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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpamMmsl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (10 Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATEIBHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4EOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBlIseT HambOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe Y 00yJaronuxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®Denepauuu, peard3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).

Henn n3yvyenus Gpuankm:

. npuoOpeTeHNe MHTEpeca U CTPEMIICHUS OOydaroluxcs K HAYYHOMY
U3YYEHUIO TPHUPOABI, PA3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE TIPEJACTABICHUN O HAy4YHOM METOJ€ I[IO3HaHUA U
(dbopMHpOBaHUE UCCIIEA0BATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3ydeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUEe MPEACTABICHUIN O pOH (PU3UKU JJISI Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE TMPEJCTAaBICHUH O BO3MOXHBIX cepax Oymymiei

npo(eCCUOHANBHOM  N1€ATEIbHOCTH, CBA3aHHOM C (DU3UKOM, MOATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBJICHUH.

JlocTmkeHHe ITHX IeNiel mporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

. npuoOpeTeHne 3HaHUM O JAMCKPETHOM CTPOECHHMU BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. NpUOOpPETEHNE YMEHHI OMUCHIBATH U OOBACHITH (PU3HUECKHE SIBICHUS
C MCTIOJIb30BAHUEM ITOJTyYE€HHBIX 3HAaHUH;

. OCBOEHHE METOJOB pELIEHUS NPOCTEHININX pacdyE€THBIX 3a1ay C
UCIIOJIb30BaHUEM puznyeckux Mojenei, TBOPUYECKUX u
IPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

. pa3BUTHE yMEHUW HAOMIOAaTh MPHUPOJHBIC SIBICHUS U BBITOJIHATH
OTBITHI, Ja0OpaTOpHbIE pabOThl M JKCHEPUMEHTANbHBIE WCCICIOBAHHS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

. ocBoeHHE TMpuE€MOB paboTel ¢ wuHoOpMmaruendn  (GU3HIECKOro
COJEpKaHusl, BKIOYas HHPOPMAIMI0 O COBPEMEHHBIX TOCTHKEHHUSX (PHU3MKH,
aHaJlM3 U KPUTHUECKOE OlIEHWBaHNE NH(POPMAIIIH;

. 3HAKOMCTBO cO cdepamu npodecCuoHaIbHON  JeATEeNbHOCTH,
CBSI3AHHBIMM C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILErO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 102 yaca (3 yaca B HEAeNIO).

[Ipenyiaraemelii B mporpaMmMe 1o (pU3MKe MepeyeHb J1abopaToOpHBIX padoT H
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
71a00paTOpHBIX PabOT W OMBITOB C YYE€TOM HHIWBUIAYaJbHBIX OCOOEHHOCTEH



06yqafomnxc;1, CIIMCKa JKCIICPUMCHTAJIBbHBIX SaﬂaHHﬁ, npeaaraCMbix B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/IBI/IKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO IPUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIIBHO, TeM OoJibllie, YeM OoJbllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune cCKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABMKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTA OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS 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 paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. 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 IBUKEHHUSI.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJaxx1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

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

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN 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. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUMN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JWHBI, I[UIOAAU MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, J€MOHCTPUPYIOIIME 3aBHUCHUMOCTh CHJIBI  B3aUMOJACHCTBHS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS 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. OnbITBl IO  MCCIEAOBAHUIO SIBJICHUSA DSJEKTPOMArHUTHOW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PABHOMEPHOM UM  YCKOPEHHOM JIBHXKCHUH
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBH>KECHUU TeJa MO AECHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTHM IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

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

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. I[llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
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.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3daBHUCUMOCTH YyTJIa IIPCIOMJIICHHUA CBCTOBOI'O JIyda OT YyIJia
NaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnBITBI IO BOCIPUSATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHne aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sjep. CBA3b MacChl M dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nyta (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETo Kypca (pU3MKH, a TakkKe Il MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KaIOILIEH PUPOJE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue Gu3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ rapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi 0O€30IacHOro TOBEIEHUS 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 y4yacTH€ B pEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AILHOTO XapakKTepa SKOJOTMYECKUX NPoOJeM M MyTeH HX

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO
JIeSITETIbHOCTD;

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

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOETO0 pAa3BUTHUA B NPHOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

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

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4eOHBIC  JCHCTBHS,  PETYISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIIMKI, OCHOBAHUS JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCIYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MHPOPMALMKM WJIA JAHHBIX C YYETOM MPEIOKEHHON ydeOHOM
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMu, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE Ha pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThI BEIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATPH IIEJTH COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/IbI;

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTWKEHHUS  (HEIOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHuss B 7 KJjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIA:

. UCIIOJIb30BaTh TOHSATHS: (U3MUECKHME U XUMUYECKUE SIBICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeb, TUIIOTE3a, CAUHUIIBI (PU3UUECKUX BEIIUYUH,
aToM, MOJIeKyJla, arperaTHble COCTOSIHHMS BeliecTBa (TBEpAOE, >KUIKOE,
razoo0pasHoe), MEXaHWYEeCKOe MABMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOEC,
MPSIMOJIMHEWHOE), TPASKTOPHS, paBHOACHCTBYIOIIas cwia, Aehopmanus (ynpyras,
IIacTUYecKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

