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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 10 (Qu3uMKe Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsA
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Puznkay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYYalOIMXCS U OPraHU3alMI0 HU3YUYEHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIUBAET paclpeaesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueil MpOTrpaMMBbI IO YI€OHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMHUEH H  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHWBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE M KCIIOJNb30BaTh HAy4YHbIE JOKA3aTeNIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpenomaBanusi ydeOHoro mpeameTta «Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne [1K4BH).

Hean usyuyeHus Ppu3uKHu:

e MpuOOpETEHUE MHTEpPEca U CTPEMJICHUS O0YYaIOIUXCs K HAYYHOMY U3y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e Pa3BUTHE NPEJICTABICHUN O HAay4HOM METOJE IMO3HAHHS U (HOPMUPOBAHME
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

e (opmMupoBaHHEe Hay4HOrO MHPOBO33PEHHUS KaK pe3yjibTaTa HU3y4Y€HHS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBaHue TmpeACTaBICHUN O pond GU3MKA IS Pa3BUTHUS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEICTABIECHUN O BO3MOXHBIX cepax Oyayield mpopecCuoHaIbHON
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
3TOM HalpaBJICHUHU.

JlocTikeHne 3TUX Lened nporpamMMmbl 10 (UM3MKE HA YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e MpuoOpeTeHNe 3HAHMN O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

e IPUOOpETEHUE YMEHUU ONHUCHIBATb U OOBSICHATH (PUINYECKUE SIBICHUS C
UCITOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUN;

e OCBOEHHE METOJOB PELICHUS MPOCTEHIINX PACYETHBIX 33/1a4 C UCIIOJIb30BAHUEM
¢duznyeckux MozeneH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHMH HAOIIOAATh NPUPOJHBIE SIBICHUS W BBINOJHATH OIBITHI,
n1abopaTopHble padOThl U 3KCIEPUMEHTAIbHbBIE HCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

e OCBOEHHE TMpUEMOB paboTel c wuHpoOpMalMel (U3NUIECKOro CoAepKaHus,
BKJItOYass MH(GOPMALMI0O O COBPEMEHHBIX JOCTHXKEHUAX (U3MKH, aHaliu3 |
KPUTHYECKOE OLIEHWBaHNE NH(POpMALIY;

e 3HAKOMCTBO cO cdepamMu MpodeCcCUOHATBHONU ACSTEILHOCTH, CBS3aHHBIMU C
(GU3MKON, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMM Ha JOCTHXKEHHUSIX
(bu3MYeCcKO HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).

[Ipensaraemeiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJaeT BEIOOP MPOBEICHHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOyJaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpeajaraeMblx B paMKax
OCHOBHOI'0 TOCYJapCTBEHHOTO 3K3aMeHa Mo (pusuke.



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUznyeckue
npubopsl. [lorpentHocts u3mMepeHnit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EctecTBeHHOHAy4YHBII METOJl TO3HAHMSA: HAONIONEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onurcanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUS.
2. Dusnueckue npuOOpsl U MPOLEaypa NPSIMBIX U3MEPEHHUI aHAJIOTOBBIM H
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimaul.
1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTOsTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temneparypsl NpU NOMOIIM XUAKOCTHOTO TEpMOMETpa H
JATYMKA TEMIIEPATYpHI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, ueM OOJIblle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BELECTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
TemriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M X aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysum.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OmnbITH IO HAOIIOACHUIO TEMJIOBOIO PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh MPU HEPAaBHOMEPHOM JABMKEHHH. PacuéTr myTu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelllecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJICHCTBUU TeEJ.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.



Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuermnu. M3mepenue armochepHoro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTrPYKEHHOW 4YacTH
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIAKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOM B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B KHUJKOCTH, OT MacChl Teja.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznea 5. PaGoTra nu MoIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHHMS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIUIONEpEeAAUH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAsd TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(hepHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJibHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnronenue siBfieHUi cMauBaHUsI U KalMWIISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanne sBIEHUSI TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHrne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
a1 ydactka uend. llocienoBarenbHOe W MApalJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGora u wMomHOCTh 3MeKTpudeckoro Toka. 3akoH Jlxoyms—JIenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oJie  JJIEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3mekTpoMaranuTHON MHAYyKIMU. [IpaBumno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHUCTBUE DIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HAIpPAaBJICHUS HWHIAYKIUOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCHUMOCTD AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MapaJJIETbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI TIO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTU. Ilepmon u vactora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHUs, Cuila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanibHON TOUKU. AOCONIOTHO TBEpAOE Teyno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBsa3b 2HEpruu U padoThl. [loTeHIManbHasE YHEPTUS TeJa, MOIHITOTO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHune MexaHWUYeCKOTO JBUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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15.
16.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCTBa CUII IIPU B3aUMOJICHCTBUH TEIT.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITyJIbCa PHU a0COJIFOTHO YIIPYTOM B3aUMOJEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Jyuisi pasroHa W JaJbHEHUIIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenienre padOThl CWIBl YINPYIOCTH TMpPU TMOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyJa. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue YacToThl W Mepuojia KoJeOaHW MaTeMaTH4eCcKOro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHojia KoieOaHuil Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. Di1eKTpOMArHUTHOE 1OJI€ M JJIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU ¢ TOMOIIIBIO JINH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaXEHHUs CBETOBOIO Jyya OT yIJia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHMS M ONTUYECKOM CHIIBI COOMparoIen
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peaknuu. 3aKOHbI COXPAaHEHHUs 3apsAJI0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpKaHUS H  OMNbITa  JICSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipn M3y4eHUM JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BUABI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBICHUN TPHUPOAbI U TEXHHUKH, OBJIAJCHHUE YMEHHUSIMH OOBSICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CU€rT TOro, 4To OOYyYarolUecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOJIYYEHHUs TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (U3UIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e 8) ajanTanuM K HM3MEHSAKOIMMCH YCJIOBHAM CONHMAJIbHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (HM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MTPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromierocs: OyayT copMUpOBaHBI MeTANPeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
eBBISIBJIATH U XapPaKTEPU30BaTh CYIIECTBEHHbIC TMPHU3HAKH OOBEKTOB
(ssBNIEHUN);



¢ YyCTAaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(DPHUKAIIMN, OCHOBAHUS IS
0000IICHHS U CPAaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JTAaHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3MUECKUM SIBICHUSM;

* BBISIBJISATh [IPUYMHHO-CJICACTBEHHBIE CBS3M TPU H3YYEHUM (PUBNUYECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJINUMH;

 CAMOCTOATEIBHO BBHIOMpATh CHOCOO pelieHus yueOHOM pu3nueckoi 3a1auu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarelbcKme 1eiiCTBUS:

* HICII0JIB30BATh BOIIPOCHI KaK MUCCIIEAOBATEIbCKUN HHCTPYMEHT [TO3HAHUS;

¢ IPOBOJUTH 110 CAMOCTOSITEJIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

* CAMOCTOATEIBHO (POpMYIHpPOBaTH OOOOLIEHUS U BBIBOJBI 1O PE3yJbTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEOBAHUS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSTH Pa3IMYHBIE METOJIbI, HHCTPYMEHTHI W 3amlpOChl MPH TOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

e AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPHPETUPOBATH HHGOPMALUIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpATh ONTHUMAIBHYIO  (QOpMYy  MpeICTaBICHHUS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB X0JI¢ OOCYXJEeHHUsI y4eOHOro Marepualia, pe3yJbTaToOB JIa0opaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI MO CYIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

e CONIOCTABJISITh CBOM CYXKICHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OOHaApYXUBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;



e BEIPAXKATh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

o MyOJIUYHO TPEJICTABIATh PE3YJIbTAaThl BBIOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYATbHOM
paboThI IPU PEIICHUN KOHKPETHOU (Pr3nUecKon MpoOIeMBl;

e IPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBATh JICHCTBHUS 110
e€ JOCTIKEHHUIO: pachpelessTh poJid, O0OCyX JaTh MpOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTas KA4eCTBEHHOTO pe3yJibTara Io
CBOEMY HAIpPABJIECHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C JIPYTUMU
YJieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOIINX IS
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOJAaX  IPHUHATHS  pELICHUM
(MHOUBUYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pElIeHUMN
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHHs] PU3NYECKOM 3aJauul WU
IJlaHa MCCIEJOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

e 1aBaTh a/ICKBATHYIO OIIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ N3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHKEHUS  (HEAOCTUKEHUs)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  [POEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s HAa MECTO JAPYroro 4YeJOBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH GU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
e WCIIONB30BATh TMOHATHSA: (PU3MYECKUE W XUMUUYECKHUE SIBJICHUS, HAOIIOACHHE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKkToOpusi, paBHOJACHCTBYIOIIas cuia, nedopmanus (ymnpyras, IiacTU4YecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;
e pasznuyaTh sBIeHUA (aud@y3us, TEMIOBOE MBIKCHHE YACTHI[ BEIICCTBA,
paBHOMEpHOE JBMKEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPIUs, B3aUMOJICHCTBUE
T€J, paBHOBeCHE TBEPABIX TENl C 3aKPEIUIEHHOW OChIO0 BpallleHMs, Mepeaaya
JaBJICHUS TBEPABIMUA TEIaMH, KUIKOCTAMU W Ta3aMH, aTMoc(epHOe maBlICHHE,
IJIaBaHWE TeJ, TMPEBpaIIeHUS MEXaHWYECKON DHEPruu) IO ONMUCAHUI0 WX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE
bu3nUecKoe SBICHHUE,
e PacHo3HaBaTh MPOSIBICHUE M3YUYCHHBIX (PU3UUECKHUX SIBIICHUW B OKPY’KAIOIIEM
MHUpE, B TOM YHucjle (U3MYECKUE SBJICHUS B TPHUPOJEC: NMPUMEPHI IBWKCHHS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM M HEKUBOUW NIPUPOJIE, NIEUCTBUE CHIIBI TPEHUS B
IpUpOAe U TEXHUKE, BIHUSHHE aTMOCHEPHOrO JABJICHHS HA >KUBOW OPTaHU3M,
IJIaBaHUE PHIO, phIYard B TEJE YEJOBEKa, MPU TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKU) (PU3UUECKHUX
SIBIICHUI;
e ONUCHIBATH HM3YYCHHBIC CBOWCTBA TE€IT M (PU3NUYSCKHUE SBICHUS, HWCIOJB3YS
dbu3nyeckue BeIWYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJia YNPYTrOCTH, CUJIa TSKECTH, BEC Teja, Cuia
TpeHUs, naBiacHuE (TBEPAOrO TeNa, JKUIKOCTH, Ta3a), BHITAIKWUBAIONIAS CHUJIA,
MeXaHWU4ecKas pabdoTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHJIbI, KO3(PQPHUIIUCHT
TIOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHUYECKAs ¥ TIOTCHIIMAJIbHAS SHEPTHSI ), TIPH
OMMHMCAHUH TIPABHJIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMBIX BEINYUH,
uX O0OO3HAUCHUS W EOUHUIEI (U3UYECKUX BEJIMYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU BETUIMHAMH, CTPOHTH
rpaduKy U3YUCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,
e XapaKTEPH30BaTh CBOMCTBA TeJ, (M3UUECKHUE SBICHUS U MPOIIECCHI, UCTIONIB3YS
MpaBWiia CIOXKEHUs CUJl (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackais,
3aKOH Apxumesa, MPaBUJIO paBHOBeCHs phiuara (0JIOKA), «30JI0TOE TPABUIION»
MEXaHUKH, 3aKOH COXPAHCHHS MEXaHWYECKOH DOHEpPruH, NpH JTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPKCHHUE;



