOAMTDH OIBITH MO HAOMIOAEHUIO (DU3MUECKUX SBJICHUN WIM (U3NYECKUX CBOMCTB Ten (M3yueHue
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHMs SHEPIHH, 3aBUCUMOCTh TIeproJia KojJeOaHU Mpy>KUHHOTO
MasiTHUKA OT Macchl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTb OT aMIUIUTYIbl MaJbIX KOJE€OaHUH,
NpSMOJIMHEHHOE PAaCHpOCTpaHEHHE CBETa, pasjiokeHHe Oenoro cBera B CIEKTp, M3y4EHHE CBOMCTB
M300paKeHHS B INIOCKOM 3€pKaJie ¥ CBOMCTB M300paXKeHUs MpeaMeTa B cCOOMparolei JTnH3e, HabJtoIeHne
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3TYUYEHUs): CAMOCTOSATEIBHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO
Habopa 000py0BaHMsI, OIIMCHIBATH XOJ OIBITA U €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOBL;

IPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO IPSMBIX U3MEPEHUI, ONpeiesisis cpeiHee 3HaueHHe U3MepsieMoi
BeNMYUHBI ((DOKYCHOE pacCTOSIHUE COOMpAIOIIe JMH3BI), OOOCHOBBIBATH BBIOOP CIOCO0A HM3MEPEHUS
(M3MepHTEIBHOTO NpUbdopa);

IPOBOAMTDH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C UCIIOJIIB30BAHUEM IMPSIMBIX U3MEPEHUN
(3aBHCHMOCTB ITyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HayaJbHOW CKOPOCTH, MepHoja
KoJIe0aHUN MaTeMaTUYeCKOTro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yIJia OTPa’KEHUs CBETa OT yria
naJIeHus U yria nNpejoMIICHHUs OT yIJia MaJleHus): INIaHUPOBaTh UCCIEI0BAHNE, CAMOCTOSATEIEHO COOMPATh
YCTaHOBKY, (DMKCHPOBATh PE3y/IbTAaThl OJYYEHHOW 3aBUCUMOCTH (PU3NUYECKUX BETMYHMH B BUE TaOIHIl U
rpaduKoB, NeNaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIIECIOBAHMUS,

IIPOBOJUTH KOCBEHHbIE HM3MEpeHUs: (PU3MUeCKHX BETUYMH (CpelHsAs CKOPOCTh M YCKOpPEHHUE Tesa NMpHU
PaBHOYCKOPEHHOM [BM)KEHUH, YCKOPEHHE CBOOOJHOTO MaJgeHMs, KECTKOCTb MPYKUHBI, KOAPPHUIHEHT
TPEHUS CKOJIBKECHUSI, MEXaHIYeCcKasi paboTa M MOIITHOCTb, YaCTOTa U MEepHOo/I KOJIeOaHH MaTEMaTHYECKOTO
U MIPYKUHHOTO MAsITHUKOB, ONITUYECKAsi CUJia COOMPAFOIICH JINH3bI, PAIMOAKTUBHBIN (DOH): TIIAHUPOBATH
U3MEpEeHUs], COOMPATh HIKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS], CIEAYS IPEI0KEHHON
WHCTPYKIIMHU, BBIYUCISATh 3HAYCHHE BEIMYMHBI U QHAM3UPOBATH MOJYUYEHHBIE PE3yIbTaThl C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

co0JIr01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1ab0paTOPHBIM 000PYI0BaHUEM;

pa3nuyaTth OCHOBHbIE MPU3HAKU W3YYEHHBIX (U3NYECKUX MOJeNed: MaTepuaabHas TOYKa, aOCOJIOTHO
TBEP/IOE TENO, TOUCYHBI UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3Aa, TUTAHETApHAsT MOJENh aTOMa, HYKJIOHHAS
MoOJIeIb AaTOMHOTO SIpa;



XapaKTepu30BaTh MPUHLUIIBI JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPON Ha UX
OIInCaHus (B TOM YHHCJIC: CIIMAOMCTP, AATHHUKH ITOJIOKCHUSA, PACCTOAHUSA U YCKOPCHUA, PaKETA, 9XO0JOT,
OUKH, TIEPHUCKOII, (oToanmapar, ONTHIECKHE CBETOBOJIbI, CIIEKTPOCKOII, T03UMETp, KaMmepa BuiibcoHa),
HUCIIOJIb3Ys 3HAHUA O CBOMCTBaxX (bHSI/I‘IGCKI/IX SIBJICHUN U HCO6XO)II/IMBI€ q)I/ISI/IqGCKI/IC 3aKOHOMEPHOCTH,
HCIIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YYCHHLIX TCXHHUYCCKUX yCTpOfICTB, HU3MCPUTCIIbHBIX
npuOOpOB M TEXHOJOTMUYECKUX MPOLECCOB MPU PEIICHUU YYEOHO-TIPAKTUUYECKUX 3a/1ad, ONTHYECKHE
CXEMBI JJIs1 IOCTPOCHUS N300pAKEHHI B TNIOCKOM 3€pKajie U COOMPAIOLICH JTMH3E;