. paznuyath saBieHus (Auddy3ua, TEMIOBOE JBWKEHUE YaCTHIL
BCIIIECTBA, PABHOMEPHOE JBIDKEHHWE, HEPAaBHOMEPHOE MABMKCHHUE, WHEPITHS,
B3aMMO/ICHCTBHUE TEJI, pABHOBECHUE TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BpallleHUS,
nepeaada JaBlieHUs TBEPIBIMHU TeJIaMH, KHIAKOCTSIMU W Ta3aMH, aTMoc(epHOe
JaBJICHUE, TUIABaHUE TEJl, IPEBPAILICHUS MEXaHUYECKON PHEPTUH) TIO OMTUCAHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(bu3HUECKOe SIBJICHHUE;

. pacro3HaBaTh TMPOSIBICHUE W3YYEHHBIX (U3WYECKUX SBICHUN B
OKPYXaIOIlleM MHUpPE, B TOM 4YHcClie (U3UUYECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXXHBOUW MpHUPOE, IEHCTBUE
CWIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOCPEPHOTO JABICHUS Ha KUBON
OpraHu3M, IJIaBaHWE PBIO, PhHIYarm B TeEJIE YEIOBEKa, MPH 3TOM IEPEBOIMTH
MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIIEHATh CYIIECTBCHHBIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHM;

. ONKCHIBATh W3YYCHHBIE CBOWCTBA Tel H (U3UYECKUE SBJICHUS,
UCIIONB3Ys (PU3nuecKkue BEJIWYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpeMsl,
MyTh, CKOPOCTh, CPEAHSISA CKOPOCTh, CHUJIa YNPYTOCTH, CUJIAa TSDKECTH, BEC Tela,
cuja TpeHus, aBjieHue (TBEPAOro Tena, >KUAKOCTH, Ta3a), BRITAIKUBAIONIAS CUJIA,
MEXaHH4YecKass padoTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHJIBI, KOA(PHUIMEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUUYECKas M TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIh3YEMbIX BEIIMYHH,
uX OOO3HAUCHHUS W EIUHUII (U3UYCCKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C JAPYTUMH BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

. XapaKTEepPU30BaTh CBOWCTBA Tell, (PU3WYECKUE SBJICHUS W TPOIIECCHI,
UCIIONIb3Ys TIPABWJIA CIIOKEHUSI CHJI (BIOJIb OJITHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxuMmena, MPaBUJIO paBHOBecHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXpPAaHEHUS MEXaHWYECKOW JHEPruu, IMPU STOM



JlaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIUCBHIBAaTh €r0 MaTEeMaTHYECKOe
BBIPKCHHUE;

. OOBSCHATh (PU3UYECKHUE SBIICHUS, MPOIECCHl M CBOMCTBA TEJN, B TOM
Yyuci€ M B KOHTEKCTE CHUTYyallMi MNPaKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATb  NPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTh OObBICHEHHE U3 1-2
JOTHYECKHX IIaroB ¢ OMOPOM Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHHM,
buznYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

. pemaTth pacy€THbIe 3a7aud B 1—2 AEMCTBUS, UCHOJIb3YS 3aKOHBI U
dbopmyIbl, cBsi3bIBaIONIME (DU3UUYECKUME BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS
3aJlayd 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UYECKUE BEITUYHHBI B
GbOopMyIIBI ¥ TTPOBOJIUTE PACUYETh, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMEIC
JUIS pPELIEHUs 3a/lady, OILIEHHWBAaTh PEaJUCTHUYHOCTb TMOJYYECHHOU (PU3NUECKON
BEJTUYNHBL;

. pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIU
¢u3NYeCKuX METOAOB, B OIMCAaHUU WCCIEAOBAHUSA BBIJCIATH IPOBEPSIEMOE
NpEanoNiokeHne (TUMOoTe3y), pa3inyaTh W WHTEPIPETHPOBATH IOTYYCHHBIN
pe3ynbTaT, HAXOIUTh OLIMOKHU B XOJI€ OTIBITA, /IETaTh BEIBOJBI 110 €T0 pe3yIbTaTaM;

. MPOBOJUTH OIBITBI MO HAOMIONCHUIO (PU3WYECKUX SIBICHUN WU
bu3nueckux CBOMCTB Tei: (POpMyIUpPOBATH MPOBEPSEMBIE TMPEINOJIOKEHUS,
coOupaTh yCTAaHOBKY U3 MPEITI0KEHHOTO 000PYAOBaHNUSA, 3aMMCHIBAThH XOJI OTBITA U
bopMyIUpOBATH BHIBOJIBI,

. BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHU, MAcCChl Tela,
00BéMa, CHJIBI U TEMIEpaTyphl C HCIOJIb30BAHHEM AaHAJIOTOBBIX U IH(PPOBBIX
puOOPOB, 3aMHUCHIBATH MOKA3aHUS MPUOOPOB C YyUETOM 3aJaHHOW aOCOIIOTHOM
MOTPEIIHOCTH U3MEPEHNN;