o OOBACHATH (PU3MUYECKUE SBIICHUS, MPOIECCH U CBOICTBA TeJ, B TOM YUCIIE U B
KOHTEKCT€ CHUTyalHid MpPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISABIATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOrMYECKHX IIaroB
C onopoi Ha 1—2 U3y4yeHHBIX CBOMCTBA (PU3NUECKUX SBJICHUH, PU3NYECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

e pemarh pacyéTHbIC 3aAa4yd B 1—2 NEWCTBHS, UCHOJB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IPOBOANUTH PacU€Thl, HAXOJUTDH CIIPABOYHBIE TaHHBIE, HEOOXOIUMBIE JJISl PEILICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOIYYEHHON (PU3NYECKOM BETNUHNHBI;

e pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIMTH MPHU MOMOIIN (HU3HMUECKUX
METO/IOB, B ONHMCAHWM HCCJIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEINOTIOKEHUE
(runotesy), pa3inyarb U MUHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3ynbTar, HaXOAUTh
OLIMOKH B XOJI€ OMbITA, 1€1aTh BEIBOJIBI 110 €70 PE3yIbTaTaM;

e MPOBOJUTH OMBITHI MO HAOIIONECHUIO (PU3NYECKHUX SIBICHUN WIN (PU3UUECKUX
CBOMCTB Tell: (OpPMYyJIHpPOBATH MPOBEPSAEMBIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpYJOBAHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

e BBINOJHATh NPSIMbIE M3MEPEHUS PAcCTOSHUS, BPEMEHM, Macchl Tena, 00béMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKChIBATh TOKA3aHUs MPUOOPOB € YUETOM 3aJJaHHOM a0CONMIOTHOM MOTrPEIIHOCTH
U3MEpPECHU;

e IPOBOAMUTH MCCIIEJOBAHME 3aBUCHMOCTH OJHOM (DHU3MUECKON BEIUYHMHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JIBHXKEHMS Tesa, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TUIaBaHUs TEN, YCIOBUM paBHOBECHSI pbluyara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY U
BBIMIOJIHATh ~ M3MEPEHUs, Cleays MpeajoKeHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKUX BEJIUYUH B  BHUJE
NPEeMJIOKEHHBIX Tabiul, W TpadukoB, JenaTb BbIBOABI IO PE3yJbTaTam
UCCJIeI0BAHNUS;

e IPOBOAMUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYMH (TUIOTHOCThH BEILIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUiIa TPEHHUS CKOJIbKEHUsS, JIABJICHHE BO31yXa,
BBITAJIKMBAIOIIAS. CHUJIA, JIEWCTBYIOIIAs Ha NOTPYKEHHOE B JKHJIKOCTh TEJO,
KO3(QPUIIMEHT  MOJEe3HOro  JACMCTBUS ~ NPOCTHIX  MEXAaHU3MOB),  CIEIys



MPEMIOKEHHOW  WHCTPYKIIMW: TPU  BHINIOJHEHUHM  W3MEPEHHH  coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEIMYUHBI;

e coOJIOAAaTh MpaBWJIa TEXHUKH OE30MACHOCTH MpHU padboTe c JabopaTopHBIM
000py0OBaHUEM;

e YKa3bIBaTh NPUHIMIMBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAIONIMEeCs COCYyIbl, OapoMeTp, pbIyar,
ITOJIBYKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

e XapaKTEPHU30BaTh MPHUHIUIBI JIEUCTBUS MU3YUYCHHBIX NMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMETp), UCTIOJb3Ysl 3HAHUSL O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
(du3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e MPUBOAUTH MPUMEPHI (HAXOAUTHh HH(OPMAIMIO O MPUMEPAx) MPAKTHUECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM i1 OOecriedeHUs
0€30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTHYECKOIO TOBEACHHS B
OKPYKaIOIIEN CpeIE;

e OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaiuu B IHTEpHETE B COOTBETCTBUH C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUN H IyTEM
CpPaBHEHHMS Pa3JIMYHBIX MCTOYHUKOB BBIACISITH MHPOPMAINIO, KOTOpas SBISIETCS
POTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

e WCIOJNB30BaTh TPU BBHIMOJHEHUU YYEOHBIX 3alaHU HAYYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro copeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
2-3 ucTOYHUKOB MH(MOpPMAINU HUIUIECKOTO COACPKAHHUS, B TOM YHCIIC MyOJIMYHO
JenaTh KpaTKue COOOIIEHHWST O pe3ylibTarax MPOEKTOB WU  y4eOHBIX
WCCIICAOBAHNUM, NPHU 3TOM TPaMOTHO HCIOJIb30BAaTh WM3YYEHHBIM NOHATUWHBIN
amnmapar Kypca (OU3MKHU, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIIUECH;

e MPU BBHINOJHCHUU YYEOHBIX TMPOCKTOB U HCCIEAOBAHUN PpaCIpeesiaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABJIICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BHITIOJIHCHUEM TUTaHA JCHCTBUM, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JEATEIIbHOCTh ~ TPYIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOITHX.

K koHiy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHUI:

e HCHOJIb30BaTh IMOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUS BELIECTBA, KPUCTAIUIMYECKHE U



amop(HBIC Tena, HACHIIICHHBIH W HEHACHIMIEHHBIM Tap, BIAKHOCTH BO3AYyXa,
TeMrepaTrypa, BHYTPEHHSII DJHEpPrusi, TENJOBOM JBUTaTellb, 3JIEMEHTAPHBIM
AIEKTPUYECKUIN 3apsij, AJIEKTPUUYECKOE TI0Jie, MPOBOJHUKUA U JUBJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;

e pasznuyaTh SBJICHUS (TEIUIOBOE paCUIUpEHHEe U CXKaTue, Temionepenaya,
TEIUIOBOE paBHOBECHE, CMAyMBaHHWE, KANWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJICHWE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIECHUE,
Teruionepeaaya (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3JIyUCHHE), FJICKTPU3ALIUs Tell,
B3aMMOJICUCTBHE 3apAJIOB, NEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOTO MOJIsI HA TMPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIAYKIUS) MO ONMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e pacno3HaBaTh MPOSIBICHUE M3YUYCHHBIX (PU3UUECKHUX SIBICHUU B OKPY’KAIOIIEM
MUpE, B TOM YUCJe PU3NUECKUE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KaWJUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B TMpupoae, uzinyuenue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES, CHETa,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE 1oJjie 3eMid, Apeld MoarcoB, POIb MArHUTHOTO TOJIS JUIsSl )KM3HU Ha
3emie, MOJSPHOE CHUSHHE, TPU HSTOM IMEPEBOJAUTHh NPAKTUYECKYHO 3ajadyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHUI;

e OIUCHIBATh HM3YYEHHBIE CBOMCTBA Tel W (DU3NUECKUE SIBJICHUS, HCIOJB3YS
dbus3nueckue BEIUYMHBI (TeMIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJWYECTBO
TEIUIOThI, yJAENbHAasl TEIJIOEMKOCTh BEIIECTBA, YJI€NbHAS TEIUIOTA IJIaBIICHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHUs, yJeidbHas TEIUIOTa CrOpaHusl TOILIUBA,
KOO(PGUIIMEHT TMOJIe3HOTO JEUCTBHUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEJIbHAsS
BJIQXXHOCTh BO3/yXa, OJEKTPUYECKUM 3apsl, cujla TOKa, DIJIEKTPUYECKOE
HaIpsKEHUE, CONMPOTUBJIEHUE MPOBOJHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), NPH OMUCAHUU TMPABHIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI HCHOJb3yeMbIX BEIUYMH, OOO3HAUYEHUS W
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(U3NYECKYIO BEJIIMUYUHY C APYTUMU BEIUYUHAMH, CTPOUTHh T'pauKH HU3YUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

e XapaKTEPHU30BaTh CBOMCTBA TeJ, (PM3MUECKHE SIBJICHUS U MPOIIECCHI, UCIIOIB3YSI
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON TEOPHUU CTPOCHHUS BEIECTBA,
MPUHINN CYNEPHO3UIUKA ToJIeH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHCHUS
3apsiia, 3akoH OMa Juist yyacTka 1emnu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHUs
OHEPTUH, TIPH ITOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3aMUCHIBATH €TO
MaTeMaTUYECKOE BbIPAXKEHHUE;



e OOBSICHATH (PU3UYECKHUE MTPOIIECCH M CBOMCTBA TEJN, B TOM YHCIIC M B KOHTEKCTE
CUTyalun MPaKTUKOOPUECHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYUHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX II1aroB ¢
oropoii Ha 1—2 U3y4YeHHBIX CBOMCTBA (U3MUECKUX SBICHUH, (GU3NUECKUX 3aKOHOB
WJIU 3aKOHOMEPHOCTEM;