MPUBOUTH IPUMEPHI (HAXOIUTh HH(OPMALIUIO O IPUMEpax ) MPAKTUUECKOTI0 UCIOIb30BaHUS (PU3NUECKUX
3HaHUH B TOBCEIHEBHOW XM3HM Uil oOecreyeHHs Oe30MacHOCTH MpH OOpalieHuH ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO ITOBEJICHHS B
OKpYKarolleu cpele;

OCYIIECTBIISITh MOUCK HHGpOpManuu (U3HUECKOro conaepkaHus B VIHTepHETe, CaMOCTOSATEIbHO
dbopMynupyss TOWCKOBBIA 3alpoc, HAXOAWTh MYTH OMNPEICIICHUsS JOCTOBEPHOCTH IOJTY4CHHOU
uH(pOpMallMK HA OCHOBE UMEIOIINXCS 3HAHUH U JOTIOJIHUTEIbHBIX HCTOUHUKOB;

UCTIOJIb30BaTh IPH BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONMYJSPHYIO JUTEpaTypy (U3NYECKOro
CoJlepKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu HTepHeT, BIaaeTh npuéMamMi KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHusi HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHbBIE M YCTHBIE COOOILEHHS HAa OCHOBE MHGOpPMAIMU U3 HECKOJIbKHX
HUCTOYHHUKOB (1)I/ISI/I‘ICCKOFO COJACpIKanus, Hy6JII/I‘-IHO NpEaACTaBJIATL PC3YJIbTAaThbl HpOCKTHOfI 1501051
HCCJIEIOBATEIHCKOM 1eATeIbHOCTH, IIPU ITOM I'PAMOTHO HCIOIb30BaTh U3yYCHHBIH MOHSITUUHBIN anmnapar
U3y4aeMoro paszena (pU3MKU U CONMPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalUeil ¢ y4éToM ocoOeHHocTel
ayJUTOPUU CBEPCTHUKOB.

TEMATHUHYECKOE INTIAHUPOBAHUE

7 KUIIACC
Ne HaumenoBanue KonuyectBo yacos DnexTpoHHbIe (1I(POBHIC)
n/n paszienoB U TeM Bcero Konrponbubie [IpakTiueckue 00pa3oBaTeNbHBIC PECYPCHI
[IPOrpaMMBl paboThI paboThI
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
1.1 ®usuka - HayKka o 2 bubnnorexka HOK
IPHUPOJIE https://m.edsoo.ru/7f416194
1.2 ®dusnveckue BEIUNYUHBI 2 1 bu6nuoreka [IOK
https://m.edsoo0.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBII 2 1 bubnmnorexka HOK
METO/ TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHNH BelleCTBA
2.1 CtpoeHue BelecTBa 1 bubmuoreka [JOK
https://m.edsoo0.ru/7f416194
2.2 JIBwKeHHE U 2 1 bubmuorexa [JOK
B3aUMOJIEHCTBUE https://m.edsoo.ru/7f416194
YJaCTHI[ BEIIECTBA
2.3 ArperatHble COCTOSIHUS 2 bubnmnorexka HOK
BellecTBa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHuueckoe 3 bu6nunorexa LIOK
JIBHOKEHHUE https://m.edsoo.ru/7f416194
3.2 Uneprmus, macca, 4 1 bubmuotexa [JOK
MJIOTHOCTH https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bu6nuorexa LIOK

https://m.edsoo0.ru/7f416194
Hroro no pazaeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB


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

No HaunmenoBanue KomnuecTBo uacoB DnekTpoHHbIE (IU(PPOBLIE)

n/n pas3JIeNIoB U TEM Bcero Kontponbabie [IpakTuueckue o0pa3oBaTeslbHbIE PECYPChI
IIPOrpaMMBI paboThI paboThI
4.1 JlaBnenue. [lepenaua 3 bubmmoreka [IOK
JaBIICHUS https://m.edsoo.ru/7f416194