. MPOBOAUTh  HMCCJEAOBAaHUE 3aBUCUMOCTH  OJHOM  (pU3HUYECKOU
BEJIMYMHBI OT JIPYTrO¥ ¢ UCTOIB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH Ty TH
PaBHOMEPHO [IBIDKYIIETOCS Tela OT BPEMEHM [IBIDKCHMsI Tella, CUJIbl TPEHUS
CKOJIbKEHUS OT Beca Tela, KadecTBa OOpabOTKH TMOBEPXHOCTEH TeNm W
HE3aBHCUMOCTH CHJIBl TpPEHHUS OT TIUIOIMIAJd COMPUKOCHOBEHHUS Tel, CHIIBI
YOPYTOCTH OT YIJWHEHUS TPYKUHBI, BBITAJKUBAIONICH CHIBI OT 0OO0BEMA
MOTPY>KEHHOW YacTH Tella M OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTU OT
MJIOTHOCTH TeNa, OT TJIyOWHBI, Ha KOTOPYIO TOTPYXKEHO TEJO, YCIOBUN IJIaBAHUS
TEJN, YCJIOBHH paBHOBECHs pbhluara W OJOKOB), y4acTBOBAaTh B IUTAHUPOBAHHUU
y4e0OHOTO HWCCIeA0BaHUs, COOUpaTh YCTAHOBKY M BBIMOJIHITH U3MEPECHHS, CIEAYs
MPEIOKEHHOMY TUTaHy, (DUKCHpOBATh pPE3yJbTaThl TMOJYYCHHOW 3aBUCHMOCTH
(bU3MYEeCKUX BEJIWYWH B BHJIE TPEIJOKECHHBIX TaOMUI] M TrpaduKOB, IeiaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHNUS,



. MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NICCKUX BEIMUYMH (TUIOTHOCTH
BEILECTBA JKUJAKOCTM M TBEPAOrO TeNa, CUJIA TPEHUS CKOJIbKEHUsS, JABJICHUE
BO3/lyXa, BBITAJIKMBAIOLIAsl CHJIA, JIEMCTBYIOLIAs Ha IMOTPYKEHHOE B KUIKOCTh
TeI0, KOA(PPUIIMEHT TMOJE3HOro JEHUCTBHS MPOCTHIX MEXaHU3MOB), CIEays
NPEMJIOKEHHOW ~ MHCTPYKIWHU: TPU  BBINOJHEHUHM U3MEPEHHM  coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAYEHUE UCKOMOU BEJIMYUHBI;

. coOMoaTh TpaBWJa TEXHUKH OE30MacHOCTH TMpH  padore C
J1a00paTOPHBIM 000PYI0BAaHUEM;
. yKa3bIBaTh MPHUHIMIIBI  JACHCTBHSI TMPUOOPOB M TEXHUYECKUX

YCTPOMCTB: BEChI, TEPMOMETP, AMHAMOMETpP, COOOIIAIOIIUECS COCYAbl, OapoMeTp,
phluar, MOABUKHBIN U HEMIOJABWKHBINA OJIOK, HAKJIIOHHASI TJIOCKOCTh;

. XapakTepu30BaTh MPUHIUIBLI JCUCTBUS HM3YYEHHBIX HOpHOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HA WX OMHCAHUS (B TOM YHUCIE: TMOAIIUITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUNA TMIPECC, MAHOMETpP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMETp), HMCIOJIb3ys 3HAHHUS O CBOMCTBAX (PU3UMYECKUX
ABJICHUN U HEOOXO0MMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOAUTH MpPUMEPHl (HAXOAWUTh HHQPOPMALMIO O MpUMEpax)
MPAKTUYECKOTO UCIOJIb30BaHUS (PU3UUECKUX 3HAHUN B MOBCEIHEBHOM KU3HH IS
oOecrieueHus: 0E30MAaCHOCTH MpU OOpaleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpAHEHHUS 3J0POBbsI M COOIIOJICHUS HOPM SKOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

. OCYUIECTBJIATH OTOOpP HMCTOYHUKOB HHpopManuu B HHTepHere B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U MyTEM CPAaBHEHMsS PA3IMYHBIX MCTOYHUKOB BBIACIITH MH(MOPMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBOM UJTU MOXKET OBITh HEJOCTOBEPHOM;

. WCIIOJB30BaTh MPU  BBINOJHEHUHU YUYEOHBIX 3aJaHUNA  HAy4HO-
MOMYJISIPHYIO JIMTEPaTypy (HU3UYECKOTO COJIEpNKaHUs, CIPABOYHBIE MaTEpHAbI,
pecypcbl cetu MHTepHeT, BianeTh MNpUEMAMU KOHCIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MUCTOYHUKOB UH(pOpMAIUU (PU3NUECKOTO COJIEPKAHUS, B TOM UUCIIC
nyOJMUYHO JIeNlaTh KpaTKHUE COOOIIEHMsSI O Pe3yJIibTaTax MPOEKTOB WIW YYEOHBIX
WCCIIEIOBAHUM, NPU 3TOM TIPaMOTHO MCIIOJIB30BaTh W3YYCHHBIN TOHITUWHBINA
amnmapar Kypca (U3MKHu, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIIUEH;

. MIPU BBIMIOJIHEHUHU YYEOHBIX MTPOCKTOB U UCCIIEAOBAHUN pacipeaeisiTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUH C TMOCTABJIICHHBIMU 3aJladyaMu, CJICIAUThH 3a
BHITIOJIHCHUEM TUTaHA JCHCTBUMN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JIEATEeIIbHOCTh  TPYIIbl, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJEICTBUE,
YUYUTBIBAS MHEHUE OKPYKAIOITHX.