e pemarth pacyéTHbIC 3a7a4yd B 2—3 NEWCTBHS, UCHOJB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIONTNE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aa4d
3alUChIBaTh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JAHHBIX I PEHICHUS
3a/layd, BBIOMpaTh 3aKOHbI W (GOpMYJbl, HEOOXOAUMBbIE IJsi €€ penieHus,
MPOBOJUTH PACUEThl U CPAaBHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEIMUYUHBI
C U3BECTHBIMU JIAHHBIMH;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPHU MOMOIIU (PU3HUYECKUX
METOJOB, HCIOJIb3ysl ONHCAHWE UCCICHOBAaHUS, BBIICIATh IPOBEPSEMOE
MPEANOJIOAKEHNUE, OLICHUBATh MPABUWIBHOCTh MOPSIIKA MPOBEACHUS HCCIIEIOBAHUS,
JIeJIaTh BBIBO/IBI;

e TPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WIM (PU3HMUECKUX
CBOMCTB Tei (KamwUIApHBIC SIBJICHUS, 3aBUCUMOCTBH JIaBJICHHUS BO3JyXa OT €ro
o0BéMa, Temreparypbl, CKOPOCTH IIpollecca OCTHIBAHMS W HAarpeBaHus IIpH
U3IIyYeHUH OT IIBeTa H3JIydaromiedl (MOrJIOMIAaroNIeil) MOBEPXHOCTH, CKOPOCTh
WCHapeHuss BOABI OT TEMIEPATypPhl KUAKOCTH M IUIOMIAJAH €€ MOBEPXHOCTH,
ANEKTPU3AIMA TEJI U B3aUMOJAECHCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCUCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB,
JIEWCTBUSI MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMATHUTA,
CBOMCTBA RJICKTPOJBUTATEINS MMOCTOSIHHOTO TOKA): (hOpMYyIHMpPOBATH MPOBEPSEMbIE
MPEANOJIOKEHUS, COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pYy/I0BaHMUS,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

e BBINOJHATh MPSIMbIE H3MEPEHHS TEMIIEPATypbl, OTHOCUTEIBHON BIAKHOCTH
BO3JlyXa, CUJIBI TOKA, HAIPSIKEHUS C WCIIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

e TPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKON BEIMYUHBI OT
JPYrol ¢ KMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOLIAAU IONEPEYHOTO CEUEHHS U YACIbHOTO
COINPOTHUBJICHUSI BENIECTBA MPOBOJHUKA, CHJIbI TOKA, UAYIIETO Y€PE3 MPOBOJHHUK,
OT HaNpsHKEHUSd Ha MOPOBOAHUKE, MCCIEIOBAaHUE IMOCIENOBATEIBHOTO U
MapajuieIbHOTO  COEAVMHEHUW MPOBOJHUKOB): IUJIAHUPOBATH  MCCJIEAOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITH MU3MEPEHUS, CIICIysl MPEJI0KEHHOMY IUIaHY,
(bUKCUpPOBATH PE3yNIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPa(HKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS,



e NPOBOAWTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BeIUUYMH  (yJeibHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHE MPOBOJAHMKA, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh MU3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl NPEMIOKEHHOW WHCTPYKLIHMH, W BBIYUCIATH 3HAYCHUE
BEJINYMHBIL;

e coOJrofaTh MpaBWJIa TEXHUKH OE30MacHOCTH MpH padbore ¢ JabopaTopHBIM
000pyIOBaHUEM;

e XapaKTEPHU30BaTh MPHUHIUIBI JIEUCTBUSI M3YyUYECHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIM Ha UX OMUCaHUA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJIBTMETpP, CUETUUK DIIEKTPUUYECKON
DHEPIUM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpEBATENIbHBIE SJIEKTPONPHOOPHI
(mpuMepsI), NIEKTPUUYECKHE MPEAOXPAHUTEINH, IIEKTPOMArHUT, JJIEKTPOJBUTATENb
IOCTOSIHHOTO TOKAa), HCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (M3WYECKUX SBICHUN U
HeoO0XouMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

e PAacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M U3MEPUTENbHBIE MPUOOPHI
0 CXeMaM M CXEMaTUYHbIM pUCYHKaM (3KHJIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETpP, JIBUraTreib BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATb CXEMbl 3JIEKTPUYECKUX I€Nel C MNOoCIeAO0BaTEIbHBIM U
NapajuleJIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3juyas YCJIOBHbIE OOO3HAu€HUs
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;

e MPUBOAUTH MPUMEPHI (HAXOAUTHh HMH(POPMALMIO O NPHUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

e OCYIIECTBIISATh MOUCK MH(pOpMauu HU3ndeckoro coaepxxanus B UuTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHMS JIONOJIHUTEIbHBIX MCTOYHHKOB
BBIIEATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

e WCIOJB30BaTh MPU BBHIMNOJHEHUU YYEOHBIX 3aaHU HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WnTepHer, BianeTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIEC MHUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 0000111ast
UH(DOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOrO COAEpNKaHUSA, B TOM
qyclie MyOJUYHO MPEACTABIATh PE3YJbTAaThl MPOSKTHOW MIIM UCCIIEA0BATEIBCKOM
JNESATENbHOCTH, IIPU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIN TOHSITUWHBIN
anmnapat Kypca GU3HUKH, CONMPOBOKIAThH BHICTYIIJICHUE PE3EHTAIUEH;



e TIPU BBIMOJTHEHUU YYCOHBIX MPOCKTOB M MUCCIIEAOBAHUNA (DU3UIECKUX MPOIIECCOB
pacnpenensiaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHM C IOCTaBICHHBIMH
3a/lauaMy, CJICIUTHh 32 BBIIIOJHEHUEM IUIaHA JIEUCTBUUA W KOPPEKTUPOBATH €ro,
aJICKBaTHO OIIEHHUBATh COOCTBEHHBIN BKJIAJ B JAEATEILHOCTb TPYIIIbI, BHICTPAUBaTh
KOMMYHUKATUBHOE  B3aMMOJICKCTBHE, TPOSBISASL  TOTOBHOCTH  paspeniaTh
KOH(JTUKTHI.

K koHiy oOyuenus B 9 kJiacce mpeIMeETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIOJIb30BaTh MOHATHUS: CHUCTEMa OTCUéTa, MaTepHabHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIPHOCTh ~ MEXaHWYeCKOTO  JBIDKEeHHS,  jAedopmanus  (ympyras,
MJIacTUYecKasl), TPEHHE, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Ku, HEHTP TIKECTH, aOCOJIIOTHO TBEPIOE TEJIO, IEHTP THKECTU TBEPIOTO
Tejla, paBHOBECHE, MEXaHMUYECKHE KojeOaHWUs W BOJHBI, 3BYK, HH(MPa3ByK U
yIBTPa3BYK, AJIEKTPOMArHWTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhl MUCIYCKAHUS W MOIJIOLIECHUS, alib(da,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTETHKA;

e paznMyaTh SBJICHHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHHE, CBOOOJHOE TajecHUE
T€JI, PABHOMEPHOE JIBMKEHHUE MO OKPYKHOCTH, B3aMMOJEHCTBUE TEJ, PEAaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolIMe U BBIHYKICHHbIC KOJIEOaHMUs),
PE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXE€HHWE  3ByKa, MPSAMOJUHEHHOE
paclpoCTpaHEHUE, OTPAKECHUE M TMPEJIOMIICHHUE CBETa, IOJIHOE BHYTpPECHHEE
OTPaXCHHE CBETA, PA3JIOKCHHE OCJIOr0 CBETa B CIIEKTP M CIOKCHHUE CIIEKTPATbHBIX
IIBETOB, JMCIIEPCHUS CBETA, €CTECTBEHHAasi PAaJAMOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

e pACIIO3HABATh MPOSBICHUE W3YYCHHBIX (DU3UUYCCKHUX SBJICHUU B OKPYXKAIOIIEM
Mupe (B TOM umcie (GU3UUYSCKHE SBICHHS B NPHUPOJC: TNMPUIUBBI U OTJIHUBBI,
nBkeHue 1iaHer (COJMHEYHOM CHUCTEMBbI, PEAaKTHUBHOE JIBJKCHHE >KUBBIX
OpraHu3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMHU, 3€MJICTPSCEHUE, CEHCMHUYECKHE
BOJIHBI, IlyHAMH, X0, IIBETa T€JI, ONTUYECKUE SABJICHUS B MPUPOJIE, OMOJIOrMYECKOe
JEUCTBUE BUIUMOTO, YIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO HW3ITyUYCHUH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, PaJAHOAKTHBHOE
U3JIydYeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBUE PAJMOAKTUBHBIX H3JIYYCHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

e ONUCHIBATH HM3YyUYCHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, HCIOJIb3YS
dbu3ndyeckue BeIWYUHBI (CpemHSIsT W MIHOBEHHash CKOPOCTh Tella IIpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, MIEpeMeEIeHre, MyTh, YIIIOBas CKOPOCTh,



CWJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOIO NaJCHHUS,
BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEeXaHH4eckas paboTa W MOIIHOCTbD,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
MOTEHUHUAJIBHASL DHEPIUsl CXKATOM MPYKUHbI, KUHETUYECKAas DSHEPrus, IOJIHAs
MEXaHUYecKas SHEPrus, NEePUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJHbBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKAa3aTelb MPEJIOMIICHUS CpPEbl), MpU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYMH,
o0O3HaueHUsT W eAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMHU, CTPOUTD
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEITUYMH;

e XapaKTepH30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, UCTIOIB3YS
3aKOH COXpaHEHUS SHEPrHHM, 3aKOH BCEMHUPHOIO TIATOTEHUS, MNPUHIUI
CYIIEpPIIO3ULIMA CHWJI, TPHUHIMII OTHOCUTENBHOCTH ['anmuies, 3axkoHsl HproTOHA,
3aKOH COXPaHEHHMsI UMITYJIbCA, 3aKOHBI OTPAXEHUS U MPEJIOMIICHHS CBETA, 3AKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOI0 YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

e OOBACHATH (PU3NUECKHUE MPOLIECCHl U CBOMCTBA TE€J, B TOM UUCJIE U B KOHTEKCTE
CUTyallUi IPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa: BbBIABIATH IPUYMHHO-
CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ ONOPOM
Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEN;

e pelarh pacy€THbIE 3afauy (OMUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3HMUECKHE BEIMYNHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJWUTH PACYETHl W OLIEHMBATh PEATUCTUYHOCTH IIOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

e pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh MPU MOMOIIN (PU3UUECKUX
METO/IOB, HCHOJb3ys OINHMCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNEe, OLEHUBATh MPABWIBHOCTD MOPSKA MPOBEIECHUS HCCIEIOBAHNUSA,
JIeN1aTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;

e TPOBOJUTH OMBITHI MO HAOMIONCHUIO (PU3NUYECKUX SBICHUN WIN (U3UIECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTh Iepuoja KoieOaHWil MPY>KUHHOTO MasiTHUKa OT MacChl rpy3a u
KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aMIUIMTYAbl MalbIX KOJEOaHUM,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3iioKeHHe Oeoro cBeTa B CIIEKT,
U3y4€HHUE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUs
npeaMeTa B coOuparolield JMH3e, HAOJMI0JEHUE CIUIOMIHBIX M JIMHEWYaThIX



CHEKTPOB H3IIyUYEHHs): CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OTBITA U €T0 PE3yNbTaThl, HOPMYIHUPOBATH
BBIBOJIBL;

e IPOBOAMUTH MPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHUH, ONpeaesnss
CpelHee 3HAUEHUE M3MEpsAEeMON BeIMuMHbI ((POKYCHOE paccTOsSHUE coOMparouieil
JMH3BI), 000CHOBBIBATh BHIOOP crioco0a nu3MepeHus (M3MEepUTENBHOTO prubopa);

e NPOBOAWTH  HCCIEAOBAHWE  3aBUCHUMOCTEH  (PU3MUECKMX  BEIMYHH  C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HadyalbHOM CKOpPOCTH, NEpHoAa KoJeOaHWH
MaTEMaTUYECKOr0 MasiTHUKA OT JIUIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yrja MNaJeHus M yria MOpeJoOMJIEHHs OT yrjia MaJeHud): IJIaHUPOBAThH
UCCJIEI0BAHNE, CAMOCTOATENIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBATH PE3YIbTAThI
NOJIyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

e MPOBOJUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEJIMYUH (CPEIHSsE CKOPOCTh U
YCKOpPEHHE Tejla MpU PAaBHOYCKOPEHHOM JIBHDKEHHHM, YCKOPEHHE CBOOOJHOIO
najeHusi, KECTKOCTh  MNPYXKHUHBI, KOIDPUIMEHT TpEHHS  CKOJbKEHUS,
MeXaHuyeckas paboTa W  MOIIHOCTh, 4YacToTa MW Mepuoj  KosieOaHui
MaTEMaTUYECKOT0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHia cOoOMparolei
JUH3bI,  PAJAMOAKTUBHBIA  (OH):  IJIAHUPOBaTH  W3MEPEHUs,  COOUPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATH U3MEPEHMSI, CIIEAYSI MPEII0KEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYECHHE BEJMYMHBI M aHAJIU3UPOBATH IOJYyYEHHBIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

e COONIONATHh TpaBUjia TEXHUKU OE30MACHOCTH TpH pabore ¢ J1abopaTOPHBIM
000opy10BaHUEM;

e pasznuyaThb OCHOBHBIE TPU3HAKM M3YYEHHBIX  (DU3MYECKUX  MOJIENei:
MaTepuajgbHas TOuKa, aDCOITIOTHO TBEPJOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, Jyd,
TOHKas JIMH34, [JIaHETapHAasi MOJENb aTOMa, HyKJIOHHAsI MOJEb ATOMHOTO SI1pa;

e XapaKTEPHU30BaTh MPUHIUIBI JEUCTBUS M3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMNOPOM HAa HMX ONUCAaHUA (B TOM YHCIE: CIHUIOMETP, NATUYMKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, paKera, 3XOJIOT, OYKH, MEPHUCKOIL,
¢doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), wucnonp3ys 3HaHMS O CBOMCTBaxX (PU3MUECKHX SIBICHUH U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

e WCIOJNb30BAaTh CXEMbl W CXEMAaTUYHBbIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIsi MOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JTH3E;



e TIPUBOIUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MpUMEpax) MPaAKTUYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU U OOecCTeueHUs
0e30macHOCTH TpU OOpalleHuH ¢ TMpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;

e OCYHICCTBIISITh MOWCK HMHGpopManuu (usndeckoro cojepxkanus B MutepHere,
CaMOCTOSITENIFHO (OPMYIUPYsl MOMCKOBBIM 3alpoc, HaXOIUTh MYTH OMpeIeICHHUS
JIOCTOBEPHOCTH TOJY4YEHHONM HMH(OpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

e HCIOJB30BaTh IPU BBINOJHEHUHM YYEOHBIX 3aJaHUN Hay4YHO-TOMYJIPHYIO
auTepaTtypy (pusMdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECYpChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, NPeoOpa3zoBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

e CO37aBaTb COOCTBEHHbBIE IHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOIO COJEPkKaHUS, IMyOJIMYHO
NPEACTABIATh PE3YNbTAThl MPOEKTHOW WM HUCCIEN0BATEIBCKONW JAESITENbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIB30BAaTh NU3YYEHHBIA NOHATUWHBIN anmapaTr u3y4acMoro
paszgena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmorexa [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBICHHe 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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IMPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUYECKUX SBICHUN B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTSTH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

14

1.5

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEJIMYMHBI, IpPU OINUCAHUM IHPAaBUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHHs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(bU3UYECKUX BEIHMYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TeN, B TOM
YuClI€ W B KOHTEKCTE€ CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKWX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a

YCJI0OBHUA 3aJadd  3allMCbIBaTb KpPATKOE YCIOBHC, IIOJACTABJIATH




¢buznyeckue BeNIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAMMBIC JJIsl PEIICHUS 3a7a4, OIICHUBATH

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJYYEHHBIH pe3ylbTaT, HAXOAUTh OIIUOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYeCKUX  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpseMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (hU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIOJb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY ILIaHY,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJE NPEAJIOKEHHBIX Ta0INIl U TpapUKOB, A€JaTh BbIBOIBI

IO pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOM

BCJIMYNHBI

coOnrofarh TMpaBWiIa TEXHUKM Oe3omacHOCTH mpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHIMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO HMX ONHUCAHMUA,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOANUTE TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpPHUMEpax)

MPAKTUYECKOT0 UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM




KU3HH JJI1  oOecriedueHHs O€30MacHOCTH TpU  OOpalleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBITNIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIaAeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoO0pa3oBaHmsi HHPOPMALIUT

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCICIOBAHUN, MPU ITOM
rpPaMOTHO UCHOJb30BaTh HM3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaax B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh MMOHATHUA

1.2

1.3

pa3jnvdaTthb SABJICHUA M0 OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC @Hanecxoe SIBJICHUC

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUN B




OKpY’KalollleM MHpE, B TOM 4HUClIe (U3NYECKUE SBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHbIE CBOICTBA (IIpU3HAKK) GUZUUECKUX SIBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAHHYIO  (U3UYECKYI0 BEJIMYMHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alMcCblBaTb €ro MaTceMaTH4YCCKOC

BBIPAKECHHE

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPHYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ Momompio 1 — 2 u3ydyeHHbIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a7aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEoOXOoauMBbIE Ui €€ pEIIeHHUs, MPOBOAUTHh PacuéThl U CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

1.9

pacrio3HaBaThb l'IpO6J'ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOOOB, UCITIOJIB3Ys OIMMMCAHUEC UCCICAOBAHMs, BIACIIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIABI

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (opMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

060py,[[OBaHI/I}I, OIIMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBObI

1.10

BBITIIOJHATE IIPAMBIC H3MCPCHUSA C HCIOJIB30BAHUCM aHAJIOT'OBBIX




1.11

npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBAThH PE3YIbTAThI

MU3MEPEHUM ¢ YUETOM 3a/IaHHON a0COJIFOTHOM MOTPEIIHOCTH

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHHM:
IUIAHUPOBAaTh MCCIIEOBAHKUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cienysd  IpeUIOKEHHOMY  IJIaHy, ()UKCHPOBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAONMHI] U TPa(HKOB,

ACJIaTh BBIBOAKBI 110 PE3yJIbTaTaM UCCIICAOBaHNA

1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONIb3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SBICHUA U HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I Imo CX€MaM U CXEMAaTU4YHbIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPHUICCKUX LEIell C IIOCIeO0BaTEbHBIM U MNnapauieJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaYCHHUS

9JICMCHTOB JJICKTPUICCKUX Lenei

1.16

OPUBOANUTH TNpHUMEpHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KHU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 310POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

1.17

1.18

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NYECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEJOCTOBEPHOM
UCIOJIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE

MaTepuaibl, pecypchl ceTu HHTepHeTr; BiameTte npuéMamu




1.19

KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3zoBaHus WHGOPMALUU U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEILHOCTH, TPU ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYEHHbIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUI (PU3NUYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUS

HCIIOJIB30BATh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBICHUSA II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUECKOE SBJICHUE
pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUN

14

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO  (U3MUECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaduKud  H3y4YEHHBIX  3aBUCHUMOCTEH

(bU3HYECKUX BEIUYNH




1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHUS U MPOLIECCHI,
UCIIONIB3Ysl U3YYEHHBIE 3aKOHbI, IpPU H3TOM [1aBaTh CJIOBECHYIO
GbOopMyIUpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXKECHHE

00BSACHATH (PU3WUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid TPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BICHEHUE U3 2
— 3 JOTMYECKHMX IIaroB ¢ IMOMOIIbI0 2 — 3 HM3y4YEeHHBIX CBOWMCTBA

bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3amayd (OMUparoIiuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIME HIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHUusl, IPOBOJUTh PacuéThl U OLEHHUBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HAYCHUS (PU3NIECKOI BETMUNHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH HMOMOIIN
(bu3MUeCKUX METOJOB, MCIOJb3Ysl ONMCAHUE HCCIIEAOBAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEIIIOJIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJ: CaMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTh TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAueHHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

NPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX M3MEpPEHUM: MIAHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BBIBOABI 11O pE3yJIbTaTaM UCCICAOBAHU A

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUMA (I)I/ISI/ILICCKI/IX BCJIIMYNH:




1.13

IUIAHUPOBATh U3MEPEHHs], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, CJIEeAys MpPEeIIOKEHHOW HWHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIHOCTH U3MEPEHUI

coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

1.15

pasnyaTh OCHOBHbBIE IMPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelnei:
MaTepHaigbHask TOUKa, a0COIIOTHO TBEPIOE TENO, TOYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIaHETapHas MOJENb aroMma, HyKJIOHHas

MOZCIIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIONIB30BaTh CXE€Mbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB MPH PEHICHUH y4eOHO-TIPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl IOCTPOCHUS U300paKEHUH B IJIOCKOM

3epKajie u coOuparoIeii TuH3e

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU g oOecriedeHus: 0e30MacHOCTH TIpU  OOpalieHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY KaIoIlel cpene

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3HUUECKOTO COAECPKAHUS B CETH
WuTepHer, caMocTosTeNnbHO (OpMyIHpys IOMCKOBBIM  3armpoc,
HAaXOJUTh IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMallMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

UCIOJIb30BaTh MpPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEP)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl cetu MHTepHeT; BiazeTre npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHuss WHPOPMALUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

co31aBaThb COOCTBEHHBIE IHCBMEHHBLIE H YCTHBIC COO6HI€HI/I${ Ha




1.21

OCHOBE HH(pOpMAallMM M3 HECKOJbKUX HCTOYHHUKOB (U3UYECKOrO
coJiepKaHusl, MyOJIMYHO IPEICTaBISITh PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTAlMed ¢ y4€ToM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

IPU BBIMOJIHEHUH yYEOHBIX MPOEKTOB M UCCIEIOBAaHUNA (DU3NUECKUX
IPOLIECCOB paclpesiesTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3a BBIIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BbICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®dusznka — Hayka O TMpupone. SIBIEHUS NPUPOJIBIL.
1.1 du3pyeckre  ABJICHHSA. MEXaHWYECKHUE, TEIUIOBBIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

@dusnueckue BeaMuuHBL. M3MepeHuHe  (QU3MUECKUX
1.2 BenuuuH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

ECTCCTBGHHOHay‘lHHﬁ MCTOJ IIO3HAHHA: Ha6JHO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTC3, 00BsICHEHHE

HAOJIFOIaEMOTO SIBJICHUS
1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBbIO MOJIETIeH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
L5 N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
' Onpenenenre pa3smMepoB MaJbIX TE.
N3mepenne TemmepaTypbl IPU HNOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYPHI
INEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

CrtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mephl.
2.1 OneITbl,  OKa3bIBAIOIIUE  JUCKPETHOE  CTPOEHHUE

BEIECTBA

2 JBuwxeHnne uvactun  BemectBa. CBA3b  CKOpPOCTHU
2.2 JIBUKEHMSI 4YacTHIl C TeMmIeparypoid. bpoyHoBckoe

nBUKeHHE, MU dy3us

23 B3aI/IMO}IeI>'ICTBHe JaCTHL BCIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAaHHUC




2.4

ArperaTHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTANIMYECKUX)  TEIl
B3auMocBs3p MeXJly CBOHCTBAMM BEILECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSIHUH BOJbI

2.6

[IpakTryeckue pabOTHI:

Ouenka jauameTpa aromMa METOJOM  psijioB  (C
HCIIOIb30BaHuEM (oTorpaduii).

OnBITHI 10 HAOJIOICHUIO TEILUIOBOTO PACIIUPECHISI Ta30B.
OnsbIThI 1o 00HapYKEHUIO NeHCTBUS CHIT

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHoMepHOE 51
' HEpPaBHOMEPHOE JBM)KEHUE
> Ckopoctb. CpenHsisi CKOpPOCTb IpU HEPABHOMEPHOM
' JOBYKEHUM. Pacd€r myTH 1 BpeMEHU JBUKCHUS
SBnenne mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUXEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHoCTH BemecTBa. CBA3b IUIOTHOCTU C KOJINYECTBOM
' MOJIEKYJ B €IMHUIIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl ¢
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia TsokecTu. Cuia TSDKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio)keHHWe CWi, HAmpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHOnelicTBYIOIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBIDKCHHSI

(I_HapI/IKa B KHUIOKOCTH, MOACIIN QJICKTPHUYCCKOTO




3.11

3.12

aBToMoOMIII W Tak pgainee). OmpenencHue CcpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  1IockocTH. OmpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILIHE
3aBUCUMOCTB pacTsDKeHus (medopmainuu) mpyKuHbBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHPYIOIINE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tella U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@usnyeckue SABICHUSA B IIPUPOJE: NIPUMEPHI JIBUKEHUS C
pasIMYHBIMM CKOPOCTSIMHU B JKUBOW M HEKUBOU IPUPOIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, NOAIIMITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEporo tena. CrocoObl yYMEHBLICHUS U

4+ YBEJIMUCHUS TABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEMIEPATYpPhI
13 [Tepenava maBneHus TBEPABIMH TEIIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH Ilackais. [THeBMaTHUYECKHE MAIITUHBI
3aBUCHUMOCTh  JABJICHUS JKUIAKOCTH OT TIyOWHBI
4.4 IMunpocratuueckuii napagokc. CooOmarmuecs: cocyabl.
IMunpaBnrueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMmocepHoe aasieHue. [IpuunHsel
A5 CYLIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro napneHus. [lpubopsl amns
' M3MepeHust aTMOC(HEpPHOTo JaBICHUS
JlelictBue XUIAKOCTH MU Ta3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrlTankuBaromas (apxuMmenoBa) CcHia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOrpYKEHHOWM B OJKHAKOCTH YacTH Teja.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TEI0, MNOrpyxEéHHoe B XKuAKOcTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAOUIEN CHUJIbI, JEUCTBYIOLICH
Ha Teno B JKUIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XUAKOCTHU, OT 00BEMA
MOTPYKEHHOM B JKUJKOCTh YAaCTHU Tejla U OT INIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WU
KOHCTPYMPOBAaHHE  JIOAKM W  ompeneneHue  eé

l"py30HO,Z[’[>éMHOCTI/I

4.10

®dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUSI HA )KUBOW OPraHU3M, IJIABAHHE

pBIO

411

TexHuuyeckue YCTpOHCTBa: COOOLIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJOINPOBOJA, THUIAPABINYECKUN IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIHOCTb
53 IIpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuino paBHOBecHs! pplyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO JNEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
5 g [lonmHast mMexaHWuecKass SHeprus. 3aKOH H3MEHEHHs H
' COXPaHEHUs MEXaHUUYECKOH 3HepTrun
[IpakTrueckue pabOTHI:
5.9 Omnpenenenue pabOTHI CHIIBI TPEHUS] IPU PaBHOMEPHOM

JABMJKCHUM TEJla IIO FOpI/I30HTaHLHOﬁ IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
N3mepenne KIIJ[ HakioHHOM miockoctu. M3ydeHue

3aKOHa COXpaHCHUA MEXaHHYeCKOM SHEPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TECIC

5.10
YeJI0BeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOABUXKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasziena 3j1eMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHHS BemlecTBa. Macca ©  pa3Mmepbl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETHYECKON TEOpUH
Mogenmn  TBEPAOrO, OKUAKOTO W ra3o00pa3HOro
6.2 cocrosiHMil BemiecTBa. Kpucramnnmueckue u amopdHbie
Tena
OObsicHeHHEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TN
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
6
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemtoBoe pacIipeHne U C)KATHE
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. CriocoObl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terjionepeaaya U copepiieHue padoTbl
68 Bunsl Temonepenaun: TEIUIONPOBOJHOCTh, KOHBEKITHS,
' U3Iy4YeHue
6.9 KomnuectBo  temnorel. YaenbHas — TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TEIUIOBOTO OaaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAUTNYECKUX BEILIECTB.
. VY enpHas TeniaoTa niaBJICHUs
[TapooOpa3zoBanue u  KoHJeHcanus.  Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHus
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersaoBble ABUTaTeNd U 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEeHHs U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
mpoieccax
[IpakTudeckue pabOTHI:
OnbIThI no 00HapPYKEHUIO JIEHCTBUS cui
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnpIThl 1O BBIPALUIMBAHUIO KPHUCTAUIOB ITOBAapEHHOMN
COJIU WJIU caxapa.
OnbIThI 110 HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ornpezenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS

BO3/IyXa OT €ro 00bEMa U HATPEBAHUS I OXJIKICHUSI.
[IpoBepka ruUMOTE3Bl JIMHEWHOW 3aBUCUMOCTU JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TeMIIepaTyphl.

HaGmronienne w3MeHeHUs BHYTPEHHEW JSHEpPrHH Tella B
pe3ynbTaTe Terionepeaayu 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUS TEIIOOOMEHA MTPU CMEIIMBAHUHU

XOJIOJTHOW U TOPSIYEN BOJBI.




6.18

OnpeneneHHe KOJIN4YCCTBa  TCIIJIOTHI, MOJIYYCHHOT'O
BOJIOM IpU TEIIOOOMEHE C HArpeThbiM METaNIMYECKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENILHON BIaXXHOCTH BO3/yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIaBJICHUS JIbJA.

dusnyeckue SBJICHUS B MPHPOJAE: TMOBEPXHOCTHOE
HATSOKCHHE M KaNWUBIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUIBI B Tipupoje, uanydenue CoHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudyeckue  yCTPOWMCTBA:  KallWUIAPBI, IPHUMEPHI
HCIIOJIb30BAaHUS KPUCTAJIOB, JKUJIKOCTHBI TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, HNCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Ten. [[Ba posa d31eKTpUIECKUX 3apsiI0B
BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onexrpuueckoe nosne. Hanpsyk€HHOCTh 3J€KTPUUECKOTO

7.3 nosid. IIpyHIMN cynepno3unuy JIEKTPUYECKUX TOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexktpuueckux 3apsaoB. OJEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

' 3JEKTPUYECKOTO TOKA. VICTOUHNKYN MOCTOSSHHOIO TOKA
1.7 evicTBus BJIEKTPUYECKOTO TOKa (TerutoBoe,




XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE

7.