TBEPABIMU TEJIAMHU,
JKHUJIKOCTSIMH U Ta3aMH

4.2 JlaBleHHE KUIKOCTH 5 bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 Atmocdepnoe 6 bu6mmoreka [JOK
JaBIICHHE https://m.edsoo.ru/7f416194
4.4 ]lelicTBUE KUIKOCTH U 7 1 3 bu6nmoreka [IOK
rasa Ha MOTrpyXEHHOE B https://m.edsoo.ru/7f416194
HUX TEJ0
Hroro no pazneny 21
Pa3znea S. Pabora u MOIHOCTH. JHEPrust
5.1 PaGora 1 MOILIHOCTE 3 1 bu6nuoreka [IOK
https://m.edsoo0.ru/7f416194
5.2 IIpocTbie MEXaHU3MBI ) 1 bubnnorexka HOK
https://m.edsoo.ru/7f416194
5.3 Mexannueckas sHeprus 4 1 1 bubnmnoreka HOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 12
YACOBIIO
[MPOTPAMME
8 KJIACC
Ne HaunmeHnoBaHue pa3/iesioB U TEM KonnuecTBo yacos DnexTpoHHbIE (1M POBLIE)
n/m HPOTPaMMBbI Bcero Konrponesnsie [Ipaktuueckue 00pa3oBaTEIbHBIC PECYPCHI
paboThI paboThI
Paspnen 1. TenuioBble siB1eHHS
1.1 Crpoenue u cBoiicTBa 7 bubnmnorexka HOK
BEIIleCTBA https://m.edsoo.ru/7f4181ce
1.2 TenmnoBble MpoLEecchl 21 1 5 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro no paznery 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
2.1 DnexTpudecKue 3apsibl. 7 1 bu6muoreka [JOK
3apspKeHHbIE Tea U UX https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHE
2.2 T1oCTOSIHHBIH AIEKTPHYECKUI 20 1 7 bu6mmoreka [JOK
TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBIICHHS 6 1 1.5 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.4 DnekTpoMarHuTHas WHAyKOUS 4 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 145

I10 ITPOTPAMME
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9 KJIACC

Ne HaumenoBanue KonuuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
I/l pasfenoB U TeM  Bcero KontpousHble IIpakTHuecKue o0pa3oBaTeNbHbIE PECYPChI
HpOrpaMMbL paboThI paboThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
1.1 MexaHnnueckoe 10 1 bu6nmoreka [IOK
JIBUKEHUE U CITIOCOOBI https://m.edsoo.ru/7f41ada6
€ro ONnucaHus
1.2 Bzaumopeiicrsue ten 20 1 3 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3akonsl coxpanenuss 10 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexann4deckue K0J1e0aHUA U BOJHBI
2.1 MexaHu4eCcKHe 7 3 bu6nmoreka [IOK
Kojie0aHus https://m.edsoo.ru/7f41ada6
2.2 MexaHu4ecKHe 8 1 3 bubnnoreka IIOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15
Pa3nen 3. DjieKTpoMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 DnekTpoMarHuTHOE 6 2 bubnmnoreka HOK
1oJje u https://m.edsoo.ru/7f41a4a6
3IEKTPOMArHUTHBIE
BOJTHBI
Hroro mo pazneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
4.1 3axkoHbI 6 2 bubnnoreka IIOK
pacrpoCTpaHeHHUs https://m.edsoo.ru/7f41a4a6
cBeTa
4.2 JIuH3bI ¥ oNITHYECKHE 6 3 bubmmoteka [IOK
npudopbI https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 0emoro 3 2 bu6nuoreka [IOK
CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 15
Pazgea S. KBanToBble siBJIeHUA
5.1 Ucnyckanue u 4 1 bubnmnorexka HOK
[IOTJIOILIIEHHUE CBETA https://m.edsoo.ru/7f41ada6
aTOMOM
5.2 CtpoeHue aTOMHOTO 6 1 bubmmoreka [JOK
sapa https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuuu 7 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Paspnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 IloBTOpeHHE U 9 2 bu6muoreka [JOK
00001eHNe https://m.edsoo.ru/7f41a4a6

cofiepKaHus Kypca
¢u3uku 3a 7-9 xnace

Hroro no paszneny 9
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DnekTpoHHbIC (IU(PPOBLIE)

KonnuecTtBo vacoB
o0pa3oBaTenbHbIC PECyPChI

Ne HanmeHnoBanue
I/l PasAenoB U TeM  Bcero Kontponbasie [Ipaktrnaeckue

IIPOrpaMMBI paboThI paboThI
OBLIEE KOJIMYECTBO 102 3 27
YACOB I10

[NPOT'PAMME
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