K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

. UCIIOJIB30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE
JIBWKEHHE  aTOMOB M MOJIEKYJ,  arperaTrHble  COCTOSHMS ~ BEILECTBA,
KPUCTAJUIMYECKUE U aMOp(HbIE Teja, HACBIILEHHBIH M HEHACBIEHHBIA Tap,
BJIQXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOM JIBUIaTEIlb,
DJIEMEHTAPHBINA JJIEKTPUYECKAM 3apsifl, JJIEKTPUYECKOE II0J€, ITPOBOAHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE T10JIE;

. paznuuath  sABJIEHUS  (TEIJIOBOE  pACIIMpEHHEe U CXKaTue,
TeIIonepeaaya, TEIUIOBOE PAaBHOBECHE, CMAauyMBaHUE, KallWJULIPHBIC SIBJICHUS,
UCIIApEHUE, KOHJEHcauus, IUIaBIEHWE, KpUcCTaum3auus (OTBEpAECBaHUE),
KHIIEHWE, Temionepenaya  (TEIUIONPOBOJHOCTb, KOHBEKIMS, HM3Iy4YEHUE),
NIEKTPU3aLUsl TeJl, B3aUMOJCHCTBUE 3aps/OB, IACHCTBUS JJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aNMOJEHCTBAE MATHUTOB, JEHCTBUE MATHUTHOTO I1OJIS Ha
IPOBOJHUK C TOKOM, D3JEKTPOMAarHUTHAasT HWHIYKUMS) 1O ONHCAHMIO HX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3HUECKOe SIBJICHHUE;

. pacrno3HaBaThb NPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUH B
OKpY)XalIlleM MHpe, B TOM uuciae (u3nueckue SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KalWJULSIPHBIE SIBJICHUS B NPUPOJAE, KPUCTAIUIBI B
npupone, wusnydeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BbL,
oOpa3oBaHME pOCHI, TYMaHa, UHEsl, CHETra, 3JIEKTPUUECKHE SIBJICHUS B aTMocdepe,
AJIEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJIH, JIpeid MoJroCcoB,
pOJIb MarHUTHOTO IIOJS IS JKM3HM Ha 3eMie, MOJSIPHOE CHUSHUE, NPU 3TOM
NEPEeBOUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIJIEIATh CYLIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

. ONHKCHIBAaTh HU3YyYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS,
UCHONB3ys  (pU3MUeckue BeIMUYMHBI (TeMmrepaTypa, BHYTPEHHSS DSHEpIus,
KOJIMYECTBO TEIUIOTHI, YZEJbHAs TEIUIOEMKOCTh BELIECTBA, YAEJbHAs TEIUIOTA
IUTABJICHUS, YZEJIbHAs TEIUIOTa MapooOpa3oBaHUs, YIEJbHAs TEIUIOTAa CrOPaHUs
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO JECUCTBUS TEIJIOBOM MallMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO31YyXa, DJIEKTPUYECKHI 3apsj, CHJIA TOKA, JJIEKTPHUYECKOE
HaIpsHDKEHUE, CONPOTUBIIEHUE MPOBOJIHMKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKA), MpPU ONUCAHUU MPaBUIBHO
TpakToOBaTh (PU3MYECKUN CMBICHT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
eIUHULBl (PU3MYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3NYeCKy0 BEIMYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTH TpapUKd H3YUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYNH;



. XapaKTepu30BaTh CBOICTBa Tel, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPINO3ULIUUA MOJed (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsaa, 3akoH Oma 1 yyacTka 1enu, 3akoH [xoyns—JIeHna, 3akoH
COXpaHEHUs] SHEPTruu, MpPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

. OOBSCHATH (PU3NYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE€ CUTyalluid NPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTH 00BSICHEHUE U3 1—2 JIOTHYECKUX IIaroB ¢
oropoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

. pemars pacy€THbIC 3aJa4yd B 2—3 JICWCTBHS, WCMOJIb3YS 3aKOHBI U
(dopMyIibl, CBsI3bIBAIOLIUE (DU3MUECKHUE BEJIIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS
3alaud  3alUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK MJAHHBIX IS
pelIeHMs 3aa4u, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE JUIsl €€ pelICHus,
IIPOBOJUTH PACYETHl U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3NYECKON BEITMUYHUHBI
C U3BECTHBIMU JIAHHBIMH;

. pacrno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh MPU MOMOIIU
¢u3NYeCKUX  METOAOB, HCIIOJIb3Yys ONUCAaHUE MCCIEAOBAHMS,  BBIICIATH
IIPOBEPAEMOE TPENATNOIOKEHNE, OLICHUBATh MPABHIBHOCTh TOPSAIKA MPOBEACHUS
UCCJIEI0BAHMSI, I€TATh BBIBOJIBI;