CONIPOTUBJICHHUE BELIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
7.11

MIPOBOIHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUIESCKOU
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtosable Maruuthel. B3anmMonelcTBUE HOCTOSIHHEBIX
7.14

MAarHuToB

MarautHoe T1ojie. MaruutHoe 1oje 3eMIM KU €ro
7.15

3HAUYCHHE JUIS JKU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.

7.1

[IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA TMPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNel B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCHopTe

OMBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

naaykiuu. [Ipasuno Jlenna

DIEeKTPOTeHEPATOP. CriocoOmr MOJTYICHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 10 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue ACMCTBHS DJIEKTPUYECKOrO OIS  Ha




NMPOBOAHUKHU U NUIJICKTPUKHU.

COopka u mnpoBepka pabOThl 3JIEKTPUYECKON Ienu
MIOCTOSIHHOT'O TOKa.

W3mepenue u perysinpoBaHue CUIbl TOKA.

N3MepeHue u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpPA M HAIPSIKEHUS
Ha PE3UCTOpE.

OHLITBI, ACMOHCTpHUPYIOIIUC 3aBUCHUMOCTH
JIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOr0 CeYEeHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
[IpoBepka mpaBuiaa A CUJIBI TOKA MPH MapauieIbHOM
coeMHeHUU  pe3uctopoB.  Ompenenenue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYILEro 4epe3  Pe3UcTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. MccnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, MIAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarasuTHOTI'O BSaHMOﬂeﬁCTBHH IIOCTOSAHHBIX MAarHuTOB.
W3y4eHre MarHuTHOTO IOJI IOCTOSIHHBIX MarHUTOB IIPU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneIThl, JE€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
BBaHMOJIefICTBHﬂ KaTymKyu ¢ TOKOM W MarouTa OT CHJIbI
TOKAa W HallpaBJIeHHd TOKAa B Karylke. l3yueHue

JIENCTBUS MarHMTHOTO IIOJIS Ha MMPOBOAHUK C TOKOM.

Koncrpynposanue u U3y4YeHUe paboTsl
BIIEKTPOJBUTATEIA. N3smepenne KII
3JIEKTPOJBUTATENIBHON  YCTAHOBKH. OnbIThI o

HUCCICOIOBAaHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HHAYKIUU:

HUCCICOOBAaHUC W3MCHEHHI 3HAYCHUS U HaIpaBJICHHUA




HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIIGHUsT B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPraHM3MOB, MarHuTHOE MoJje 3emiu, Apeld MooCcoB,
POJIb MAarHUTHOTO TOJIA JUISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON 3HEpruw,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPATOpP NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe JABWXKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra

8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE NPAMONTMHEHHOE IBHKEHHE
HepaBHomepHoe mnpsiMonuHeiiHoe nBrkeHue. CpemHss u

8.4 MIHOBEHHass  CKOpPOCTb Tejla TpU  HEPaBHOMEPHOM
JIBUKCHHUH

8
85 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE
' JIBIDKEHUE
8.6 CBoboanoe naaenue. OneiTel ["anunes
PaBHOMEpHOE nBMXKEHHME TO OKpyKHOCTH. [lepuon u
8.7 yacToTra oOpareHus. JInHeHas W yriioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [lepsriit 3akoH HeloToHa
8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon Herotona

8.11 [IpuHIUIT CYyTIEPIIO3UITUN CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
313 Cuna TpeHMsl: cujla TPEHUS CKOJIBKEHMsI, CUJIa TPEHUS
' MOKOS, IPYTHe BUABI TPCHHS
514 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO NaIeHUs
815 Hewxenne  1ianer  Bokpyr  Connma.  IlepBas
' KOCMMU€ecKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
PaBHOBecue marepuaibHON TOUKH. AGCOIIOTHO TBEPIOE
8.16
TEJIO
8.17 PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nwmnynese Tena. M3Menenue ummynbca. UIMIynsc cHitbl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTtuBHOE ABMXEHKE
8.21 Mexannueckas paboTa U MOIITHOCTh
8.9 PabGora cun Tsxectw, ymnpyroctd, TpeHus. CBA3b
' SHEpPruu 1 paboTbl
893 [lorennuaneHast »Heprust Tena, TMOAHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenunanpHas SHEPTUs CKATON TPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEeprun
8.26 3aKOH COXpaHEHUST MEXaHMUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIBbKEHHUs Opycka
WIA JBIDKEHHUS INapuKa TI0 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHne yCKOpEeHUs Teja NMpPU PaBHOYCKOPEHHOM
8.27 IBIKEHUHU M0 HAKJIIOHHOM IIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH NTYTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadadbHON CKOPOCTH.
[IpoBepka rHUMOTE3Bl: €CAU NPHU PABHOYCKOPEHHOM

JIBUKEHUHM 0O€3 HAdyaJbHOW CKOPOCTH IYTH OTHOCSTCS




KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIb)KEHUS
OT CWJIbl HOpMaJbHOro JasieHus. OrmpenesneHue
KodpduuueHTa TpeHus CckKoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TPU PABHOMEPHOM JIBXKEHMU Tejla IO
rOpU30HTaNBHONW ToBepXHOCTH. Ormpenenenue padboOTHI
CWJIBl  YOpYyrocTu  Ipu  HoabéMe  Ipy3a C
HCIIOJIb30BAHUEM  HENOABM)KHOIO M IOJIBUYKHOTO

OJIOKOB

dusznyeckue SBICHUS B IpUupoAc: NMPUINBbI U OTJIUBEI,

8.28 nBuKeHue IuiaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
899 TexHuyeckne  ycTpOWCTBAa:  CHUAOMETP,  JATYHKH

IIOJIOYKEHUS], PACCTOSIHUSA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHXXCHUC. OCHOBHBIC XapaKTCPHUCTHKH

o1 KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Maremarnueckuin u NPY’KUHHBIN MasITHUKU.
' [IpeBparieHre SHEPrUx Npu KoJIeOaTEIbHOM JIBHKEHUH
0.3 3aryxaromue KosebaHus. BulHyXneHHBbIE KoJeOaHusl.
' Pe3onanc
Mexannyeckue BoJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
0.4 [IpononbpHble W monepeyHble BOJHBL. J[IMHA BOJHBI U
' CKOpPOCTh €€ pacrnpoCcTpaHeHUsi. MeXaHU4YEeCKUE BOJIHBI
B TBEP/IOM TeJI€, CECMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u ynpTpa3zByk
[IpakTuueckue padboOTHI:
OmnpeneneHue 4acToThl M Hepuoja  KojeOaHuit
9.7 MaTeMaTHYeCKOro MasiTHUKA.

OHp CACIICHUC JaCTOThI n nepuoga KoJIeOaHMit
IIPY>XUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — TepHoJa  KojieOaHWi




MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJieOaHWi
IPY)KUHHOIO MasATHUKAa OT Maccel rpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuoa KoseOaHui rpys3a,
MOJIBEIIEHHOIO0 K HHUTH, OT MAacchl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHHUs
@dusnuecKue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICCHHE, CEHCMUYECKHUE BOJIHBI,
IlyHAaMH, 9XO0
9.9 TexHudeckue yCTpOWCTBA: 3XOJOT, HCIOJIB30BAaHUE
' yIbTpPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMAarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEeKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa csera. CKOpocTh cBera.
' BonHoBEIE cBOlICTBA CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydeHne CBOMCTB  3JEKTPOMarHMTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIBLHOTO TenedoHa
dwusnueckue SBICHUS B IPUPOE: OMOIOTHYECKOe
10.5 JieicTBUE BUJIUMOTO, YIbTPa(pHOIeTOBOTO U
PEHTI€HOBCKOI'O U3JIy4eHUI
106 Texnuueckune YCTPOMCTBA: UCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3U
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBera. MicTOUHHMKYM cBETa
11.2 [IpsimonnHENHOE pacpoCTpaHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKEHUS
11 ' cBeTa
114 [Ipenomnenne cBera. 3aKOH IMPENOMJICHHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakEHUE CBETa
115 JIunza. Xop mydyel B JINH3E
11.6 Ontuyeckast cuctema QoToamnmnapara, MUKpOCKONa |




TCJICCKOIIa

I'maz kak onThdeckas CHCTEMa. BJII/ISOI)YKOCTB n

11.7
JaTbHO30PKOCTh
118 Paznoxenne Genoro ceeta B criektp. OnbiTel HploToHA.
' CrnosxeHue cieKTpajbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue paboOTHI:
HccnenoBanue  3aBHCHUMOCTH  yIJla  OTPaKEHUS
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
N3yuenne xapakTEepUCTHK H300pa)XeHUs HpeaMera B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCHMOCTH — yrjla  IPEJIOMIICHUS
CBETOBOTI'O JIy4a OT yrJja MaJeHusl Ha TPaHUIIEe «BO3IYX —
11.9 CTEKJIO».
[Tonydyenune u300pakeHHil C TOMOIIBIO COOMparOIIei
JIMH3BL.
Onpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3HI.
OnBITHI IO Pa3JIKEHUIO OEJIOTr0 CBETA B CIIEKTP.
OnbBITEl 10 BOCTPUSITHIO I[BETA TNPEAMETOB NpPU HX
HaOJIIOICHNH Yepe3 LIBETOBbIE (PUIIBTPHI
dwusnueckue sSBICHUS B mpupoje: 3arMeHus CoiHIa u
11.10 JIyHbl, 11BeTa Tel, ONTHYECKHE SIBJICHHUS B arMocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u miaHeTrapHas MoOJENb aTOMa.
' Mogens aroma bopa
192 Hcnyckanne u TMOTJONICHWE CBeTa aroMoM. KBaHTHI
12 ' JIuHeuaThle CIEKTPBI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Ctpoenne aromHoro sapa. HykioHHas Mopgenb
' aToMHoro sipa. zoTomnsl
12.5 PaguoaktuBHble mpeBpamienus. [lepuon momypacnana