. MPOBOJUTH OIBITHI MO HAOMIONCHUIO (PU3UYECKUX SIBJICHUN WU
bu3nYecKuX CBOMCTB Ted (KamWULSIPHBIE SBJICHUS, 3aBHUCHUMOCTH JIaBJICHUS
BO3JlyXxa OT €ro o0ObEéMa, TeMIepaTypbl, CKOPOCTH IIpolEecca OCTHIBAaHUS U
HarpeBaHus TMPU HUBJIYYEHHH OT I[BeTa WU3Nydarouied (morjomaromei)
MOBEPXHOCTH, CKOPOCTh UCMAPEHUsI BOJBI OT TEMIEPATYPbI KUJIKOCTU U TIJIOIIATN
€€ MOBEPXHOCTH, JJEKTPU3ALMS TEN U B3aUMOJACUCTBUE DIEKTPUUECKUX 3apsJIOB,
B3aMMOJICHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allisl MAarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB, ACHCTBUS MarHUTHOIO MOJS HAa NPOBOJHUK C TOKOM,
CBOMCTBA JJICKTPOMArHuWTa, CBOMCTBA DJIEKTPOJBUTATENsl MOCTOSHHOTO TOKA):
bopMynaMpoBaTh MPOBEPSIEMbIE MPEANOJIOXKEHUS, COOMpPAaTh YCTAaHOBKY U3
IpeIOKEHHOTO 000pYAOBaHUs, OMNMCHIBATH XOJ OIbITa U (POPMYIUPOBATH
BBIBO/IbI;

. BBINIOJIHATh MPAMbBIE H3MEPEHHUS TEMIEpaTypbl, OTHOCHTEIbHON
BJIQYKHOCTH BO3/lyXa, CUJIbl TOKA, HANPSDKEHHUS] C MCIIOJIb30BAHUEM aHAJIOTOBBIX
puOOPOB U JATYMKOB (PU3NUECKUX BEIIMYWH, CPABHUBATH PE3YJIHTATHl U3MEPEHUN
C Y4ETOM 3a7]aHHOM a0COIFOTHOM MOTPEITHOCTH;

. MPOBOJUTh  WCCIIEIOBAHWE 3aBUCHUMOCTH  OJHOM  (pu3myeckomn
BEJIMYMHBI OT JPYrol C HUCHOJIb30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTD



COMPOTUBIICHUSI MPOBOJAHUKA OT €ro JJIMHBI, MJIOMAAN MONEPEYHOrO0 CEYCHUS U
yIEJIBHOTO COMPOTUBICHUS BEUIECTBA MPOBOJHMKA, CHUJIBI TOKA, UAYLIETO Yepes
IIPOBOJIHUK, OT HAMPSDKEHHS HAa MMPOBOJHUKE, HCCIEAOBAHNE MOCIEA0BATEIHHOTO U
NapajyieIbHOTO  COSAMHEHUI  MPOBOJHUKOB): IUIAHUPOBATh  HUCCIEAOBaHHE,
coOMpaTh YCTaHOBKY W BBINOJHATH W3MEPEHUs, CIEAys MPENOKEHHOMY ILUIaHy,
¢dbukcupoBaTh pe3yabTaThl MOJIYYCHHON 3aBUCUMOCTH B BUjAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

. NPOBOJIUTH KOCBEHHBIE M3MEpeHHs (pU3MUECKUX BeIM4YUH (yIeIbHas
TETNIOEMKOCTh BELIECTBA, COMPOTHUBICHHE INPOBOJHMKA, pabOTa W MOIIHOCTD
ANIEKTPUUYECKOTO TOKA): IJIAHUPOBATH U3MEPEHUs], COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl TMpeAOKeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

. coONIOJIaTh TMpaBWja TEXHUKH O€30MacHOCTH TMpu  paboTe C
71a060paTOPHBIM 000PYI0BAHUEM;
. XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS WM3YYCHHBIX TPUOOPOB U

TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUcaHud (B TOM YHCIE: CHUCTEMaA
OTOIUIEHUSI JIOMOB, THUIPOMETp, IapoBas TypOHWHA, amMIEepMETp, BOJBTMETD,
CUETYMK  IJEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPH! (IPUMEPHI), SIECKTPUUECKUE MPEAOXPAHUTENH,
AIIEKTPOMArHUT, AJIEKTPOJBUTATENb MOCTOSHHOIO TOKA), HCIOJb3Ys 3HAHUS O
CBOMCTBax (PU3NUYECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMaTHUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEepMOMETp,
TEPMOC,  IICUXPOMETpP, THUI'POMETP, JIBUrareilb BHYTPEHHETO  CrOpaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
MOCJIEIOBATEAbHBIM W TNapaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
yCIIOBHBbIE 0003HAYEHHSI JIEMEHTOB JIEKTPUUYECKUX LIETICH;

. OPUBOJUTH TNPUMEPHl (HAXOAUTh MH(OpPMALMIO O THpUMepax)
MPAKTUYECKOTO UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KU3HM IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0POBbsI U COOJIIOJIEHHS HOPM SKOJOTHYECKOIrO
MOBEJICHUA B OKPYXKaOIIEH Cpeie;

. OCYIIECTBJIATh TMOUCK WHGOpMaUu (HU3UIECKOTO COJCpPKAHUS B
HNHuTepHeTe, HA OCHOBE UMEIOIIMXCSA 3HAHUHN U MyTEM CpPaBHEHUS JOTMOTHUTEIbHBIX
VMCTOYHUKOB BBIIETATH MH(OpPMAIUIO, KOTOpAas SIBISETCS NPOTUBOPEUYUBOU WITU
MOKET OBITh HEIOCTOBEPHOM;

. UCIONIb30BaTh MpPHU  BBINOJHEHWH YUYEOHBIX 3aJaHUil  HAay4dHO-
HOMYJISIPHYIO JINTEpaTypy (U3HUECKOro COJEp)KaHus, CHpPaBOYHbIE MaTepuabl,



pecypcbl cetu MHTepHET, BianeTh MNpUEMAMHM KOHCIEKTHPOBAHHS TEKCTa,
npeodpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B APYTYIO;

. CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIC U KPATKHE YCTHBIE COOOIICHMS,
000011as nH(OPMALIMIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEP)KaHUs, B
TOM  4Yuclie NyOJUYHO  MPEACTaBIATh  PEe3yJbTaThl  IPOEKTHOM  WiH
UCCJIEI0BATENBCKON AEATEIbHOCTH, IIPU 3TOM IPAMOTHO MCIOJb30BATh U3YYECHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3HKH,  CONPOBOXKIATh  BBICTYIUICHUE
MIPE3CHTALIUEN;

. IPU BBINIOJHEHUH YyYEOHBIX NMPOEKTOB M HCCIEAOBAHUN (PU3HUYECKUX
IOPOLECCOB  pacHpelesiaTh OO0s3aHHOCTM B TIpPyHle B COOTBETCTBUU C
NOCTABJICHHBIMHA 33Ja4aMH, CIECIUTh 3a BBIIOJHEHUEM IUIaHA JACUCTBUH U
KOPpPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTH
I'PyIIIBL, BBICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE, TPOSIBIISII TOTOBHOCTh
paspemarb KOHQIUKTHI.

K koHly oOyueHuss B 9 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHIA:

. UCIIOJI30BaTh TMOHATHUA: CHUCTEMa OTCU€ra, MarepuajbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS, Aepopmanus (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3Kku, HEHTP TAKECTH, A0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi W BOJHBI, 3BYK, HH(QPa3ByK H
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIA 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JATbHO30PKOCTb, CHEKTPhl MCIYCKaHHS W TMOTJIOLIEHUS, albda,
OeTa- ¥ raMMa-U3JIy4eHUs], U30TOIIbI, S/IEPHAsI SHEPTreTUKA;

. pasnnyaTh SIBJICHUS (paBHOMEpHOE U HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
cBOOO/IHOE  TMaJeHHe TeJl, pPaBHOMEPHOE JBWKEHHE IO  OKPYXHOCTH,
B3aMMOJICHCTBHE TeJ, pEaKTUBHOE JABM)KEHHE, KOJIeOaTelIbHOE JBH)KEHUE
(3aTyxarolMe W BBIHYXKJICHHBbIC KOJieOaHUs), pPE30HAHC, BOJHOBOE JBIKCHHE,
OTpa)k€HUE 3BYyKa, MPSIMOJIMHEHHOE pacpOCTPAHEHUE, OTPAKEHUE U TIPEITIOMIICHHE
CBETA, [MOJIHOE BHYTPEHHEE OTPaXKEHHE CBETA, Pa3yIOKEHHE OEJIOro CBETa B CHEKTP
U CIOXEHUE CHEKTPAJIbHBIX [IBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
pPaAMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOrO CHEKTpa H3JIY4YEHUs) [0
ONMMCAHUIO UX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOUIUX
JAaHHOE (PU3UYECKOE SIBJICHUE;

. pacro3HaBaTh TPOSBJICHHE M3YYEHHBIX (PU3NYECKUX SBJICHUHA B
OKpy’KarolieM Mupe (B TOM yHciie (pU3nuecKkue SIBJICHHs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, ABWKEHUE TIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEUCMHUUYECKHE



BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MIPUPOJAE, OMOIOTUYECKOE
NEHCTBUE BUAMMOTO, YIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3IY4YCHHH,
€CTECTBCHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IyYEHUE TPUPOAHBIX MHUHEPAJIOB, ACHCTBUE pPaJMOAKTUBHBIX H3IYy4EHUH Ha
OpPraHM3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3ajady B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;