ATOMHBIX SAOCP

H,I[epHBIC pCaKIuu. 3aK0HBI COXpAaHCHUA 3apAa0BOro uU

12.6
MacCcOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MaccChl U PHEPTUU
128 Peakuuu cunresa u aenenus anep. MIcTouHuKM 3HEpruu
' CouHiia 1 3831
129 Snepnas osHepreruka. JlelicTBUE  PpaJMOAKTHUBHBIX
' U3JIy4EHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue paboOTHI:
HaGuntonieHne CIUOMIHBIX M JIMHEWYaThIX CIEKTPOB
12.10 W3IIy4ECHHUS.
HccnenoBanue TpeKOB: MU3MEPEHHUE SHEPrUU YacCTULIbI
10 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usnueckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN
pPaauOaKTUBHBIN ¢ox, KOCMHUYECKHE Jy4H,
12.11 pPalMOaKTUBHOE M3JIYYEHHUE NPUPOJHBIX MHHEPAIOB,
JEUCTBUE pAaJUOAKTUBHBIX H3JIYYEHUHM HA OpraHu3M
YeJioBeKa
1212 Texnuueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunscona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTHHE MHUpPA, O BKJAJAEC POCCHUHCKUX U 3apyOCIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (U3NYECKUX SBICHUI
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOIeHHsT MPaBWJI OE301IaCHOTO TPyJa: HaOMroAeHUE (PU3HUIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX M3MEPEHHUM (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJOXHBIX  SKCIEPUMEHTAIbHBIX  HCCIEIOBaHMII;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIy4YEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MTOTPEITHOCTH, JACTaTh BEIBOBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)H3H“ICCKI/IX IIpouecccoB

VYMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (U3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISBIISATh HEJOCTAIOILINE JaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpu pCHICHUH 3aJa4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (UBUYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHUHA (PHU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM Hay4YHO-IOMYJISIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojepKaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BrnaaeHue 0a30BBIMM  HaBbIKAMHM  IpeoOpa3oBaHUs
uHpOpMaLMM M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexanuueckoe aBwkeHHe. MarepuanbHas —Touka. Cucrema  OTcyéra.
' OTHOCHUTENBHOCTD ABUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHas ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE NPSIMONMHENWHOE IBH)KEHUE. 3aBUCHMOCTb KOOPJIMHATHI T€la OT
BpPEMEHHU B CIy4yae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:
13 (1) =x,+ut
I'paguky 3aBUCUMOCTM OT BpPEMEHH MJIs IPOCKLIUH CKOPOCTH, NPOEKLUU
NepEeMELICHUs, IIyTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JIBYOKEHUU
3aBUCUMOCTh KOOPJAMHATHI Tejla OT BPEMEHHM B Clyyae PaBHOYCKOPEHHOI'O
NPSIMOJIMHENHOTO ABUKEHUS:
2
Sl =v,, #1+a,* ;
2
@opmynbl UIsI NPOEKUUU MNEpPEeMEUICHUs, MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOPEHHUS IPU PaBHOYCKOPEHHOM MPSAMOIMHEHHOM JABHIKEHHUH:
2
14 5. (D =v,, -r+a].-%.
U.\'('f)zuﬂ.\' +a, L,
a.(f) =canst,
szz - lez =la,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JsI MPOEKIUU YCKOPEHHUs, MPOESKIUH
CKOPOCTH, NPOEKLUUU TMepeMEelIeHUsl, KOOpAUHAThl IPU PaBHOYCKOPEHHOM
OPSAMOJIMHEHHOM JIBUKEHUHU
CobonHoe nazeHue. GopMysibl, ONKMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena 110
1.5 BEpPTUKAIM (JBW)KEHUE TeJda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHH JUIsI MPOEKIUH YCKOPEHHS,



NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEpPE3 PaauyC OKPYNKHOCTH U TMEPUOL]

oOpareHus:
o= iMR
T
EHTPOCTPEMUTENBHOE yCKOpeHue. HampaBieHne LEHTPOCTPEMUTEIBHOIO
1.6
yckopenus. opmyrna uist BBIYMCIEHUST YCKOPEHUS:
2
a. = L
“ R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. [1notaocts BemectBa. @opmyra it BBIYUCICHUS TUIOTHOCTH:
1.7 o
V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopencreue ten. Tperuit 3akoH HproToHa:
111 _ -
Fy y=-F
TpeHne 1nokos U TpeHHe cKoabxkeHus. Dopmyrna 17 BBIYUCICHUS MOJYJIS CHIIBI
1.12 TPEHMSI CKOJIbKECHHUS:
F_=u-N
= M
Hedpopmarnus Tena. Ynopyrue u Heynpyrue aedopManuu. 3aKoH YIpyrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 Bcemuproe Tarorenue. 3aKOH BCEMHUPHOTO TATOTCHUS:




my -mMm,
F=G L1 _2
R
Cuna TspkecTd. Y CKOpeHHe CBOOOTHOTO MaIeHHUS.
dopmyna a7 BEIYUCICHUS CUJIbI TSHKECTH BOIM3H MoBepXHOCTH 3emutn: F = mg.
JBrxenue manet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmriynbe Tenna — BekTopHas (pu3uvecKas BeJTMInHa.
D=mi

I/IMHYJ'IBC cucteMsbl Ten. 3MeHeHue HUMITYJIbCA. HMHy.]'IBC CHJIBI

1.16

1.17

1.18

1.19

1.20

3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3AMKHYTOM CUCTEMBI TEJ:
D=y i,y =const
PeakTnBHOE nBIDKEHNE

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosct

Mexanuueckas MOIIHOCTH:
A
N=2
r

Kunetnueckas n MMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJISA BBIYHUCJICHU A

KHHETHYECKOU OHEPIUu:

HE..?E
By

TeopeMa 0 KMHETHYECKOM SHCPIUHU. qbopMyna JJIA BBIYMCIICHHUA HOT@HLIPIEU'ILHOIZ

SHECPTrUu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

MexaHnueckas SJHeprusi:
E=E;+E »

3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. GopMyiia [yl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.
[TpocTeie MEXaHU3MBL. «30JI0TOE TIPABHUIIO» MEXAHUKH.

Poruar. Momenrt cuiisl; M - Fl.

VYcioBue paBHOBECHS phluara:




M +M, +..=0
[TonsukubIi 1 HenoABKHBIN O0510ku. KII/I mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

JlaBnenue TBEPAOTO TENA.

dopmyna 11 BBIYUCIICHMS JABJICHUS TBEPAOIO Tea:

_F
pP= ch
1.21 JlaBiienue ra3a. ATMOcepHOE TaBICHHE.
['unpocraTyeckoe 1aBieHUE BHYTPH KUIAKOCTH.
dopmyna sl BEIYUCIICHUS TABICHHS BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna g ONPENETICHUS BBITAJKUBAIOIEH CHUJIBI,
NEeCTBYIOIIEH Ha TeJ0, HOrPYXEHHOE B )KUIKOCTh WITU Ta3:
1.23
Foug =pgV
Ycnoue riaBanus Tena. [InaBanue cy1oB U BO3AyXOIIaBaHHE
Mexannueckue KoneOaHus. AMIUIMTYAa, TEPUOI M YacToTa KoseOaHUM.
194 ®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUN:
v=1
T
195 Maremarnueckuii M TNpPYKUHHBIM MasTHUKHA. [IpeBpamieHne >SHepruu Inpu
' KoJ1e0aTeIbHOM JBHKEHUU
1.26 3aryxaromue konaebanus. BeiHy)ennbie koyedanus. Pesonanc
Mexannueckne BONHBI. [IpoobHBIE W TIONEpPEYHbIe BOJHBL JIJIMHA BOJHBI U
1.27 CKOPOCTb paclpOCTPaHEHUSI BOJIHBIL:
L=v-T
198 3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI HAa TPAHHIIC
' nByX cpen. MHppa3Byk U yabTpa3Byk
Ilpakxmuueckue pabomul
199 N3MepeHne cpelHell MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH

NPYKUHBL, KO3(p(UIIMEHTa TPEHUS CKOJBXKEHHUs; pabOThl CHJIBI TPEHUS, CHIIbI

VIPYTOCTH; CPEIHEH CKOPOCTH IBMKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;




YCKOpEHUsT OpycKa MpW JIBMKCHHUHM IO HAKIOHHOW IUIOCKOCTH; YacTOThI M
nepuofa KoieOaHWUM MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl W TEpHUojaa
KoJIcOaHUH TPY)KMHHOTO MasTHUKA, MOMEHTA CHJIbI, JICHCTBYIOIIEIO HA phIyar;
paboThl CWJIBI YNPYrOCTH MpPU MOIBEME TpPy3a C MOMOILIBIO HEMOJBHKHOTO
0J10Ka; PabOTHI CHJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOIIBIO TOIBUKHOTO
070Ka.

HccrenoBanre 3aBUCUMOCTH apXHMEIOBOW CHIJIBI OT O00BEMa IOTPYKEHHOM
YaCTu TCJIa U OT IINIOTHOCTH KHUIAKOCTH, HC3aBUCUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHUJIbI
OT MAcChI TeJa; CHJIbI TPCHHS CKOJILKCHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHS H OT
poAa MOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3HHKAIOUIEH B NPYKHHE, OT CTEIICHU
negopMaluu MPYKUHBI, YCKOPEHUs1 OpycKa OT yriila HaKJIOHA HAaIPaBISIONICH;
HepI/IOILa (‘-IaCTOTI)I) KOJIG63.HHI>1 HUTSAHOI'O MaATHHKA OT AJIMHBI HUTH, Hepnona
KOJICOAHUH MPY)KUHHOTO MAasTHHUKA OT MAacChl Ipy3a U KECTKOCTH TNPYKUHBI;
UCCJICIOBAHNE HE3aBHCHMOCTH IepHOJia KOJICOAHWH HHUTSHOTO MAasSTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

1.31

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI W OTIUBBI, JBIKEHUE IuIaHET COJIHEYHOW CUCTEMBI,
PEaKTUBHOE JIBM)KEHHE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOrO JIaBJICHUs Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB KMBOTHBIMH, 3EMIJICTPACCHUC, CEeMCMUYECKIE BOJIHBI, HYHAMH, 3XO

Texnuyeckue ycmpoticmea: CIAJOMETP, NAaTUMKU MOJIOKEHHUS, PACCTOSHUS U
YCKOPEHMS, JAMHAMOMETp, NOJAIIWIHUKY, PAKEThl, pblYar, MOABUKHBIM H
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6I>ITy,
COOOIIarOIUeECs] COCYAbl, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp, IXOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKaA B 6I>ITy N TCXHHUKC

2.1

2.2

TEITJIOBBIE ABJIEHUA

OcHOBHBIE ITOJIOKCHHUA MOHCK}’HHpHO-KHHGTH‘ICCKOﬁ TCOpHUU CTPpOCHUMA
BCIICCTBA. MOI[CJ'II/I TBép)lOFO, KHAKOT'O U F33006p213HOFO COCTOSIHUI BCIICCTBA.