. ONHKCHIBATh HW3YyYEHHbIE CBOMCTBA Tel U (PU3WYECKUE SIBICHHUS,
UCHOJB3Ysl (PM3UUYECKUE BEIUYMHBI (CPEIHSAsI U MTHOBEHHAsl CKOPOCTb Tela INpHU
HEPAaBHOMEPHOM JBW)KEHHUH, YCKOPEHHUE, NEPEMEILIEHUE, MTyTh, YIJIOBas CKOPOCTH,
CWJa TPEHUs, CUJa YNPYrocTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHUS,
BEC Tella, UMITYJIbC Telld, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ MOBEPXHOCTBIO  3EMIIH,
NOTEHIIMAJIbHASL JHEPrUsl CHXKATOW IPYKWHBI, KWHETUYECKAas DSHEPIus, IOJIHas
MEXaHUYECKasl SHEPIHsl, NEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CPEIbl), MPHU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICH HCHOJIb3YEMBIX BEJIUYMH,
0o0O3HaueHuss W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAxXOIUTh (OpPMyJIbI,
CBSI3BIBAIOILIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMHU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

. XapaKTEepU30BaTh CBOWMCTBA Tell, (PU3UYECKHE SIBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIIUI
CYIIEPIIO3ULIMA CHWJI, TPHUHIMII OTHOCUTENBHOCTH ['amuies, 3axkoHsl HproTOHA,
3aKOH COXPaHEHHMsI UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MPEJOMIIEHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsiI0BOTO M MACCOBOIO YHUCEN IPH SJIEPHBIX PEAKLUAX, TP 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

. OOBACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA TeJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallMd MPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISIBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JOTMYECKHUX IIaroB
C onopodl Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3NYECKHUX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

. pemarh pacuéTHble 3a7auyd (ONMUparouIecss Ha CcUcTeMy u3 2—3
yYpaBHEHHUI), HCMONb3Yys] 3aKOHbI U (QOPMYJbl, CBSA3bIBaIOIINE (PU3MUECKHE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/Jaud 3alUChIBATh KPAaTKOE YCIOBUE,
BBISIBJIATH HEAOCTAIOIIME WM H30BITOUHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U
bopMyIbl, HEOOXOAMMBIE [UIsI PELICHUs, MPOBOAUTH pacdy€Tbl U OLCHUBAThH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS PU3NUECKON BETTUUHHBI,

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEUIUTh IMPH IMOMOIIU
(Gu3MYEeCKUX  METOJIOB, HCIOJb3ysl ONUCAHUE  HCCIEAOBAHUS,  BbBIICIAThH



IIPOBEPSIEMOE NPEANOJI0KEHHUE, OLIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJAbI, HHTEPIPETUPOBATh PE3yNbTaThl HAOIIOACHUNA U
OIBITOB;

. MPOBOJUTH OIBITHI MO HAOIIONCHUIO (PU3UYECKUX SIBJICHUN WU
dbu3nueckux CBOMCTB Ten (M3ydyeHHE BTOPOro 3akoHa HblOTOHA, 3aKoHa
COXpaHEHUsI HEPrUH, 3aBUCUMOCTh MEpUOAAa KOJEOaHU MPYKUHHOIO MasTHHUKA
OT MAacCChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTbH OT aMIUTUTYAbl MaJbIX
KoJIeOaHMM, MPSIMOIUHEHHOE PACTIPOCTPAHEHHUE CBETA, pa3jioKeHue Oejoro cBera
B CIEKTp, HU3yYEHHUE CBOMCTB M300pa)kKeHUs B IJIOCKOM 3€pKaje U CBOMICTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHEHYaThIX CIEKTPOB HU3IYUYEHHS): CaMOCTOATEIBHO cOOMpaTh YCTaHOBKY U3
U30BITOYHOTO HaOOpa 00OpYyTOBaHMS, OMHCHIBATH XOJ OIbITa U €r0 Pe3yJbTaThl,
bopMyIMpOBaTH BHIBO/IBI,

. OPOBOAUTH TMPU HEOOXOAUMOCTH CEPUI0 TPAMBIX HM3MEPEHUH,
OmpeNesisisi Cpe/lHee 3HAYeHUE HU3MepsieMON Belu4yuHbl (POKYCHOE pPacCTOsHUE
coOuparomiel  JHUH3bI),  OOOCHOBBIBaTH  BBIOOp  cmoco0a  M3MEpPEHHUs
(M3MEpUTEILHOTO IPUOOPa);

. IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYHH C
UCIIOJIb30BaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHH IpHU
PAaBHOYCKOPEHHOM JIBUXKEHUM O€3 HadyaJIbHOM CKOpPOCTH, Iepuoja KoJieOaHUit
MaTEMaTUYeCKOro0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIJIa OTPaKEHHsI CBETa
OT yrja MaJeHWs M yria MOpeJOMJICHHS OT yrjia TMaJIeHus): IJIaHUPOBATh
UCCIIEJOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TaOMUIl U TpaduKoB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

. IPOBOJUTh KOCBEHHbIE HU3MEPEHHS (PM3HMUECKUX BEIMYMH (CpemHsis
CKOPOCTh W YCKOPEHHME Tejla NP PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOOJTHOTO TaJeHUs, KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJjieOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparouiei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  MIAHUpPOBaTh  U3MEPEHHs,  COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATD U3MEPEHUS, CIEYs IPEIIOKEHHON
WHCTPYKIIUH, BBIUUCISATh 3HAYCHHWE BEIMYMHBI M AHAIM3UPOBATH TMOTyYEHHBIE
pE3yAbTaThI C YYETOM 3aJJaHHOMW MOTPEITHOCTH U3MEPEHUM;

. coON0aTh TMpaBuia TEXHUKHM O€30MacHOCTH TMpu  padoTe cC
71a00paTOPHBIM 000PYIOBAHUEM;
. pa3inyaTh OCHOBHBIE NMPHU3HAKU H3YYEHHBIX (DU3MUECKUX MOJIEIICH:

MaTepuaibHas TOYKa, a0COTIOTHO TBEPJOE TEIO0, TOUCUHBIM UCTOYHUK CBETA, JIyY,
TOHKas JINH34a, IUIaHETapHAask MOJIENb aTOMa, HyKJIOHHAsl MO/JI€JIb AaTOMHOTO Sipa;



. XapaKTEepU30BaTh MPUHIUIIBI JIEUCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUS (B TOM YHUCIIE: CHUIOMETD,
JIATUYUKHU TTOJI0KEHUSI, PACCTOSIHUS U YCKOPEHUS, paKkeTa, 3X0JI0T, OUKH, IIEPUCKOII,
doToamnmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SBJICHUM U
HE0OX0aMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

. WCMOJIb30BaTh CXEMbl W CXEMATUYHBIE PUCYHKH HW3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKHUX
MIPOLIECCOB TPHU PELICHUU YyUEeOHO-MPAKTUUYECKUX 3a/a4, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOUparolei JTMH3E;

. IPUBOAUTh TMPUMEPHl (HAXOIWUTh HWH(POpPMAIIMIO O TPUMEpPaAX)
MPAKTUIECKOTO MCIOJIb30BaHUS (PM3UYECKUX 3HAHUN B TIOBCETHEBHOM KU3HH JIJIS
oOecrieueHus: 0€30MAaCHOCTH MpU OOpaleHuu ¢ TpudoOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbsi U COOJIOJIEHUS HOPM SKOJOTHYECKOTrO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

. OCYIIECTBJISITh TMOUCK HHPOpMaAUU (U3UYECKOTO COACP)KAHUS B
HNHTepHeTe, caMOCTOATENIbHO (DOPMYIUPYs MOUCKOBBIN 3amMpoc, HaXOAUTh IMYyTH
OTIPEJICIICHHS] JOCTOBEPHOCTH TMOJIYYeHHOU MH(GOPMAIMK HA OCHOBE MMEIOIIUXCS
3HAHUU U JOTOJHUTEIbHBIX NUCTOYHUKOB;

. UCIIOJB30BaTh MPU  BBINIOJHEHWU Y4YE€OHBIX 3aJaHUN  HAy4HO-
MONYJISIPHYIO JIUTEPATypy (PU3NUECKOTO COAep)KaHUs, CIPABOYHBIC MaTepHUabl,
pecypebl cetu HMHTEpHeT, Biaxers NpUEMaMM KOHCHEKTUPOBAaHMUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE HWH(OpMAIMM U3 HECKOJIbKUX HMCTOUYHHUKOB (PU3UUECKOTO COACpPKAHMUS,
nyOJUYHO TPEACTABIATH PE3yibTaThl MPOEKTHOM WM HCCIIEI0BATEIbCKON
JESATENbHOCTH, IIPA 3TOM TIPAMOTHO HCHOJIb30BaTh W3YYECHHBIM IOHATUNHBIN
anmapar M3y4aeMoro pasziena (u3MKu U CONMPOBOXKAATh  BBICTYIUICHHE
npe3eHTaIuen ¢ yaéToM 0COOCHHOCTEH ayIMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [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.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMO/IEUCTBHUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 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
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 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
. bubnmoreka [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
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 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 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs 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
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
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

41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 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



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




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka 9 knacce/ I'pomor C.B., Ponuna H.A., benara B.B. u np.; oz
penakuueii [TlaneGparuena FO.A. AkimonepHoe o6miectBo «M3narenscTBo
«IIpocBenienue»

» ®usuka 9 knacc/ Uzeprun 3.T. OOmIecTBO C OTrpaHUYCHHON
OTBETCTBEHHOCTHIO «PyccKkoe CI10BO-yUeOHUKY

» Gusuka 9 knace/ Kabapaun O.®. AxkunonepHoe 06011ecTBo «M3narenbeTBo
«IIpocBenienue»

» Gusuka 9 knacc/ [epsimkun A.B. OO1IecTBO € OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «M31aTENbCTBO «DK3aMEH»

» ®usuka 9 knacc/ [epsimkun A.B., I'ythuk E.M. O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIIECTBO
«3narensctBO «IIpocBemienne»

» ®dusuka 9 knacc/ [ypermesa H.C., Baxeesckas H.E., Yapyrun B.M.
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenue»

» ®usuka 9 knacc/ [epsimkun U.M., I'ytauk E.M., IBanoB A.W. u nip.

AxknnonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

METOINUYECKHUE MATEPHUAJIBI VI YYUTEJIA



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6mmoreka IJOK
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