Kpucrannmaeckue u amopdasbie Tena

ZIBI/I)KGHI/IG JacTul BEIICCTBA. CBi13p CKOpOCTH  ABHIKCHHUA YacTUl C

Temreparypoil. bpoyHoBckoe nBmxenue, muddy3us

2.3

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

2.4

Tenopoe paciiipeHuC 1 C:XaTue




2.5

TemnnoBoe paBHOBECHE

2.6

2.7

2.8

Buytpennsis sneprus. PaGora u Teruonepenaua Kak CHocoObl M3MEHEHHS

BHYTPEHHEHN SHEPruu
Buas! Teronepenaun: TEIIONPOBOIHOCTL, KOHBEKIUS, U3Iy4YEHUE

Har PEBAHUC )51 OXJTAXKICHHUC TCII. KomnngectBo TCIIJIOTHI. VY aenpHas

TEIUIOEMKOCTD:

O=am(t,—1)

2.9

3aKkoH COXpPAaHCHUA SHCPIrurM B TCIUIOBBLIX IHPOLCCCAX. YPaBHCHI/IC TCIIJIOBOI'O

OaytaHca:

O +0, +..=0

2.10

2.11

2.12

2.13

Hcnapenue u koHjaeHcauus. M3MeHEHHE BHYTPEHHEH SHEPrud B IPOLECCE
uClapeHuss M KoHAeHcauuu. KuneHwe IKUIKOCTH. YJIenbHas TeIioTa

napooOpasoBanusi: L = Q/m
BnaxnocTs BO3ayxa

[InmaBnenne wn Kpucrasmmsanus. J3MeHeHuWe BHYTpPEHHEW JSHEpruu IIpU

IUIABJICHUH U KPpUCTAJIN3alluH. VY aenbHas TEIjaoTa MIaBJICHUS:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

2.14

[Tpuniuns! paboTs! TemnoBbix apurarenei. KITJI teroBoro apurarens

2.15

Ilpakmuueckue pabomul

W3mepeHne yaenbHON TEIIOEMKOCTH METAJIIMYECKOro LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEeHHOTO0 BOAON KOMHATHOM Temmeparypbl (pUKCHUPOBaHHON
Macchl, B KOTOPYIO OIyIIEH HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
OTJIAHHOT'O0 HAarpeThIM LMJIMHAPOM, IOCIE ONYCKaHUS €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YIEIbHOW TEMJIOTHI
IaBieHus Jpga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOJBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJIOJHOM U

FOqueﬁ BOJBI; IIpo1ieCCa UCIIAPCHUA

2.16

Qusuueckue A61eHUA 6 npupode: TOBEPXHOCTHOE HATSHDKEHHE U KalWILISPHbBIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHupoae, uznydenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30oBaHUE POCHI, TyMaHa, HHesl, CHera




Texnuueckue ycmpoticmea. KanvLISpbl, IPUMEPbl UCTOIb30BAaHUS KPUCTAIIIOB,

KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOILJIEHUS

2.17
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpuzanus Teil. J(Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJICKTPHUUECKOTO 3apsiia
34 Onekrpuueckoe mone. Hanpsoxk€HHOCTh anekTpudeckoro mois. [IpuHiun
CYIEPITO3UIINH IIEKTPHUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexrpuueckux 3apsaaoB. JleificTBHE SIIEKTPHUYECKOTO TOMS Ha
aeKTpudecKue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
[TocTosiHHBIM AreKTpudecKkuil ToK. JleiicTBus anexkTpuueckoro Toka. Cuia Toka.
3.6 Hampsokenue.
I=qg/t,U=Al
. DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
R =pl/S
3.8 3akon Oma ais ygactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenpHOE COeNMHEHHE TPOBOTHIUKOB:
I,=1,; U=U,+U,: R=R +R,
39 [TapannensHO€ cOeAMHEHUE TPOBOIHUKOB PABHOT'O COITPOTHBIICHUS:
U=U:I=I+1; R:%.
CwMeranHble COeIMHEHUS POBOAHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 2
O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IoJie NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHON HHIIYKITUU
3.13 MaruuTHOe T0Jie TIOCTOSHHOTO MarHuTa. B3auMonelcTBHE MOCTOSHHBIX




MarduToB

3.14 JleiicTBre MarHUTHOTO MOJISl HA POBOJIHUK C TOKOM

3.15 OnbiTel Dapajes. SABneHue 35eKTpoMarauTHor uHaykiuu. [Ipasuio Jlenna
Ilpakmuueckue pabomul
W3mepeHne  3JEKTPUYECKOTO  CONPOTUBJICHUS  PE3UCTOPA;  MOUIHOCTH
JIEKTPUUECKOr0 TOKA; pabOThI 3JIEKTPUUECKOrO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOIHHKE

3.16 (pe3ucTopsbl, JIaMIIOYKa), OT HAIPSKEHHUs Ha KOHLIAX IPOBOJHHUKA; 3aBUCUMOCTH

' COIIPOTHUBIICHUS OT JUTMHBI IPOBOJHUKA, IJIOMIAN €r0 MONEPEYHOTO CEYCHUS U

YJIeIIbHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBmiIa sl HIEKTPHUECKOTO HANPSDKEHUS MPH TOCIE0BATEIIEHOM
COCMHEHUU NPOBOJHHMKOB; IMpaBWila Ul CUJIbI 3JIEKTPUUYECKOIO TOKa IpHU
napajuieJIbHOM COSIUHEHNUU MTPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue ae6nenus 6 npupooe: 3IEKTPUYECKUE SBICHMS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE TOJIE 3eMJIH, APEi( MOJIIOCOB,
POJIb MAarHUTHOTO HOJIS JUIs KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJITMETP, pPeocTar,
CUETUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeIIbHbBIE AIIEKTPONIPUOOPHI (mpuMepsI), IEKTPUYECKUE
NPEIOXPAHUTEIHN, DJIEKTPOMArHUT, ODJEKTPOJBUTATENh IOCTOSTHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mopenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Tpenominienue cBeTa. 3aKOH NPEIOMIICHHS CBETA

3.23 Hucniepcus cera

3.2 JIunza. Xoxa nydeil B nmuH3e. POKYCHOE pacCTOsSIHHE JUH3bI. OnTHYeckas cuia

' munsel: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTHUECKUE MPHUOOPHI
Ilpakxmuueckue pabomul
W3mepeHne onTuyeckol cuibl coOuparomie JUH3bI; (OKYCHOTO pPacCTOSIHHS

3.26 cobuparonieid JIMH3bI (MO0 CBOMCTBY paBeHCTBA pa3MEpoB IpeaMeTa |

n300pakeHysl, Korja MpeaMeT pPaclojokeH B JBOWHOM (OKyce), MokazaTess

MMPCIOMJICHUA CTCKJIA.




WccnenoBanue cBoiCTBA M300pakeHUS, TIOJYUSHHOTO C IIOMOIIBIO0 COOMpArOIIIEH
JINH3BI, HU3MCHCHUA (bOKyCHOI‘O pacCToAHUA ABYX CJIOXKCHHBIX JINH3;
3aBHCHMOCTH YTJIa MPEJIOMJICHHs] CBETOBOTO Jy4ya OT yIJia NaJeHUs Ha TpaHuIle

«BO3YyX — CTCKJIO»

Quzuueckue saenenusi 6 npupode. 3arMmeHuss ConHua u JlyHel, nBera Teu,

321 ONTHYECKHUE SBJICHUS B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE SABJIEHUA
41 PagnoaktuBHOCTh. AJb(a-, Oera-, TaMma-u3iyueHus. Peakuuu anbga-u Oera-
' pacrnazia
4.2 OmnsiTel Pesepdopaa no paccesnuto anbha-vactui. [Lnanerapuas Moens aToma
4.3 CocraB aToMHOrO sipa. 30TOIBI
4.4 [Iepnon nmonypacnaza aTOMHBIX SAEp
4.5 SAnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MacCOBOT'O UUCEN
Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHMYECKHE Jy4M, pPaJUOAKTUBHOE U3JIY4YCHUE IMPUPOAHBIX MHHEPAJIOB,
JeicTBUE paJIMOAKTHBHBIX U3TYYEHUH Ha OPTaHU3M YeIOBEKa
47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBUYaJIbHBIN JT03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKka




YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
1. ®usuka. 7 kiacc. ba3oBsiil ypoBeHb. YueOHuk. [lepoimkun U.M.,

NBanos A.U.

2. ®dusuka. 8 knacc. ba3oBelit ypoBeHb. YueOHuk. [lepoimkun 11.M.,
NBanos A.U.

3.®u3uka. 9 kinacc. bazoBelii ypoBeHb. YueOnuk. [lepoimkun .M.,
I'ytauk E.M., UBanoB A.N., [TetpoBa M.A.

4. Guznka. 7-9 xiacc. Merognueckue pekomenaanuu. [loypounsie
pa3pabotku K yueOHuky [lepsimkuna M. M., iBanoBa A. M. ABTOpbI
ITerpoBa M. A., [lanunoB U.A., Uepneukas 1.B., fuyk B.A.

5. ®usuka. 7-9 knacc. lunaktnueckne marepuansl. Mapon A. E.,
Mapon E. A.

6. Coopnuk 3amad o pusuke 7-9 xnacc. Jlykamuk B.U., iBanora E.B.



